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PREFACE  TO  THE  FIFTH  EDITION. 


It  is  especially  gratifying  to  the  author  to  be  called  on  for  another 
revision  of  this  work  within  less  than  a  year  since  the  fourth  edition 
was  issued.  In  the  preparation  of  this  edition,  the  original  purpose  to 
make  the  book  pre-eminently  practical  has  been  the  sole  point  of  vantage, 
and  to  this  end  theoretic  considerations  have  been,  as  in  previous  issues, 
subordinated.  The  most  thorough  and  extensive  changes  have  been 
made  in  connection  with  the  large  group  of  Infectious  Diseases.  No 
pains  have  been  spared  to  present  modern  views,  derived  from  clinical 
experience  and  critical  bedside  observation,  as  well  as  newly  discovered 
scientific  facts,  tempered,  it  is  hoped,  with  commendable  conservatism. 
Especial  care  has  been  bestowed  upon  the  etiology,  including  bacteriol- 
ogy, inductive  diagnosis,  and  the  details  of  treatment,  in  the  belief  that 
these  phases  of  the  subjects  treated  form  the  groundwork  for  an  intelli- 
gent and  successful  pursuit  of  the  science  and  art  of  medicine. 

The  etiology  and  mode  of  transmission  of  Malaria  and  of  Yellow 
Fever  have  been  almost  entirely  rewritten.  Certain  affections  of  grow- 
ing importance,  as  Diphtheritic  Dysentery  and  Parasitic  Hemoptrsis, 
have  been  recast  and  more  fully  aiscussed.  A  few  new  articles  have 
been  introduced ;  for  example,  Fatty  Infiltration  of  the  Heart,  Strepto- 
coccus Pneumonia,  and  Acute  Diffuse  Interstitial  Nephritis.  Among 
leading  infections  that  have  received  careful  and  thorough  revision  are 
Typhoid  Fever,  Malaria,  Cerebro-spinal  Meningitis,  Lobar  Pneumonia, 
Influenza,  Variola,  Chronic  Tuberculosis,  and  Hydrophobia.  The  entire 
work,  moreover,  has  been  carefully  scrutinized  and  brought  into  harmony 
with  the  most  recent  developments  in  practical  medicine. 

The  original  plan  of  the  work,  based  on  the  systematic,  orderly,  and 
convenient  arrangement  of  the  individual  themes  and  their  subdivisions, 
has  been  retained  and  in  numerous  places  further  perfected.  Thus, 
changed  and  improved,  it  is  hoped  that  tHe  present  issue  will  be  found 
deserving  of  no  less  professional  favor  than  that  enjoyed  by  the  previous 
ones. 

Dr.  Joseph  Sailer  has  carefully  revised  the  section  on  Nervous  Dis- 
eases. My  best  thanks  are  due  to  Dr.  L.  Napoleon  Boston  and  Dr.  W. 
Z.  Anders  for  kind  aid  rendered,  as  well  as  to  the  publishers  for  courte- 
sies extended  and  the  efficient  manner  in  which  they  have  executed 
their  work. 

1605  Walnut  Street, 
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PREFACE. 


This  work  is  meant  to  introduce  the  student  to  the  present  state  of 
our  knowledge  of  the  practice  of  medicine  in  general  and  of  the  diagno- 
sis, differential  diagnosis,  and  treatment  of  disease  in  particular.  The 
historic  development  of  the  subjects  treated  has  been  either  briefly  given 
or  intendedly  omitted,  since  this  scarcely  falls  within  the  scope  of  a  prac- 
tical treatise  on  medicine.  Although  the  book  as  a  whole  is  submitted 
to  the  critical  judgment  of  a  learned  profession,  it  may  be  pardonable  to 
emphasize,  provisionally,  a  few  features  pertaining  to  the  mode  of  treat- 
ing the  separate  subjects,  or  the  arrangement  of  the  material  under  the 
latter — ^to  indicate  some  of  the  more  salient  lineaments,  so  to  speak,  in 
the  general  design.  Since  in  medical  schools  it  is  taught  from  a  separate 
chair,  the  pathology  (special)  of  the  individual  affections  has  almost  in- 
variably been  taken  up  before  the  etiology ;  from  this  point  the  student 
will  find  the  story  of  each  affection  a  continuous  one.  The  practitioner, 
however,  must  ever  aim  to  associate  the  clinical  symptoms  with  the 
morbid  lesions. 

Under  special  etiology  the  bacteriology  has  been  prominently  men- 
tioned, since  we  owe  to  it  the  rapid  progress  that  is  being  made  in  the 
study  of  the  causation  of  disease. 

The  differential  diagnosis  has  in  many  instances  been  tabulated — an 
ear-mark  that  I  confidently  believe  will  be  found  especially  helpful.  It 
may  be  stated  that  not  less  than  fifty-six  diagnostic  tables  arc  scattered 
throughout  the  work,  and  that  by  far  the  greater  number  of  these  are 
my  own. 

Such  formulae  have  been  introduced  into  the  text,  and  only  such,  as  a 
more  or  less  extended  experience  has  shown  to  be  possessed  of  real  thera- 
peutic importance.  Whilst  these,  and  all  additional  points  relating  to 
the  treatment  of  the  single  affections,  may  serve  as  guides,  particularly 
to  the  beginner,  I  fully  appreciate  how  often  the  practising  physician  is 


placed  in  a  position  in  which  he  is  compeUed  to  form  a  therapeutic 
judgment  for  himself.  Whenever  the  dosage  is  stated,  the  metric  equiv- 
alent is  placed  in  parentheses,  the  number  of  grams  being  stated  in  round 
numbers  (^j — 4,0  j  3J — 32,0)  in  order  to  render  it  of  greater  practical 
value.  In  all  instances,  however,  in  which  thia  would  involve  an  im- 
portant difference  in  (|uantity  the  exact  decimal  figures  are  given.  A 
considerable  variation  from  the  usuoJ  classification  of  diseases  may  be 
observed,  but  this  is  accounted  for  in  the  text  wherever  it  occurs. 
Preference  has  been  given  to  the  modern  orthography  and  termi- 
^^Aiiology,  not  only  because  it  is  more  euphonions,  hut  also  because  of  iU 
^^ adoption  by  the  standard  lexicographers. 

I  I  have  gleaned  without  stint  from  medical  literature  with  a  view  to 

I  bringing  the  hook  up  to  date,  and  if  I  have  failed  to  give  full  credit  in 
I  every  instance,  my  grateful  acknowledgments  are  here  due  and  are 
i  cheerfully  made.  The  chief  results  of  my  personal  experience  and  obser- 
^^m  vation,  extending  over  a  period  of  two  decades,  and  derived  from  both 
"hospital  and  private  practice,  will  also  be  fotind  upon  these  pages. 

I  wish  to  thank  Prof.  W.  C.  HoUopeter,  who  has  written  some  of  the 
articles  upon  the  diseases  of  children^  as  measles,  chicken-pox,  mumps, 
whooping-cough,  and  the  acute  diarrheas,  and  who  has  kindly  aided  in 
the  preparation  of  those  upon  diphtheria  and  scarlatina. 

My  cordial  thanks  are  due  also  to  Dr.  C,  L,  Furhush  for  kind  aid 
in  preparing  some  of  the  illustrations,  to  Doctors  Robert  N.  Willson, 
Howard  S.  Anders,  and  Geo.  W»  Pfroram  for  valuable  assistance  while 
the  work  was  passing  through  the  press,  and  to  Dr.  A.  M.  Davis  for 
preparing  the  index. 

JAMES  M.  AHDEBS. 
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PART  I. 

INFECTIOUS    DISEASES. 

TYPHOID  FEVER. 

(Enteric  Fever;  Abdominal  Typhus;  lleo-typhoid ;  Nerven  Fieber.) 

Definition. — An  acute  infectious  disease  of  which  the  definitive 
cause  is  the  specific  bacillus  of  Eberth.  It  is  characterized,  patholog- 
ically, by  hyperplasia  and  sloughing  of  Peyer's  patches ;  and  clinically 
by  its  slow,  insidious  onset,  peculiar  temperature-curve,  swelling  of  the 
spleen,  rose-colored  spots,  diarrhea,  tympanites,  sero-reaction,  and  a  lia- 
bility to  certain  complications  (intestinal  hemorrhage,  peritonitis,  etc.). 
The  disease  has  an  average  duration  of  from  three  to  four  weeks. 

History* — Although  known  beyond  the  reach  of  tradition,  typhoid 
fever  was  clearly  distinguished  from  typhus  at  a  comparatively  recent 
date.  Louis  of  Paris  in  1829  proposed  the  terra  typhoide^  but  it  re- 
mained for  Gerhard  of  Philadelphia  to  discriminate  typhoid  from 
typhus  fever  as  the  result  of  his  own  precise  clinical  observations. 
His  account  of  the  disease  was  ably  corroborated  by  the  writings  of 
E.  Hale  and  James  Jackson,  Sr.  (1838,  1839).  Later,  Shattuck  of 
Boston  and  Jenner  of  London  made  important  contributions  to  the 
subject.  Shattuck's  experiments  on  typhus  and  typhoid  fevers  at  the 
Loudon  Fever  Hospital  in  England,  and  Alfred  Stillc^'s  studies  of  the 
former  affection  in  Dublin  and  Naples,  and  of  the  latter  in  Paris,  in- 
creased greatly  our  knowledge  of  these  diseases.  As  a  result  of  the 
labors  of  the  above-mentioned  American  authors  the  true  nature  and 
identity  of  typhoid  fever  were  appreciated  in  America  at  an  earlier  day 
than  in  either  France  or  England. 

Briefly,  the  decade  from  1840  to  1850  witnessed,  on  the  one  hand, 
the  overthrow  of  erroneous  notions  concerning  the  similarity  of  typhoid 
and  typhus  fevers,  and,  on  the  other,  the  establishment  of  their  points 
of  dissimilarity. 

Fatholog^r. — The  lesions  produced  by  typhoid  fever  may  conve- 
niently be  divided  into  two  groups:  (1)  Primary  lesions,  due  to  the 
direct  effect  of  the  special  bacillus  upon  the  lymph-follicles  of  the 
intestines,  the  mesenteric  and  other  lymph-ghinds,  and  the  spleen. 
(2)  Secondary  lesions,  due  chiefly  to  the  long-continued  fever  and  to 
seconilary  infection,  for  the  occurrence  of  which  the  essential  lesions 
of  typhoid  fever  furnish  the  golden  opportunity. 

(1)  The  primary  morbid  changes  in  the  Peyer*s  patches  and  solitary 
glands  of  the  intestines  are  <livided,  usually,  into  four  stages: 

{a)  The  Stage  of  Infiltration. — The  lymph-follicles  become  engorged 
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of  Peyer  generally  presents  several  ulcers  of  irregular  outline  separated 
by  strips  of  mucous  membrane.  Rarely,  tbe  entire  plaque  is  implicated, 
in  which  case  a  large  oval  ulcer  is  the  result,  and  at  the  lower  end  of  the 
ileum  the  ulcers  often  coalesce  until  they  almost  encircle  the  bowel.  The 
ulcers  of  the  solitary  glands  assume  a  rounded  form.  The  character 
of  the  floor  of  the  ulcer  will  vary  with  the  character  of  the  intestinal 
coat  which  forms  its  base,  though  usually  it  is  clean  and  smooth.  The 
edges  are  usually  irregular,  engorged,  soft,  and  frequently  overhanging. 
In  the  lower  segment  of  the  ileum  ulcers  may  be  numerous,  whilst  in 
other  portions  of  the  gut  Peyer's  plaques  may  be  merely  hyperemic. 
In  about  25  per  cent,  of  the  cases  the  typhoid  ulcers  are  found  in  the 
large  intestines — i.  e.  in  the  cecum  and  colon.  Perforation  of  the 
large  bowel  is  exceedingly  rare.  Exceptionally,  the  appendix  is  the 
seat  of  ulcer,  and  in  a  recent  case  of  my  own  that  came  to  autopsy  per- 
foration had  occurred  during  the  fourth  week  of  the  disease.  Localized 
abscesses  have  been  found  under  these  circumstances. 

Hemorrhage  usually  results  from  erosion  of  a  vessel — an  accident 
which  is  occasioned  by  the  separation  of  the  sloughs — but  small  bleed- 
ings may  take  place  from  the  swollen,  hyperemic  edges  of  an  ulcer. 
Perforation  of  the  bowel  occurs  in  a  small  percentage  of  cases  (about 
6  per  cent.).  In  the  majority  of  instances  it  is  attributed  to  a  perfora- 
tive necrosis ;  hence  it  is  that  the  sloughs  are  usually  found  attached 
to  the  orifice.  Perforation  may  also  occur  after  the  separation  of  the 
necrosed  portions  during  the  stage  of  ulceration.  The  perforations  may 
be  multiple,  though  they  are  usually  single  and  rarely  exceeding  two  in 
number.  The  small,  deep  ulcers  are  more  apt  to  lead  to  complete  per- 
foration than  larger  ones,  and  the  site  of  the  orifice  is  usually  some- 
where in  the  course  of  the  lower  third  of  the  ileum.  The  lesions  of 
peritonitis  are  invariably  present,  and  during  the  stages  of  necrosis 
and  ulceration  a  catarrhal  state  of  the  mucosa  of  the  small  and  large 
intestines  exists.  The  diarrhea  which  usually  accompanies  this 
affection  is  to  be  ascribed  chiefly  to  the  catarrhal  state  of  the  large 
bowel. 

(rf)  Healing  follows  promptly  upon  the  formation  of  the  ulcer.  At 
first  a  granular  tissue  covers  its  floor.  The  mucous  membrane  is 
replaced,  including  the  glandular  elements  and  epithelial  layer,  and,  as 
in  the  stage  of  necrosis  and  sloughing,  so  the  healing  process  advances 
inward  from  the  border  of  the  ulcer.  Indeed,  it  is  this  process  that  dis- 
lodges the  necrotic  crust.  Occasionally,  ulcers  are  seen  extending  in 
one  direction  while  healing  in  another.  The  cicatrix  formed  by  the 
healing  of  an  ulcer  presents  a  smooth  and  often  pigmented  surface. 

The  stages  thus  far  described  do  not,  strictly  speaking,  follow  one 
another,  since  two  or  more  may  be  illustrated  at  once  by  a  group  of 
ulcers  occupying  the  same  section  of  the  intestine.  Again,  when  death 
occurs  during  a  relapse  fresh  ulcers  are  observed  by  the  side  of  others 
that  are  partially  healed. 

The  Mesenteric  Glands. — Changes  in  the  mesenteric  glands  occur 
simultaneously  with  those  in  the  intestines,  and  those  situated  opposite 
to  the  lower  third  of  the  ileum,  the  portion  of  the  bowel  showing  the 
most  extensive  ulceration,  are  most  profoundly  involved.  Hyperemia, 
and    later   swelling    due   to    cell-infiltration,   are   among     the    earliest 


(hyperplasia),  particularly  Peyer*8  glands  in  the  ileum  and  near  to  the 
valve,  and,  to  a  lesser  extent,  in  the  lower  part  of  tbe  jejunum.  Fre- 
quently, the  solitary  ghiods  in  the  small  intestines,  the  colon,  and  rarely 
the  rectum,  become  similarly  infiltrated.  In  about  38  per  cent,  of  the 
cases  the  chief  morbid  lesions  are  confined  to  the  large  inters  tines.  In 
mild  cases  a  few  Peyer'a  patches  in  the  lower  part  Df  the  ileum  are  alone 
the  seat  of  iiifiltratioL  and  subsequent  changes.  The  follicles  are  grayish- 
white  in  colon  and  may  project— particularly  the  patches  of  Peyer — 
from  3  to  Tj  mm.  or  more,  Karely,  tlie  solitary  glands,  which  vary  in 
size  from  a  mustard-seed  to  a  large  pea,  become  very  prominent  and 
show  a  bold  attempt  at  pcdunculation. 

The  ki'sttihtjie  chtiHip'S  at  first  consist  in  a  marked  dilatation  of  the 
capillary  blood-vessels,  which  later  are  more  or  less  compressed  (as  a 
consetjuence  of  cell-intiltration),  giving  to  the  follicles  their  whitish, 
anemic  aiipearance.  The  eelliilar  elements  partake  of  the  nature  of 
lymph -corpuscles.  Some  of  these  cells  are  larger  and  are  epithelioid 
in  character,  with  ten  or  more  nuclei.  The  mucosa  and  muscularis  ad- 
jacent to  the  glandular  structures  may  be  similarly  infiltrated. 

From  the  eighth  to  tlie  tenth  day  the  stage  of  infiltration  terminates 
either  in  resolution  or  in  necrosis  and  sloughing.  The  infiltrated  cells 
may  undergo  granular  or  fatty  degeneration,  follower!  by  absorption. 
This  process — resolution— during  its  progress  produces  pitting  of  the 
swollen  follicles.  In  consequence  of  these  minute  points  of  necrosis 
the  plaques  now  present  a  characteristic  reticulated  appearance  (plaques 
a  surface  rcticulce).  When  resolution  occurs,  accom|iaiiied  !>y  destruc- 
tion of  the  foil  ides,  small  hemorrhages  may  take  place  into  the  glandu- 
lar structure.  These  hemorrhages  may  occasion  pigmentary  deposits  in 
the  follicular  depressions,  giving  rise  to  the  so-called  *' shaven -iieard/* 
appearance.  Resolution,  however,  terminates  tlie  stage  of  metlullary 
infiltration  witli  comparative  infreipiency.  Far  more  frequently  the 
hyperplasia  of  the  lymph*tbllicles  ends  in 

(A)  Necrosis  or  Sloughing, — In  all  save  the  milder  grades  of  cell- 
infiltration  the  hyperplasia  of  the  lymphatic  tissue  cannot  subside 
before  necrosis  occurs.  The  latter  process  resuUs  partly  from  com- 
pression and  choking  of  the  blood-vessels  by  the  cell-infiltration,  and 
partly  fi^om  the  direct  action  of  the  typhoid  bacillus,  leailing  to  so-called 
anemic  necrosis.  Thus,  necrotic  crusts  (sloughs)  are  fijrmed,  which  are 
gradually  separated  an<l  cast  oft'.  While  not  all  of  the  glands  of  Peyer 
which  are  the  seat  of  cellular  infiltration  undergo  sulisecjuent  necrosis, 
as  a  rule  those  situated  in  the  lower  portion  of  the  ileum  do,  and  show 
the  process  in  its  completest  development.  The  depth  to  which  the 
necrosis  extends  is  (juite  variable.  It  may  involve  only  the  most  super- 
ficial layers  of  the  mucosa,  or  it  may  extend  in  depth  till  it  reaches,  or 
even  perforates,  the  outer  or  serous  coat ;  but  usually  this  work  of 
destruction  does  not  dip  below  the  submueosa  or  muscularis.  The 
necrosed  portions  become  detached — ^a  process  that  proceeds  from  the 
periphery  toward  the  center — leaving  behind  the  typhoid  ulcer.  The 
dtage  of  necrosis  and  sloughing  begins  between  the  eighth  and  tenth 
llaja,  and  ends  on  or  about  the  twenty-first  day, 

('•)   Stage  of  Ulceration, — The  size  and  i^luipe  of  the  ulcers  corre- 
»lld  exactly  to  the  necrosed  areas  in  these  respects,     A  single  gland 
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Vesical  catarrh  is  still  more  common,  and  the  bladder  may  also  be  the 
seat  of  diphtheritic  inflammation.  Rarely  orchitis  is  encountered.  On 
making  cultures  from  sections  of  the  kidneys  not  a  few  observers  have 
been  able  to  demonstrate  the  specific  bacillus  of  typhoid,  particularly  in 
the  softened  areas. 

In  the  lungs  are  found  morbid  lesions  in  nearly  all  cases  of  typhoid 
fever,  and  belonging  to  the  essential  pathologic  processes  is  bronchitis, 
due  to  a  congested  and  catarrhal  state  of  the  bronchial  mucous  mem- 
brane. The  lesions  of  lobular  pneumonia  present  a  complicating  con- 
dition in  many  instances ;  those  of  lobar  pneumonia  also  may  be  present, 
though  less  commonly.  The  so-called  ht/poatatic  congestion  is  often 
found,  but  is,  I  think,  less  frequent  than  is  supposed  by  many  authors. 
Embolic  infarctions,  having  their  origin  in  thrombi  occupying  the  right 
side  of  the  heart,  are  sometimes  present.     Gangrene  may  also  occur. 

Pleurisy  is  sometimes,  though  rarely,  met  with.  It  is  most  fre- 
quently of  the  plastic  variety,  although  empyema  occurred  in  nearly  2 
per  cent,  of  the  Munich  cases. 

The  larynx  and  the  pharynx  may  manifest  changes.  Ulcers  have 
been  observed  on  the  epiglottis  and  posterior  wall  of  the  larynx,  and  I 
have  more  than  once  seen  them  on  the  pharynx.  When  situated  in  the 
larynx  they  may  extend  in  depth  till  they  reach  the  perichondrium, 
causing  perichondritis,  with  or  without  edema  of  the  larynx  as  an 
associated  lesion.  Typhoid  bacilli  have  been  found  in  the  ulcers  (Eich- 
horst).  Catarrhal,  or  even  croupous,  pharyngitis  may  occur,  and  a 
swelling  of  the  follicles  of  the  pharynx  and  base  of  the  tongue  is  to  be 
noticed  in  many  cases.  True  aphthous  changes,  aff'ecting  the  mouth 
and  pharynx,  may  be  present  as  a  secondary  event.  The  mucosa  of  the 
stomach  is  sometimes  congested,  and  may  even  ulcerate,  although  this  is 
very  rarely  seen. 

Peritonitis  is  always  found  in  fatal  cases  in  which  the  bowel  has  been 
perforated.  The  condition  is  a  general  one,  save  in  the  rare  instances 
mentioned  below,  and  there  is  usually  much  fibrino-purulent  effusion 
present.  Diff*use  peritonitis  may  be  present  without  perforation,  and 
results  sometimes  from  a  localization  of  the  typhoid  poison  in  tlie  peri- 
toneum, from  rupture  of  suppurating  mesenteric  glands,  but  more  fre- 
quently, I  think,  from  direct  extension  of  intestinal  inflammation  to  the 
peritoneum. 

The  heart  may  be  the  seat  of  morbid  changes.  Acute  endocarditis 
may  be  a  very  rare  complication,  while  pericarditis  occurs  relatively 
more  often — viz.  in  14  of  the  Munich  post-mortems  before  mentioned. 
Myocarditis  is  a  not  uncommon  event,  the  cardiac  muscle  exhibiting 
parenchymatous  and,  less  commonly,  hyaline,  degeneration,  and  the  lat- 
ter change  sometimes  leads  to  sudden  rupture  of  the  muscular  fibers, 
with  a  fatal  result  (myocardite  s{^gmentaire).  It  is,  however,  a  signif- 
icant fact  that  in  the  majority  of  instances,  even  of  the  severest  type, 
the  cell-fibers  may  show  slight,  if  any,  noticeable  change.  Out  of  48 
cases,  16  showed  granular  or  fatty  degeneration,  and  3  a  prolit'enitive 
endarteritis  in  the  small  vessels  (I)ewevre). 

The  arteries  have,  in  a  number  of  instances,  been  found  to  be  the 
seat  of  two  forms  of  arteritis  (Bari6):  (a)  Acute  obliterating  arteritis, 
and  (6)  Partial  arteritis.     These  conditions  may  affect  the  smaller  ves- 
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cbanges,  and  correspond  with  the  lesions  noted  in  the  intestines  (vide 
»upra).  The  mesenteric  glands  exhibit  great  variations  in  size,  rang* 
ing,  as  they  do,  from  that  of  a  pea  to  a  hen'6  egg.  Their  color-appear- 
ance is  a  grayish-red.  Resolution  occurs  <|uite  coinmonly,  but*  if  it 
does  not  take  place,  then  necrosis  of  the  central  jmrtion  (due,  luost 
prubahly,  to  the  same  causes  that  produce  necrosis  of  the  intestinal 
lymph-foUicles)  occurs,  and  siippunition  has  been  observed  in  some 
cases.  Still  other  glands  bceouic  hyperemic  and  swollen  (retroperi- 
toneal, bronchial) ;    but  these  usually  tend  toward  resolution. 

T/ii'  xS)*h'en. — With  rare  excej^tious  tlie  spleen  becomes  enlnrged  in 
typhoid  fever.  At  first  hyporeuiir,  ihe  tissue  tlien  grows  soft  and  gran- 
uhir,  anil  at  times  is  ahn(»st  diUluent  on  section.  Infarction  is  not  a  rare 
oecyrrence  and  may  lead  to  su]>|niration.  Keen  has  searched  the  litera- 
ture and  found  only  1*  cases  of  abscess.  In  rare  instances,  either  spon- 
taneously or  as  the  result  of  injury,  a  rupture  of  the  organ  may  occur, 
and  tlie  records  of  2000  post-mortems  at  the  Munich  Pathologic  Insti- 
tute furnish  5  cases.      Perisjdenitis  is  seen,  though  exct|itionallv. 

(2)  Sec43iidary  Lesions  due  chiefly  to  the  Continued  Fever  mi  to  See- 
ondary  Infections.^The  lesions  in  other  organs  are  of  subsidiary  im[ior- 
tance,  and  are,  for  the  most  part,  secondary  in  nature^  thongb  we 
cannot,  in  the  present  state  of  our  knowledge,  draw  a  sharp  line  of  dis- 
tinction between  these  lesions  arid  those  that  are  primary.  Furtiier,  in 
connection  with  the  clinical  history  of  the  affection  I  shall  point  out 
tfiat  in  a  small  percentage  of  cases  the  initial  specific  lesions  may  be 
localized  cither  iji   die  throiit  or  in  the  lun«^s  or  kidnevs. 

The  i/rt't  early  becomes  hyperemic,  and  later  is  softer  and  paler  than 
is  natural.  llanJford  has  described  necrotic  areas,  and  Wagner  minute 
lymphomata.  Infarction  and  ab.scess  occur  in  rare  instances.  The 
tptU-i^Jaihh'i*  may  show  catarrhal  inllamniation,  and  rarely  a  croupous, 
diphtheritic,  or  ulcerative  intlamnintion  leading  to  perforation.  West- 
cott  has  tabulated  30  cases  of  ty|)boid  infection  of  the  gall-biadtler  that 
resulti^d  in  perforation,  1/hiari's*  and  Flexner's^  figures  show  that 
typhoid  bacilli  are  found  in  the  gall-bla«hler  in  more  than  oO  per  cent 
of  the  fatal  cases,  (  VUe  Acute  Infertious  tliolecystitis,  p.  857.) 
Alesentcric  abscess  ami  perforative  appendicitis  may  be  followed  by 
pylephlebitis.      The  bile  is  thin  and  pale. 

The  microscope  reveals  parenchymatous  and  granular  degeneration. 
The  cells  contain  an  abundance  of  fat,  whilst  their  nuclei  have  lost,  in 
^^reat  part,  their  outline. 

^f^    The  kidni\ifi<,   like  the  liver,  exhibit  parenchymatous  degeneration. 

They  are   somewhat    paledookirig,  are   clouily  on    section,  and  slightly 

swollen,  and  umler  the  microscope  granubir  ami   fatty  ilegeneration  of 

the  epithelial  cells  of  the  convoluted  tubules  is  observed.     More  rarely 

lie  lesions  are  those  of  fli-uf*'  hemorrhat^ic  /if^phritija.     Small  areas  of 

jund-cell  infiltration  may  develop  late  in   the  course  of  typhoid,  and 

iese  may  present  an  apf>earance  similar  to  lymjrhomata  or  may  undergo 

Aof^ening  and  suppuration,  giving  rise  to  miliary  abseesses.     The  mu- 

|U8  ujemlH'ane  of  the  pelvis  of  the  kidney  is  not  jufrequently  the  seat 

"  a    mild  grade  of  catarrh,  and»  rarely,  of  diphtheritic  intbrnimation. 

»  Pnuf.  med.  Woeh.,  1893,  No,  22. 

*  John*  HopkinM  HoifpUtU  ReporU^  vol.  v. 
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frequently  causes  fatal  results  without  producing  the  lesions  characteris- 
tic of  typhoid  in  human  beings,  although  occasionally  typical  typhoid 
ulcers  have  been  found.  The  suscep- 
tibility of  lower  animals,  though  nor- 
mally slight,  can  be  increased  by  pre- 
liminary injections  of  saprophytic 
bacteria,  this  result  having  been  ob- 
served by  Alessi  when  he  exposed 
animals  to  the  gases  produced  by 
putrefying  matters.  It  has  been 
found  that  the  ulcerative  intestinal 
lesions  produced  by  the  inoculation 
of  the  bacilli  or  their  toxins  in  large 
quantities  into  the  blood  of  rabbits 
may  also  be  caused  by  other  bacteria, 
including  the  bacillus  coli  commune. 

Usually  in  making  a  baetenologic  ^^^  ,._T,phoid bncmi  with  flagcii.;  x  looo. 
dioffnosts  the  typhoid  bacillus  is  to  be 

differentiated  from  those  organisms  that  morphologically  resemble  it  and 
present  almost  identical  characteristics  upon  various  culture-media.  Par- 
ticularly is  this  true  of  the  bacterium  coli  commune,  which  can  now  be 
separated  from  the  bacillus  of  Eberth,  bacteriologists  having  pointed 
out  the  fundamental  differences  between  these  related  forms.  Smith  and 
Tennant,  in  a  study  of  the  1898  epidemic  of  typhoid  fever  in  Belfast, 
failed  to  find  typhoid  bacilli  in  the  water-supply,  but  were  able  to  isolate 
a  large  number  of  varieties  of  the  bacilli  coli  communis.  Occasional 
races  were  isolated,  which,  when  tested  with  the  serum  of  typhoid  pa- 
tients, showed  by  their  reactions  that  they  possessed  special  relation  to 
the  typhoid  disease. 

The  real  poison  of  typhoid  fever  is  most  probably  a  ferment  (?) 
secreted  by  the  bacillus — typho-toxin  ;  and  Brieger  has  extracted  the 
latter  agent,  finding  that  it  produces  the  fever,  nervous  symptoms,  and 
the  other  manifestations  characteristic  of  the  aff*ection. 

Distribution  in  the  Body. — The  bacillus  has  been  found  in  the  intes- 
tinal tract,  the  lymph-glands,  the  contents  of  the  intestine,  the  spleen, 
the  liver,  the  rose-colored  spots,  the  blood,  and  the  bile.  The  bacillus 
typhosus  is  demonstrable  in  the  stools  (in  about  50  per  cent,  of  the 
ca.ses),  the  urine  (Wright  and  Semple),  the  sputa,  the  vomita,  and  the 
sweat.  Less  frequently  they  have  been  found  in  foci  of  suppuration 
and  in  exudations  (pleural,  endocardial,  meningeal). 

The  Bacilli  Outside  the  Body. — The  bacilli  cannot  maintain  a  perma- 
nent existence  outside  the  human  body-  From  time  to  time,  however, 
the  conditions  indispensable  to  the  growth  and  development  of  the  ty- 
|»hoi<l  germs  prevail,  and  corresponding  with  such  periods  of  time  more 
or  less  extensive  epidemic  outbreaks  of  the  disease  may  oectur.  It  is 
known  that  the  typhoid  bacilli  may  retain  their  vitality  for  from  seven 
to  fourteen  days  in  water,  disappearing  from  the  same  on  account  of  the 
presence  of  saprophytes  ;  but  an  epidemic  or  an  endemic  of  typhoid  fever 
implies  persistent  contamination  of  the  drinking-water.  Multiplication 
of  the  bacilli  may  take  place  in  water,  in  milk  (very  ra|)i(lly),  and  in  the 
soil  (where  they  preserve  their  vitality  under  favorable  conditions  for 


flels,  particylarly  those  of  the  heart,  but  they  occur  most  commonly  in 
the  arteries  of  the  lower  extremities.  Thrombi  are  tound  in  the  right 
chambers  of  the  heart  ond  in  the  veins — most  frequcDtlv  in  the  femoral, 
and  less  often  in  the  cerehral  sinuses. 

The  voiuntnrt/  juuseif^g  undergo  parenchymatous  and,  occasionally,  a 
byalitje.  i:hiinj2:e,  though  this  is  not  a  feature  peculiar  to  typhoid  fever. 
The  hitter  furm  of  degeneration  does  not  afleet  the  whole  muscle,  only 
certain  fibers  hiding  involved,  and  as  a  rule  the  recti  abdominis,  the  dia- 
phragm, the  adduetors  of  the  thigh,  and  the  pectorals  are  the  seats  of 
the  lesion.  The  parts  affected  are  pale  and  possess  a  grayish,  waxy 
luster.  Histologically,  the  process  implies  the  transformation  of  the 
museylar  fibers,  and  especially  the  cement  substance,  into  a  homogeneons, 
pliable  mass.  Kegeneration  of  the  fibers  thus  destroyed  occurs  during 
convalescence,  llemorrhages  into,  and  rarely  abscesses  in.  the  inter- 
muscular tissue  occur. 

The  ttervouE  st/atem  presents  no  gross  lesions,  if  we  except  menin- 
gitis, the  latter  occurring  as  a  complication  ;  but  it  is  exceedingly  rare, 
having  been  present  in  only  11  of  the  2000  Munich  cases*  In  a  few 
instances  large  cerebral  hemorrhages  have  been  met  with,  but  these  are 
apparently  coincidental,  while  capillary  hemorrhages  into  the  cortex 
may  be  numerous,  Meningeal  hemorrhages  mny  also  occur.  Slight 
edema  of  the  cerebral  cortex  has  been  noted.  The  peripheral  nerves 
are  not  infrequently  the  seat  of  parenchymatous  change,  with  or  with- 
out local  neuritis,  and  the  ganglia  of  the  trunks  of  the  vagi  exhibit  an 
infiammatory  change  which  Levin  believes  is  the  cause  of  the  laryngitis, 
pharyngitis,  pharyngolysis.  and  arrbytiimia  sometimes  observed. 

The  bload  shows  few  important  alterations.  The  red  blood-eorpuscles 
are  relatively  increased  during  the  febrile  period  and  markedly  dimin- 
ished during  convalesrence,  l>iit  the  great  loss  of  water  during  the 
foruK^r  period  and  a  reabsurption  during  the  latter  will  ex|ibiin  these 
interesting  facts  (Henry).  Ijeitkoeytosis  is  absent,  and  there  is  often  an 
actual  decrease  in  tht*  nuiiibt^r  of  leukocytes.  TIk-  mononncleur  forms 
are  morr  numeroiis  than  in  health. 

Etiology. ^ — Bacteriology,^— The  bacterium  which  is  the  specific  cause 
of  typhoid  fever  was  discovered  by  Eberth,  whose  researches  were  later 
confirmet!  by  investigations  of  Gaffky  and  others. 

Geiferal  Oh araetcr ft, -^li  is  a  short,  (hii-k  bacillus,  about  three  times  as 
long  as  it  is  broad,  with  roundrd  ends  (Fig.  1).  It  is  motile,  due  to  the 
presence  of  cilia  on  both  sides,  and  when  stained  exliibit^s  vacuolations 
that  have  been  mistaken  for  spores.  It  is  easily  stained  with  all  the 
anilin  dyes. 

Charactt'Hstic  Qrmt*th, — Upon  gelatin  plates  it  develops  in  grayish 
translucent  colonies  with  irregular  borders  and  ridged  surfaces.  Upon 
agar  the  growth  is  not  cliararteristic ;  upon  the  fiotato,  especiiilly  if  it 
has  been  rendered  slightly  acid,  it  forms  a  perfectly  transparent  growth 
that  is  only  evident  as  a  slight  apparent  increase  of  moisture  upon  tlie 
surface,  and  as  offering  a  greater  resistance  to  the  point  of  the  needle 
when  scraped  across  it.  It  neither  coagulates  milk,  liquefies  gelatin, 
nor  |»roduces  indoL  The  organism  never  forms  spores.  Moreover,  the 
bacillfis  has  no  greater  powtrs  of  resistance  tban  the  ordinary  bacteria. 

Experimental  Typhoid. — Inoculated  into  lower  animals,  the  bacillus 
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To  account  for  this  fact  we  have  the  influence  of  a  change  both  of  sani- 
tary surroundings  and  of  the  habits  of  life.  There  is  considerable  evi- 
dence to  show  that  the  disease  is  on  the  increase  in  rural  sections.  That 
the  predisposition  to  this  affection  may  also  be  inherited  I  have  no  doubt. 
Most  persons,  however,  enjoy  natural  immunity  from  the  affection. 

(//)  Intestinal  Oatairh. — I  have  observed  cases  of  influenza,  with 
marked  catarrh  of  the  gastro-intestinal  tract,  to  be  followed  promptly 
by  the  symptoms  of  typhoid  fever  (vide  Influenza). 

{h)  Nervons  Inflnences. — Great  mental  excitement  and  overwork  are 
among  the  predisposing  nervous  causes. 

Immunity, — The  occurrence  of  typhoid  fever  confers  an  approximate, 
though  not  an  absolute,  immunity  against  subsequent  attacks. 

In  this  connection  two  questions  present  themselves  for  consideration : 

(1)  What  are  the  methods  of  conveyance  of  the  poison  into  the  human 
body? 

In  the  first  place,  isolated  cases  and  epidemics  of  typhoid  fever  are 
alike  to  be  attributed  to  antecedent  cases  of  the  disease,  and  this  fact 
presupposes  that  the  bacillus  of  typhoid  leaves  the  body  of  the  sufferer 
during  the  attack.  This  it  does  in  the  stools^  the  urine,  and  occasion- 
ally in  the  vomitus  and  sputum,  which  are  the  primary  sources  of  infec- 
tion. The  dejecta,  which  are  the  principal  source,  contain  the  bacillus 
of  Eberth  in  great  numbers,  and  these  may  be  conveyed  to  well  persons 
by — 

(fi)  Infected  Drinking-water. — In  the  vast  majority  of  instances  the 
poison  is  transmitted  from  those  affected  with  the  disease  to  those  in 
good  health  through  the  drinking-water  supply.  This  has  been  true  in 
most  extensive  epidemic  outbreaks  in  which  the  mode  of  origin  has  been 
traced.  Wells,  storage  reservoirs,  springs,  and  rivers  may  become  con- 
taminated and  cause  epidemic  prevalence  of  the  disease. 

In  the  spring  of  1885  a  most  instructive,  though  deplorable,  epi- 
demic occurred  in  Plymouth,  Penna.,  a  town  of  8000  inhabitants.  At 
first  the  nature  of  the  affection  was  not  recognized,  and  before  it  ceased 
to  appear  1200  persons  were  affected,  with  130  resulting  deaths.  This 
epidemic  was  investigated  by  Shakespeare  and  L.  H.  Taylor,  and  was 
found  to  have  arisen  from  a  single  case  of  typhoid  occurring  in  a  house 
on  a  hill  which  sloped  toward  the  water-supply  of  the  town.  This 
patient  was  ill  during  January,  February,  and  March,  while  the  ground 
was  frozen  and  covered  with  snow,  upon  which  the  dejecta  were  thrown 
by  the  attendant.  On  March  25th  there  was  a  considerable  rainfall, 
followed  by  a  sudden  thaw,  and  the  water,  unable  to  sink  in  the  frozen 
earth,  ran  at  once  through  the  various  surface  channels  into  a  brook, 
which  in  turn  emptied  into  the  reservoir.  Coincidently  with  the  thaw 
the  patient  had  frequent  and  copious  stools,  and,  strangely  enough,  for 
certain  reasons  the  infected  water-supply  was  at  the  same  time  more 
largely  drawn  upon  than  usual.  On  April  10th  other  cases  of  the  dis- 
ease appeared,  and  careful  investigation  showed  that  those  citizens  who 
obtained  their  water  from  other  sources  than  the  infected  reservoir 
escaped  the  disease. 

(b)  Infected  milk  frequently  conveys  the  j)oison.  It  may  become  pol- 
luted by  water  which  has  been  used  either  to  wash  the  cans  or  for  diluting 
purposes,  or  the  bacilli  may  be  transferred  to  milk  by  the  unclean  hands 


of  the  milker.  Numerous  instructive  epidemics,  originatiDg  in  infected 
milk,  liave  been  reported.  The  occurrence  of  numerous  cases  among 
children  suggests  contsiminated  milk. 

Solid  forms  of  food  (salads,  celery,  fruits)  may  be  contaminated  by 
infected  water  or  dust  or  by  the  fingers  of  the  nurse  or  the  patient. 
Daring  the  late  Spaiiish-Aniericjin  war  the  typboid  bacilli  may  have 
been  conveyed  from  the  latrines  directly  to  the  victims  or  to  the  kitchens 
and  mess*tables  by  swarm.s  of  flies.  Vaiighan  ^  confirms  this  view,  ami 
has  also  observed  that  *'  officers  whoae  mess-ten t«  were  protected  by 
means  of  screens  suffere<i  proportionately  less  from  typhoid  fever  than 
did  those  whose  tentB  were  not  so  prot*H'ted,"  He  also  believes  that 
fecal  matter  containing  the  typhoid  germ  may  adhere  to  the  fly,  and 
be  mechanically  transjjorted,  and  further  suggests  the  possibility  of  the 
bacilli  being  carried  in  the  digestive  organs  of  the  fly,  and  depositetl 
with  its  excrement.  H-  W.  Conn  has  shov^'u  that  oysters  while  being 
fattened  or  freshened  may  become  infected  with  water  polluted  by 
sewage,  and  Foote  has  shown  that  the  typhoid  bacillus  will  not  only 
retain  its  vitality  in  the  salt  water  in  which  the  oysters  are  ft*d,  but  that 
it  will  live  even  longer  in  the  oyster  itself.  Kew*sholme^  attributed 
oni'-third  of  a  total  of  56  cases  of  tvpboitl  to  the  eating  of  raw  shell- 
fish. 

(r)  Contagion  or  Direct  Transmission, — This  necessitates  direct  con- 
tact with  the  typhoid  stools,  and  its  possibility  cannot  be  denied*  It 
affords  a  ready  explanatiim  for  contraction  of  the  disease  by  nurses  who 
attend  to  the  stools,  the  bed,  ami  the  hmly-linen  of  the  patient,  and  by 
laundresses  who  are  Jilso  obliged  to  handle  the  soiled  clothing,  and  who 
are  aftecteil  with  great  relative  frequency. 

(t1)  **Groiind-soil.'" — According  to  Pettenkofer's  view,  the  typhoid 
poison  wbicli  leaves  the  body  of  an  infected  person  must  undergo  modi- 
fication or  development  in  thi^  ground-soil  before  it  is  potent  to  cause  the 
disease  in  (juestion.  The  former  great  prevalence  of  typhoid  fever  in 
Munich  was  due  to  the  great  pollution  of  the  soil  (including  specific 
pollution)  modified  by  certain  unknown  conditions  in  the  soil  which 
correlated  with  the  movement's  of  tlie  subsoil-water  {Childs). 

(f)  Sewer-gas.^ — The  typhoid  stools,  if  they  have  not  been  thoroughly 
disinfrcted,  may  uM^et  in  sewers  nil  the  conditions  favorable  to  the  growth 
and  propagation  of  the  bacilli.  But  the  recent  resesircbes  of  Bergey 
and  of  Abbott  show  that  sewer  gas  is  nctt  decidedly  deleterious,  and  it 
certainly  cannot  of  itself  cause  typhoid  fever. 

(i)  Through  what  channel  or  channels  does  the  bacillus  enter? 

(a)  In  the  vast  majority  of  the  cases  the  bacilli  are  swallowed.  It 
mu»t  not  be  forgotten  that  bacilli  when  inhaled  may  find  lodgement 
in  the  mo»ith.  pharynx,  etc..  and  then  be  carried  along  into  the 
stomach  with  the  next  food  or  drink  that  is  ingested.  In  the  stoma  eh 
they  meet  with  the  acid  gastric  secretions,  which  often  destroy  thera. 
They  may.  however,  pass  into  the  intestinal  canal,  where  the  alkaline 
juices  of  the  small  intestine  furnish  every  condition  necessary  for  their 
further  growth  and  development.  They  penetrate  the  mucosa  and 
attack  primarily  the  solitary  follicles  and  Peyer's  plaques.     Next  they 

^  Phihda,  Med,  Joum,,  June  9,  1900. 
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invade  the  mesenteric  glands,  reaching  the  circulation,  spleen,  liver,  and 
other  organs  a  little  later. 

{h)  The  possibility  that  the  bacilli  may  reach  the  blood-stream  through 
the  reBpiratory  organs  must  be  conceded ;  and  hence  the  added  possi- 
bility that  they  may  set  up  initiatory  lesions  either  in  the  tonsils,  lungs, 
or  pleura,  passing  thence  into  the  circulation,  must  also  be  granted. 
Vaughan  inclines  to  the  opinion  that  the  bacillus  may  be  inhaled  in  the 
infected  dust  by  troops  on  the  march.  Complete  desiccation,  however, 
soon  destroys  the  typhoid  germ.  Primary  localizations  may  also  occur 
in  the  kidneys  and  cerebrospinal  meninges.  Special  clinical  varieties 
arise  from  these  localizations  (vide  infra\  and  they  may  or  may  not 
show  the  more  usual  intestinal  lesions. 

{c)  Typhoid  SepticflBmia. — By  this  is  meant  a  general  infection  with 
the  bacilli  without  localized  lesions.  The  special  mode  of  infection  is 
not  clear. 

(rf)  Typhoid  infection  predisposes  the  system  to  secondary  infections 
with  various  bacilli  (streptococcus,  staphylococcus,  bacillus  coli  commune, 
pneumococcus).  The  portals  of  entrance  for  these  micro-organisms  are 
various  {e.  ^.,  respiratory  tract,  lymphatics). 

CUtilcal  History. — ^L  Incubation. — The  average  duration  of  the 
period  of  incubation,  or  the  time  between  the  introduction  of  the  poison 
mto  the  system  and  the  appearance  of  the  first  active  symptoms,  ranges 
from  ten  days  to  three  weeks,  though  it  sometimes  lasts  for  a  longer, 
and  oftener,  I  think,  for  a  shorter,  time.  During  this  period  the  patient 
may  experience  no  deviation  from  health,  but  in  most  cases  there  are 
prodromal  symptoms,  such  as  languor,  loss  of  appetite,  nausea,  headache, 
neuro-muscular  pains  in  the  back  and  limbs,  a  disinclination  to  exercise, 
etc.     These  symptoms  last  usually  from  a  few  days  to  a  week  or  more. 

IL  General  Symptomatology  and  Course. — On  account  of  the  peculiar 
temperature-curve  in  typhoid  fever  its  course  falls  naturally  into  three 
periods — the  stage  of  development ;  the  acme  or  fastigium  (correspond- 
ing to  the  height  of  the  disease) ;  and  the  stage  of  decline  or  deferves- 
cence. It  is  convenient  to  speak  of  the  various  weeks  of  the  affection 
when  referring  to  these  stages.  Thus,  the  first  week  represents  the 
stage  of  development  (stadium  increraenti),  the  second  and  third  weeks 
(in  cases  of  average  severity)  the  fastigium,  while  the  fourth  week  in  the 
typical  form  (the  third  week  in  mild  cases)  corresponds  to  the  third  stage 
(stadium  decrementi)  of  the  disease. 

(rt)  Stage  of  Development. — The  invasion,  as  a  rule,  is  gradual,  the 
symptoms  being  chilliness  and  feverishness,  with  increase  in  the  severity 
of  the  prodromal  symptoms.  Typhoid  fever  rarely  starts  in  with  a  dis- 
tinct rigor.  At  or  about  this  time  nose-bleed  may  betray  the  nature  of 
the  disease.  The  symptoms  just  described  are  quickly  followed  by  a 
prostration  sufficiently  well  marked  to  compel  most  patients  to  take  to 
their  beds.  From  this  latter  event  is  usually  dated  the  onMt  of  the  affec- 
tion. It  is  safer,  however,  to  regard  the  time  of  occurrence  of  the  above- 
mentioned  symptoms  (elevation  of  temperature,  with  its  attendant 
discomforts)  as  the  time  of  onset,  since  many  patients  continue  in  their 
avocations  for  days  after  the  first  symptoms  appear.  The  onset  may  be 
marke<l  by  symptoms  resembling  influenza  (Bunco).  In  my  experience, 
cases  in  which  general  pains,  including  backache  or  slight  pharyngitis, 
are  seen  at  the  onset,  are  not  rare. 
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With  tlie  progress  of  the  initial  period  the  symptoms  usually  increase 
in  severity  with  considerable  rajritlity  ;  the  fever  rit^es  day  hy  day,  ter- 
race-like, till,  at  the  end  of  four  or  five  Jays,  the  secoml  stage,  or  fas- 
tigiuin,  is  reached*  Anorexia  is  coinfdete,  thirst  is  great,  heailache 
rather  intense,  the  skin  hot  and  dry  to  the  feel,  the  tongue  eoated,  the 
sli'ep  disturbed,  and  conBtipation  isgenenilly  iirenent.  The  patient  may 
complain  of  sensations  of  chilliness  alternating  with  flushings  of  heat, 
aitd  there  is  a  slight  cough  with  some  thoracic  oppression.  The  puhr 
is  somewhat  (juiekeried  (from  1^*0  to  110  per  minute)  and  is  full,  though 
rarely,  thus  early,  is  it  dierotic, 

Tt»e  phmi-al  m)pjg  are  not  prominent.  The  abdomen  is  often  slightly 
distended  and  tender;  the  sjdeen,  ou  palpation .,  is  found  to  be  swollen, 

(6)  Fastigimn,  or  the  second  stage,  commences  usually  on  the  fourth 
or  fifth  day  of  the  disease,  and  lasts,  in  typical  cases,  about  two  weeks. 
During  the  first  week  of  the  fastigium  (the  second  of  the  disease)  the 
general  symptoms  become  more  marked.  The  fem>r  remains  high  (the 
evening  temperature  usually  reaching  103°  or  1^(4°  F.  (40.'^  C,),  ami 
exhibits  the  continued  type*  The  puke  is  accelerated  but  not  dicrotic. 
The  headache  disajjpears.  ami  mental  dnlness  and  slowness  are  conspicu- 
ous, but  there  may  be  mild  deliriwra,  particularly  at  night.  There  is  a 
dry  i^omfh  and  the  physical  signs  indicate  more  or  less  extensive  bron- 
chitis. The  toHipte  is  coated  and  may  become  dry,  the  belly  is  some- 
what swollen  and  tender,  and  diarrhea  replaces  constipation.  The 
sphi'ti  is  decidedly  enlarged,  and  abont  the  eighth  day  of  the  disease  a 
number  of  roseate  s]K>ts,  which  are  jiathognomonic,  appear  on  the  trunk. 
During  the  latter  part  of  this  week  a  grave  or  even  fatal  condition  may 
be  devehjped  as  a  residt  of  intense  nervous  or  pulmoriary  syinptoras,  in- 
test  i  n  a  1  h e m o r r  1 1 age ,  o r  p er fo rati o n , 

During  the  second  week  of  the  fastigium  (the  third  week  of  the  <li8- 
ease)  the  marked  general  symptoms  already  noted  persist  in  severe  types 
of  the  aifection.  The  pulse  varies  from  110  to  1-^0,  and  the  tempera- 
ture may  approach  the  remittent  type.  In  addition,  this  ]>eriod  fur- 
nishes the  most  numerous  as  well  as  the  most  untoward  cnrnpfication^ 
(lobular  pneumonia,  hypostatic  congestion  of  the  lungs,  intestinal  hem- 
orrhage, perforation,  peritonitis),  and  in  tlie  absence  of  serious  local 
complications  grave  general  conditions  may  he  jiresented.  The  duration 
of  this  stage  varies  with  the  severity  of  the  type. 

(e)  Stage  of  Becline  or  Defervescence- — At  the  end  of  the  second 
Btage,  and  about  the  twenty-first  day  of  the  disease,  in  favorable  cases 
the  /(pPtT  begins  to  decline,  and  with  it  the  other  general  and  local 
symptoms  gradually  dlsajipeur.  This  is  followed  by  true  convalescence. 
In  protracted  cases,  however,  the  fourth  week  of  the  disease  may  present 
much  the  same  clinical  indications  as  the  third,  and  these  may  even  be 
intensified,  Freijuently  an  aggravated  type  of  the  typkoid  state  is  now 
superadded,  the  sym|»toms  being  stupor,  muttering  delirium,  subsultus 
tendinum,  a  rapid,  feeble  pulse,  a  ilry,  brown  tongue,  marked  diarrhea, 
greatly  swollen  belly,  and  an  involuntary  discharge  of  feces  and  urine. 
Infiammatory  complications  may  add  to  the  perils  of  the  condition. 

In  not  a  few  cases  the  febrile  period  is  prolonged  into  the  fifth,  and 
rarely  into  the  sixth  or  even  the  seventh  week,  and  the  fever  observed 
when  defervescence  is  retarded  T*resents  an  irregular  type.      I  have  else- 
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where  reported  a  case  in  which  it  lasted  not  less  than  seven  weeks.* 
About  this  time  recrudescences  and  relapses  may  occur  in  typical  cases. 
Different  epidemics  of  typhoid  fever,  however,  vary  so  greatly  in  their 
clinical  characteristics  as  to  make  it  impossible  to  include  all  cases  in 
any  outline  of  the  course  of  the  disease  that  might  be  attempted. 

III.  Chief  Clinical  Featnres  in  Detail.— (a)  Course  of  the  Fever. — 
During  the  stage  of  development  (the  first  four  or  five  days)  the  temper- 
ature usually  rises  in  '*  step-ladder  "  fashion.  The  evening  exacerbation 
is  on  each  day  from  a  degree  and  a  half  to  two  degrees  higher  than  on 
the  preceding,  and  the  same  is  true  of  the  morning  remissions.  A 
glance  at  the  temperature-charts  (Figs.  2  and  3)  will  show  that  the 
morning  remissions  touch  a  level  from  one-half  to  one  degree  lower  than 
the  preceding  evening  registers.     This  stage  is  rarely  met. 

When  the  fastigium  is  reached,  the  evening  temperature  may  be 
103^,  104*^,  or  105°  F.  (39.4°-40.5°  C),  and  is  usually  thus  main- 
tained, with  the  slight  morning  remissions.  The  tide-like  character  of 
fever-curve  seen  in  the  initial  period  is  absent.  Often,  during  the 
latter  half  of  the  fastigium  (the  third  or  fourth  week  of  the  disease) 
the  morning  fall  of  temperature  becomes  decidedly  greater.  According 
to  my  own  observation,  the  height  of  the  fastigium  is  reached  a  day  or 
two  after  its  onset  or  at  the  end  of  the  first  week  of  the  affection.  Marked 
morning  remissions  are  a  favorable  indication.  On  the  other  hand,  and 
contrary  to  the  general  rule,  the  morning  temperature  may  be  higher 
than  the  evening,  forming  a  somewhat  unfavorable  symptom.  Morning 
temperatures  of  104°  F.  (40°  C.)  or  over  are  indicative  of  a  serious 
tvpe.  In  many  instances  of  mild  grade  the  evening  temperature  at  no 
time  exceeds  103°  (39.4°  C),  but  oscillates  between  lOOf  °  and  102f  ° 
F.  (38.1°-39.2°  C).  In  cases  of  average  intensity  the  morning  remis- 
sions touch  102°-102f  °  F.  (39.2°  C),  and  the  evening  exacerbations 
reach  104-1 04f°  F.  (40.3°  C).  When  the  temperature  rises  above  105° 
F.  (40.5°  C.)  hyperpyrexia  exists.  Ampugnani  made  studies  of  hourly 
charts  from  200  cases  of  typhoid  fever,  and  found  the  maximum  tem- 
perature to  occur  between  three  and  six  o*clock  in  the  afternoon,  and 
the  minimum  between  four  and  eight  o'clock  in  the  morning.  The 
duration  of  the  fastigium  exhibits  a  wide  range  and  is  dependent  upon 
a  variety  of  conditions — e,  g,  the  degree  of  mildness  or  severity  of  the 
type,  the  presence  or  absence  of  complications,  etc.  In  cases  of  a  mild 
character  it  lasts  from  a  few  days  to  one  week ;  in  cases  of  average 
severity,  from  ten  days  to  two  weeks ;  in  the  severest  forms,  from  two 
to  four  weeks. 

In  typical  cases  the  end  of  the  fastigium  marks  the  beginning  of  the 
last  stage  (that  of  defervescence),  and  during  this  period  the  tempera- 
ture falls  by  lysis.  Measured  by  days,  it  declines  by  degrees,  both 
the  morning  and  evening  temperatures  being  often  one  or  two  degrees 
lower  than  on  the  preceding  day.  Thus  is  formed  a  more  or  less  regu- 
lar step-like  line  of  descent.  To  this  general  rule  there  are  two  nota- 
ble exceptions :  From  the  beginning  of  the  period  of  defervescence  the 
morning  remissions  may  strike  the  normal  point,  while  the  evening  ex- 

***A  Case  of  Typhoid  PVver;  numerous  Intcstinnl  Ih-niorrlm^os,  the  Amount  of 
Blood  Ix)8t  beinjf  Seventy-eight  and  one-half  Oimees  :  and  Ohstinatc  Vomiting,  with 
Recovery,"  International  Clinir»y  vol.  i.  6lh  series,  April,  Lsyo,  p.  29. 
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acerbations  become  less  and  less  marked,  until  they  also  toacb  the 
normal.  Under  these  circumstances  the  temperature-curve  resembles 
somewhat  that  of  the  quotidian  inter mittents,  and  rarely  the  tertian 
type  of  curve  obtains.  In  comparatively  rare  instances  the  morning 
temperature  shows  a  deeper  remission  on  each  successive  day,  while  the 
evening  temperature  remains  high  for  several  days,  when  it  also  declines. 
This  period  lasts  from  one  week  to  ten  days — a  longer  time  than  the 
initial  stage  with  its  ascending  type  of  fever. 

In  the  severe  and  protracted  forms  of  typhoid  fever  there  occurs 
between  the  second  stage  (fastigium)  and  the  third  stage  (defervescence) 
another,  to  which  Wunderlich  has  given  the  name  of  the  "  ambiguous 
period."  This  lasts  from  a  few  days  to  a  week  or  more,  and  is  charac- 
terized by  a  striking  diurnal  range  of  temperature,  with  marked  irreg- 
nlarities.  It  is  probable  that  it  is  sometimes  produced  by  an  auto- 
intoxication. 

Abnormal  Course  of  the  Fever. — The  pyrexial  peculiarities  yet  to 
be  pointed  out  are  less  usual  than  the  foregoing,  though  of  sufficient 
frequency  of  occurrence  to  demand  a  brief  description. 

The  first  stage  varies  but  little  from  the  regular  course  described 
above.  A  sudden  elevation  of  temperature,  however,  is  seen  in  those 
cases  that  begin  with  a  severe  rigor,  accompanied  by  pneumonic,  catar- 
rhal, and  gastro-intestinal  symptoms.  Pepper  and  Stengel  have  reported 
seven  cases  with  acute  onset,  and  Moore,  of  Dublin,  states  that  the 
whole  course  (since  1889)  has  become  more  typhus-like  than  formerly. 

In  the  lightest  forms  the  fastigium  may  be  practically  absent, 
defervescence  setting  in  upon  the  first  day  of  the  fastigium.  There  is 
also  a  class  of  cases  in  which,  throughout  the  greater  part  of  their 
course,  the  fever  is  distinctly  intermittent  or  remittent,  and  in  which 
careful  blood-examination  fails  to  disclose  the  plasmodium  malaricB,  The 
same  characteristic  marks  the  temperature-curve  in  those  rare  instances 
of  typhoid  fever  which  occur  in  subjects  previously  infected  with  malaria. 
These  two  classes  of  cases  run  a  favorable  course  as  a  rule. 

Sudden  deep  temporary  drops  in  the.  temperature  may  occur  during 
the  fastigium.  (1)  This  may  take  place  during  the  early  part  of  the 
fastigium  without  obvious  cause.  (2)  Intestinal  hemorrhage  almost 
invariably  produces  a  sudden,  and  sometimes  a  great,  fall  of  tempera- 
ture. Osier  has  reported  a  case  in  which  a  drop  of  10^  F.  (5.5°  C.) 
followed  melena.  The  blood  does  not  appear  in  the  evacuations  of  the 
patient  for  six  to  twelve  hours  or  more  after  the  temperature  has  begun 
to  fall ;  and  hence  a  critical  decline  of  temperature  during  the  latter 
part  of  the  second  and  the  third  week  of  the  disease  suggests  that  hemor- 
rhage has  probably  taken  place.  (3)  The  occurrence  of  peritonitis  is 
marked  by  a  sudden  and  considerable  fall  of  temperature..  (4)  In  the 
female,  abortion  or  premature  delivery  occurring  in  the  course  of 
typhoid  fever  produces  a  decided  lowering  of  the  temperature.  (5) 
Collapse  of  the  circulation  sometimes  occurs  with  a  notable  remission 
of  temperature — an  ominous  association  of  events,  and  one  which  I 
observed  in  two  cases  occurring  in  females  in  the  Medico-Chirurgical 
Hospital.  In  one  of  these  cases  two  such  periods  of  collapse  occurred, 
and  in  the  other  three,  though  both  finally  recovered  under  prompt  and 
continuous  stimulation.    Occasionally  hyperpyrexia  is  observed  in  typhoid 
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fever,  and  most  fre<(ueDtly  jii«it  before  dissolution,  when  the  tbermometer  ' 
may  register  108*^  or  even  W9^  F.  (4-. 7*^  C),     A  iVesb  rise  with  marked 
irreguiarity  of  temperature  mjiy  oecur  during  the  latter  part  of  the  fas- 
tigiuiu  or  the  period  of  decline,  and  m  often  dependent  upon  some  local 
complination  (late  pneumonia,  parotitis,  etc). 

Tlie  stage  of  defervescence  is  sometimes  much  prolonged,  thougli 
most  frequently  there  is  dimply  a  slight  evening  devation  (1*9°  to  100°  F. — 
37.7^  V)s  the  morning  temperature  being  normal*  The  caui^es  of  retarded 
decline  are,  for  the  most  part,  obscure.  I  believe  that  many  of  them  are 
ascribable  to  a  mitd  grade  of  auto-intoxication,  and  in  my  bands  a  mild 
aaline  la.\'ative  has  been  the  means  of  cutting  them  Bhort  in  a  number 
of  instances.  An  examination  should,  however,  he  made  for  some 
localized  iuilammatory  complication,  tbougli  this  is  not  always  dis- 
cernible, as  in  the  case  of  suppuration  in  the  mesenteric  glands,  etc. 
Sluggish  typhoid  ulcers,  which  refuse  to  heal  promptly  and  are  due  to 
the  now  well-known  fiost-typhoid  anemia,  may  act  as  a  cause  of  the 
alow  decline. 

Pimt-tifphoid  Elcvathnn  of  Temperature,— Aiter  both  the  evening 
and  morning  temperatures  have  become  normal,  fresh  temporary  eleva- 
tions (1(»2^  or  103'=^  F.— 38,8°  or  89.4^  C.)  Ih-quently  appear.'  They 
are,  as  a  rule,  uiia.ssociated  with  any  other  sym|>tunis,  and  at  the  end  of  a 
few  days  the  temperature  falls  rapidly  to  the  normal  These  are  termed 
rei'ruth'Ht't'nccM,  and  are  to  be  distinguished  frouj  true  typhoid  relapses. 
They  are  probably  produced  in  various  ways — ^by  errors  in  diet,  consti- 
pation, mental  emotion,  excitement,  etc.— and  there  are  cases  in  which 
the  presence  of  the  fever  seems  to  be  really  a  nervous  phenomenon 
(Osier).  It  is  most  common  in  children  and  in  persons  of  a  decideilly 
nervous  temperament  Certain  local  sequehe  may  cause  poat-typhoid 
fever,  such  as  abscess,  periostitis,  etc.  Rarely  during  convalescence  a 
sudden  and  ruarked  elevation  of  temperattire,  accompanied  or  not  by 
rigon  occurs,  but  it  is  usually  of  short  duration  and  seldoui  is  of  serious 
import.  I  recently  saw,  with  the  attending  jjhysician.  Dr.  Xlodell,  a 
case  in  which  tiie  temperature  bad  been  normal  for  six  days,  when 
rigors,  followed  by  steep  elevations  of  temperature,  occurred  several 
times  and  at  intervals  of  thirty -.^ix  or  forty-eight  hours.  These  high 
temperatures  were  followed  by  a  rapid  decline  to  the  normal,  and  by 
sweating,  leaving  the  patient  profoundly  exhausted.  Subset jiiently  the 
convalescence  was  slow,  but  uninterrupteJ. 

Afehrik  TfiphotiL-^Xs  the  rerm  indicates,  typhoid  fever  may  run 
a  course  attended  with  all  of  the  characteristic  symptoms  save  the  fever* 
Cases  of  this  kind  are  of  great  rarity. 

(h)  SkiE.^ — The  eruption  is  highly  characteristic,  and  usually  decides 
the  diagnosis.  It  makes  its  appearance  on  or  about  the  eighth  day.  and 
sometimes  a  little  later.  Occasionally  it  does  not  appear  until  the  tenth 
or  twelfth  day  of  the  disease.  It  consists  of  distinct,  rose-colored,  and 
slightly  elevated  papules,  having  a  rounded  or  lenticular  form  and  a 
diameter  varying  from  one  or  two  to  three  lines.  The  papules  are 
almost  invariably  found  upon  the  trunk,  and  especially  ufion  the  upper 
part  of  the  abdomen  and  the  lower  part  of  the  thorax,  to  which  regions 
they  may  be  wholly  confined.  They  may,  however,  be  absent  from  the 
usual  seats  and  present  elsewhere,  so  that  the  sides  of  the  trunk,  the 
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back,  and  the  thighs  should  always  be  inspected.  They  disappear  upon 
pressure,  but  reappear  promptly  when  pressure  is  removed.  These 
rose-colored  spots  last  tnree  or  four  days,  and  appear  in  successive 
crops,  each  one  being  made  up,  usually,  of  a  few  spots — a  half-dozen  to 
a  dozen.  Rarely  the  eruption  is  abundant  on  the  trunk,  even  extend- 
ing to  the  extremities  and  head ;  but  there  is  no  direct  correspondence 
between  the  extent  of  the  eruption  and  the  severity  of  the  cases.  Occa- 
sionally the  spots  are  entirely  absent — a  condition  most  frequently  met 
Urith  in  children,  and  less  often  in  elderly  persons. 

Other  eruptions  are  often  present,  and  their  negative  diagnostic 
yalue  must  be  kept  in  remembrance.  Minute  pearly  vesicles  (sudamina) 
may  appear.  They  are  limited  to  the  abdomen,  the  axilla,  and  to  the 
inner  surface  of  the  thighs  as  a  rule,  and  are  in  great  measure  due  to 
profuse  sweating. 

A  scarlet-colored  erythematous  eruption  sometimes  appears  at  a  com- 
paratively early  period  in  typhoid  fever.  Urticaria  and  purpura  are 
rarely  seen.  Out  of  250  cases  of  typhoid  fever  among  the  soldiers  in 
the  Spanish-American  war  treated  in  the  Medico-Chirurgical  Hospital 
two  manifested  purpuric  spots.  Extensive  ecchymoses  may  occur,  but 
are  rare,  and  merely  symptomatic  of  the  hemorrhagic  diathesis.  Cutane- 
ous boils  and  abscesses  due  to  secondary  infection  with  the  pyogenic 
cocci  are  a  comparatively  frequent  and  late  development  in  the  course 
of  the  disease.  Peliomata  typhosa  in  the  form  of  little  bluish  subcutic- 
ular spots  (the  ''t&ches  bleu^tres'*  of  the  French  writers)  may  appear; 
but  they  are  not  related  specially  to  typhoid  fever,  and  in  a  recent  case 
of  my  own  were  undoubtedly  due  to  pediculi.  Gangrene^  chiefly  of  the 
lower  extremities,  has  been  noted  in  214  cases  (Keen),  and  is  due  to  the 
diffusion  of  the  bacilli  and  their  toxic  products,  to  an  obliterating 
endarteritis,  thrombosis,  or  embolism. 

Profuse  sweats  form  a  conspicuous  symptom  in  many  epidemics  of 
the  disease,  with  or  without  accompanying  fits  of  chilliness  or  rigors, 
and  mark  the  sudoral  form  of  typhoid  fever  (Jaccoud).  Some  of  these 
instances  resemble  ordinary  intermittents.  Edema  of  the  skin  is  some- 
times observed  and  is  due  most  frecjuently  to  anemia  or  cachexia,  though 
sometimes  to  nephritis.  A  local  form  of  edema  affecting  the  leg  is  not 
uncommon,  and  for  this  form  thrombosis  of  the  femoral  vein  is  chiefly 
responsible.  A  peculiar  ''musty  "odor  is  exhaled  from  the  skin  in 
some  instances  of  typhoid  fever.  The  patient  assumes  the  dorsal 
decubitus  and  is  exposed,  particularly  in  cases  of  prolonged  duration, 
to  the  <langer  of  the  formation  of  bedsores.  They  are  most  j)ione  to 
occur  on  the  nates  and  the  heels,  and,  once  started,  they  are  apt  to 
spread  till  they  attain  to  large  dimensions,  with  extensive  undermining 
of  the  skin.  The  condition  is  now  serious.  During  and  after  the  con- 
clusion of  convalescence  the  hair  falls  out,  but,  fortunately,  it  is  invari- 
ably renewed.  The  nails  sometimes  become  roughened  and  brittle, 
while  transverse  pale  lines  or  ridges  can  usually  be  observed  in  them, 
marking  the  impairment  of  nutrition  during  the  disease  {vide  Relapse). 
Jaundice,due  to  a  variety  of  causes,  is  a  rare  symptom,  and  generally  does 
not  come  on  until  the  middle  of,  or  until  late  in,  the  disease  (Da  Costa). 

(e)  Digestive  System. — The  symptoms  referable  to  the  gastro-intes- 
tinal  canal,  though  not  very  striking  in  most  cases,  are  of  the  utmost 
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hnportaDce  and  interest  because  of  their  direct  connection  with  the 
pathognoijioiiic  lesions  of  typhoid*  Beginning  with  the  intestinal  canal, 
and  thence  proceeding  to  the  pyraptoms  presented  by  the  stomach,  spleen, 
liven  throat,  and  mouth,  will  be  a  natural  and  convenient  order. 

At  the  onset  of  typhoid  fever  coitHti/Hition  is  the  general  rule,  and 
this  may  persist  to  the  end  of  the  illness,  though  more  commonly  a 
moderate  diarrhea  appears*.  Osier'  in  the  Johns  Hopkins  Hospital, 
however,  met  an  initial  diarrhea  in  322  out  of  829  cases.  During  the 
second  week  of  tlie  affection  the  stools  number,  on  the  average,  from 
two  to  four  or  more  daily.  It  is  only  in  comparatively  rare  instances 
that  ten  or  more  movements  per  diem  occur,  and  the  Be  verity  of  the  diar- 
rhea depends  largely  upon  the  degree  of  catarrh,  particnlfirly  of  the  large 
intestine.  When,  however,  the  ulcerative  process  is  chiefly  limited  to 
the  colon,  it  is  an  iiuportant  i actor  in  the  production  of  tlie  diarrhea. 
Indeed,  in  those  instances— not  altogether  rare^ — ^in  which  there  is  urgent 
diarrhea  of  a  ih/smterh*  character^  the  ulcers  are  especially  marked  in 
the  colon,  with  tlipluheritic  inflammation  of  the  surrounding  mucosa. 
Involuntary  discharge  of  the  feces  may  occur. 

The  stooh  present  a  characteristic  yellow  sippearance,  suggesting  by 
their  color  and  consistence  a  comparison  with  pea  soup.  They  are  usu- 
ally either  Hoid  or  of  the  consistence  of  jelly,  and  are  offensive  and  of 
an  alkaline  reaction.  On  standing  they  separate  into  two  layers— an 
upper,  li*|nid,  cloudy  layer,  and  a  lower,  thick  yellow,  sedimentary  layer, 
in  which,  on  macroscopic  examination,  remnants  of  food  and  grayish 
yellow  fragments  (necrotic  crusts  of  Feycr's  plaques)  from  a  Italf  to  an 
inch  in  lengtli  may  be  detected.  Microscopiiially.  they  have  been  found 
to  contain  undigested  particles  of  fooil,  ejjithelial  d^^hris,  blood-t-orpus* 
cles,  crystals  of  triple  phosphates  in  abundance,  and  innuuH^rable  bac- 
teria*  Laboratory  experimentalists  have  been  able  to  demonstrate  the 
presence  of  the  typhoid  hacilhig  in  the  dejecta.  Tpnpanites^  mainly 
affecting  the  colon,  is  a  common  though  rarely  a  striking  feature,  and 
oases  of  a  quite  serious  nature  ure  observed  in  which  tiie  abdomen 
presentii  a  concavity  throughout  the  entire  illness.  The  latter  is  less 
unfavorable,  by  far,  as  a  symptom  than  excessive  tympanites,  which 
interferes  with  both  the  respiration  and  heart  action.  Tympanites  is 
apt  to  be  most  marked  in  serious  cases  which  have  diarrhea  as  a  promi- 
nent symptom,  though  the  latter  may  not  even  be  present.  It  is  due  to 
the  generation  of  gas  from  decomposing  food*  and  to  the  arrest  of  peri- 
staltic movements  in  conse»|Uence  of  the  defeneration  of  the  musculans 
of  the  intestines.  Pain  is  absent  in  the  majority  of  cases,  and  when 
present  is  not  intense,  save  in  rare  instances.  Pressure  upon  the  ileo* 
cecal  region  usually  causes  a  guriflhiif  not^fe,  but,  although  this  symp- 
tom is  commonly  jiresent.  it  is  not  cliaracteristic  of  the  disease.  There 
is  generally  also  a  slight  degree  of  tenderness  ot^  the  abdomen   under 

Eressure,  most  marked  in  the  right  iliac  fossa,  and  hence,  in  all  proba- 
ility,  line  to  the  presence  of  ulcers  in  this  region.   Absence  of  tenderness, 
however,  is  not  a  safe  indication  of  the  absence  of  extensive  nlceration. 
Ext  feme  senmtiveness  generally  denotes  peritonitis  (often  w^ithout  per- 
foration), although  the  symptom  may  he  marked  in  constipation. 
Ifiteitinal  hemorrhtv/e  occurs  in  from  4  to  7  per  cent,  of  cases,  ita 
^  FkUada,  Med,  Jouvn,,  t>ctober  15,  190U. 
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frequency  varying  with  different  epidemics.  The  hemorrhages  appear 
almost  invariably  daring  the  latter  part  of  the  second  and  third 
week,  being  caused  by  the  opening  of  blood-vessels  during  the  necrotic 
or  ulcerative  process.  Bleedings  may  also  take  place  from  the  soft 
and  hyperemic  edges  of  the  ulcer  {vide  supra),  and  when  it  occurs 
quite  early  in  the  disease  it  may  be  due  to  an  excessive  hyperemia  of 
the  lymph-follicles.  The  amount  may  be  so  small  as  to  be  scarcely  dis- 
cernible by  the  naked  eye,  or  it  may  be  from  one  to  two  or  three  pints 
(0.5-1.5  liters),  or  even  more.  In  one  of  my  own  cases  the  total  amoQnt 
of  blood  discharged  from  the  bowel  was  nearly  5  pints  (2.5  liters),  and 
yet  the  patient  recovered.  The  blood  presents  a  dark  hue,  and  that 
which  is  passed  last  may  be  tarry. 

The  significance  of  intestinal  hemorrhage,  however  slight,  is  always 
grave.  On  the  other  hand,  recovery  is  possible  even  if  the  hemorrhage 
be  copious  and  oft-repeated ;  and  in  general  terms  it  may  be  said  that 
death  supervenes  in  from  30  to  40  per  cent,  of  all  cases.  R.  6.  Curtin 
has  recorded  60  cases,  of  which  46.6  per  cent,  died ;  he  argues  that  cold 
applications  to  the  skin  and  the  necessary  disturbance  in  giving  a  cold 
bath  tend  to  produce  melena.  It  occurred  in  more  than  the  usual  pro- 
portion of  cases  in  the  soldiers  under  my  care  during  the  Spanish- 
American  War,  probably  owing  to  the  fact  that  the  men  were  conveyed 
from  the  various  distant  camps  to  the  Medico-Chirurgical  Hospital. 
A  fatal  result  may  occur  as  the  direct  effect  of  a  profuse  hemorrhage. 
When  death  does  not  follow  immediately,  however,  the  signs  of  collapse 
(more  or  less  intense)  and  of  anemia  appear  ;  yet  intestinal  hemorrhage 
sometimes  exerts  a  favorable  influence,  stupor  and  delirium  quickly 
giving  place  to  consciousness.  When  typhoid  fever  occurs  in  the 
hemorrhagic  diathesis  hemorrhage  occurs  from  all  of  the  outlets. 

Perforation,  which  almost  invariably  produces  fatal  diffuse  peritonitis, 
is  the  accident  most  to  be  dreaded.  It  does  not  bear  a  fixed  relation  to 
the  severity  of  the  affection,  but  in  the  2000  Munich  cases  (vide  supra) 
perforation  occurred  in  114 ;  and  according  to  Fitz,  who  tabulated 
4G80  cases  of  typhoid  fever,  there  is  a  mortality  of  6.58  per  cent,  from 
perforation  of  the  bowel.  It  is  much  more  common  in  males  than  in 
females,  and  appears  in  a  ratio  of  about  71  to  29.  Age  has  a  decided 
influence,  the  complication  being  most  marked  between  ten  and  forty 
years  old,  whilst  in  children  it  is  rare ;  and,  though  perforation  may 
occur  at  any  time  in  the  course  of  typhoid  fever,  it  is  most  common  be- 
tween the  second  and  fourth  weeks  of  the  disease.  In  the  cases-  ana- 
lyzed by  Fitz  perforation  was  found  in  tlie  ileum  in  81.4  per  cent.,  in 
the  large  intestine  in  12.9  per  cent.,  in  the  vermiform  appendix  in  2.5 
per  cent.,  and  in  the  jejunum  in  1.29  per  cent.  The  accident  is  usu- 
ally announced  by  the  sudden  advent  of  acute  pain  in  the  abdomen, 
quickly  followed  by  the  symptoms  of  collapse  ;  and  the  fact  that  diffuse 
peritonitis,  following  perforation,  may  develop  insidiously  must  be 
recollected.  The  abdominal  muscles  become  rigid,  sensitive  to  touch, 
and  later  tympanites  develops.  Fluctuation  can  sometimes  he  elicited. 
On  percussion  splenic  and  hepatic  dulness  is  often  absent,  but  hepatic 
dulness  is  also  wanting  when  the  distended  intestines  lie  in  front  of 
the  liver.  The  collapse  of  the  circulatory  system  is  evidenced  by  the 
pinched  features,  hollow  cheeks,  vomiting,  and  the  small,  frecjuent  pulse. 


Leucocytosis  is  a  valuable  diagnostic  symptom.  Wibon  has  emphasized 
the  importsinee  of  an  early  diagnosis  and  the  immediate  resort  to 
operative  intervention. 

No  other  complication  is  fo  grave  m^  peritomtts.  Its  causes  have 
been  pointed  out  previously  (tmh'  p*  21),  but  from  a  clinical  point  of 
view  a  division  of  all  the  cases  into  two  classes— those  dne  to  perfora- 
tion and  those  due  to  other  jigeneies — is  desirable.  The  instances  that 
develop  independently  of  actual  perforation  are  not  of  infrequent  occur- 
rence- They  usually  assume  the  local  or  circumscribed  form  of  peri- 
tonitis, which  is  occasioned  by  direct  extension  of  the  inflammatory  pro- 
cess from  the  intestinal  ulcers.  The  condition  presents  corresponding 
areas  of  tenderness  under  gentle,  and  especially  under  prolonged,  prea- 
8ure.  It  is,  however,  confessedly  difficult  to  diagnose  between  the  intra^ 
and  extra-intestinal  states,  wliicb  are  accouijumied  by  sensiiiveness  to 
gentle  palpation,  particularly  when  peritoneal  intlammation  exists  in  a 
mild  form.  Generalized  peritonitis  may  succeed  to  the  circumscribed 
variety  in  conser|ueuce  of  direct  extension  of  the  inflammation. 

The  mesenteric  hfmph-tjlandi^  may  soften  or  suppurate  {t^ide  Pathol- 
ogy), and,  as  before  mentioned,  may  be  the  exciting  cause  of  a  recru- 
descencot  or  they  may  rupture  and  cause  diffuse  peritonitis. 

The  Sphen, — ^With  few  exceptions  the  spleen  is  enUirged  in  ty- 
phoid fever,  the  e<lge  usually  being  palpable  below  the  margin  of  the 
ribs,  on  or  before  the  commencement  of  the  fastigiuna.  It  generally  goes 
on  increasing  in  size  till  neur  the  beginning  of  the  third  week,  and 
lessens  during  ttie  latter  part  of  the  third  an*t  fourth  weeks.  In  four  of 
Osier's  autopsies  it  weighed  less  than  normally.  Swelling  of  the  spleen 
is  sometimes  absent  after  a  copious  intestinal  hemorrhage,  as  well  as  in 
elderly  typhoid  subjects.  As  before  mentioned,  the  enlargement  in 
many  cases  is  not  demonstrable  by  percussion  when  the  tympanites  ig 
excessive,  but  by  means  of  careful  palpation  we  can  in  most  cases  satisfy 
ourselves  of  its  existence  or  non*existence,  despite  the  great  distention 
of  the  boweb  Suppurative  infiircts,  or  softening  of  the  spleen  may 
start  a  peritonitis.  Karely,  rupture  of  the  organ  may  occur,  which  is 
manifested  usually  by  intense  pain  in  the  splenic  region.  A  slight 
swelling  of  the  Uver  can  sometimes  be  detected. 

The  Liiwr. — Among  the  least  fre<|«ent  complications  is  jaundice 
{vide  8upra)^  and  abscess  of  the  liver  also  rarely  occurs. 

77iY'  Stomat'h. — The  stomach  presents  no  characteristic  symptoms.  Of 
the  aywrer/ri,  enough  has  been  said,  but  during  convalescence  the  appe- 
tite returns,  becoming  even  voracious.  Naust'n  and  vomiting  may  occur 
during  any  stage  of  the  disease,  but  are  most  common  at  the  beginning. 
When  they  appear  as  late  symptoms  they  are  probably  excited  either  by 
a  typhoid  ulcer  or  by  peritonitis.  Nausea  is  usually  traceable  to  definite 
causes^ — either  to  errors  in  diet  or  to  the  use  of  irritating  medicaments, 
but  vomiting  also  occurs  from  unknown  and  inevitable  causes.  This 
sort  of  vomiting  was  present  in  the  afore-mentioned  case  reported  by 
Djyself.  It  may  become  a  serious  or  even  fatal  symptom.  Hiccough  is 
a  rare  but  serious  symptom,  Hematemesis  has  been  observed,  although 
practically  unknown. 

The  Pharynx. — The  pharynx  frequently  shows  ratarrha!  irritation^ 
and  the  patient  may  complain  of  dryness  or  a  burning  sensation  in  the 
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throat.  Actual  sore  throat  may  be  present  at  the  time  of  onset,  asso- 
ciated with  a  diffuse  erythematous  rash,  suggesting  scarlatina. 

The  Tonsils. — There  is  a  special  form  of  typhoid — tonsillo-typhoid 
or  pharyngo-typhoid — in  which  there  appear  upon  the  tonsils  peculiar 
patchy  elevations,  whitish  in  color,  which  undergo  subsequent  ulcera- 
tion. It  is  not  improbable  that  these  lesions  result  from  the  local  action 
of  the  specific  bacillus  in  an  unusual  situation.  Thrush,  affecting  the 
mouth,  throat,  and  even  extending  to  the  esophagus,  not  infrequently 
arises  as  a  complication.  The  tongue  is  heavily  coated,  as  a  rule,  with 
a  yellowish-white  fur;  later  it  clears  off  near  the  edges  and  tip,  while 
the  center  becomes  dry  or  brown  and  sometimes  fissured.  The  lips 
are  also  dry,  sometimes  fissured,  and  often  covered  with  dry,  black 
crusts  (sordes).  Ulcerative  stomatitis  may  occur  if  the  mouth  be  not 
kept  clean.  Under  these  circumstances  secondary  lesions  evincing 
unpleasant  and  even  serious  symptoms  may  also  arise  in  organs  more 
or  less  remote  from  the  inouth,  and  among  these  is  parotitis,  which  is 
most  probably  caused  by  the  staphylococcus  or  streptococcus  reaching 
the  parotid  gland  by  way  of  Steno's  duct.  The  condition  is  betrayed 
by  such  symptoms  as  pain,  redness,  and  finally  by  fluctuation,  with  an 
elevation  of  the  bodily  temperature.  It  is  a  late-appearing  develop- 
ment, and  is  usually  unilateral,  though  it  may  be  bilateral.  Suppura- 
tive otitis  media,  a  rarer  complication,  arises  in  a  similar  manner,  the 
pathogenetic  agents  reaching  the  ear  through  the  Eustachian  tube. 

(d)  Respiratory  Ssrstem. — As  pointed  out  in  the  section  on  Pathology, 
bronchitis  is  almost  invariably  present,  but  in  the  majority  of  instances 
the  cough  is  slight.  The  condition  is  recognized  by  the  existence  of 
numerous  sibilant  rfiles.  Very  rarely  is  it  a  striking  feature  in  the 
early  stage  of  typhoid  fever,  and  then,  except  this  fact  be  remembered, 
room  for  error  of  diagnosis  exists.  Moreover,  in  cases  that  are  im- 
properly treated  the  bronchial  secretions  are  apt  to  accumulate,  and  a 
well-marked  bronchitis  may  be  the  result.  It  may  be  said,  however, 
that,  as  a  rule,  bronchitis  does  not  assume  a  severe  type  in  cases  which 
receive  proper  attention  from  the  beginning,  provided  the  patient  be 
not  unusually  stupid  or  unconscious.  When  the  nervous  phenomena 
are  pronounced,  however,  and  the  patient  maintains  the  dorsal  decubitus 
(expectorating  little  or  nothing),  bronchitis  of  a  severe  grade  and  affect- 
ing the  smaller  bronchi  is  almost  inevitable.  The  occurrence  of  an 
intense  generalized  bronchitis  is  also  favored  by  certain  other  con- 
ditions, such  as  corpulence,  advanced  age,  and  emphysema.  These 
cases  are  apt  to  lead  to  lobular  infiltration — aspiration-pneumonia. 

Lobular  pneumonia  may  take  on  a  putrid  nature  and  the  consoli- 
dated area  may  become  (/angrenous.  As  a  sequel,  pleurisy  with  effusion 
or  empyema  may  originate  in  consequence  of  the  infiltrated  lobules 
being  contiguous  to  the  ])leura.  If  the  lobules  occupying  the 
periphery  of  the  lung  become  gangrenous,  perforation  of  the  pleura, 
leading  to  pyopneumothorax,  may  result.  As  pointed  out  by  Gordinicr 
and  Lartigau,*  in  the  majority  of  instances  of  typhoid  pleurisies  the 
aspirated  fluid  has  been  found  to  be  purulent  in  character.  Lobular 
pneumonia  may  be  attended  with  hurried  breathing  or  troublesome  cough, 
*  Amer,  Joum,  Med.  Sci.,  January,  1901. 


Mare  comiDonly,  the  hral  m/mptomg  are  either  'wantiurr  or  ffcbly 
marked,  aiitl  this  h  especijilly  true  of  th*^  severer  fornix  of  lobular  ptieu- 
monia,  whirli  occur  in  patients  in  whom  profound  nervous  prostration 
coexiistf^  with  more  or  less  complete  unronsi-iousness.  Sole  reliance  is 
to  be  placed  upon  the  re.sults  of  a  phi/siral  ej-aminatton^  wbich  even  in 
the  absence  of  f^nhjective  symptoms  should  be  repeated  daily.  Points 
or  surfaces  of  dulness,  most  marked  near  the  bases  of  the  lungs  and 
frequently  on  both  sides,  are  found  on  percussion.  Fine  moist  rales, 
most  marked  toward  the  bottom  of  the  Uiorax,  form  a  very  character- 
istic sign,  and  are  heard  in  every  direction  on  anscultntion.  In  order 
to  ensure  a  certain  diagnosis  of  lobular  pneumonia  both  the  circum- 
scribed dulness  and  moist  r^les  must  be  found  present  in  the  same 
situation. 

Lobar  pneumonia  is  a  not  uncommon  complication.  In  a  small  per- 
centage of  cases  it  develops  early,  and  is  most  probably  the  result  of  a 
special  concentration  of  the  poison  in  the  lungs,  giving  rise  to  the  so- 
called  imenmo'fi/pkoid  fever  (vide  ittfra^  Viirieties).  These  cases  are 
often  mistaken  for  primary  lobar  pneumonia.  Their  onset  may  or  may 
not  be  marked  by  a  rigor,  bnt  it  is  nsually  more  gradual  than  that  of 
primary  lobur  pneumonia.  Characteristic  typhoid  symptoms  soon  follow, 
and  at  the  end  of  the  first  week  or  thereabouts  the  pulmonary  symptoms 
gradimlly  abate,  wbile  those  most  characteristic  of  typhoid  (enlarged 
spleen,  roseate  spots,  etc.)  occupy  the  foreground.  Lobar  pneumonia 
more  often  develops  as  a  late  complication — in  the  second  or  third  week, 
or  even  during  convalescence — but  it  is  not  attended  by  the  usual  phe- 
nomena  (rigor,  cough,  rusty  expectoration,  intense  chest-pain,  etc.),  and 
hence  may  be  easily  overlooked.  The  temperature  may  be  either  <[nite 
elevated  or  at  times  only  moderate.  Tbe  ih'mpifSis  is  to  be  made  from 
the  physical  signs,  together  with  the  peculiar  temperature-curve,  which 
may  present  marked  irrcgohirities.  Pulmonary  infarction  and  abscess 
of  the  lungs  are  occassional  complications. 

Hffposfatic  conf^eittkm  iff  the  iungs,  ilue  to  enfeebleinent  of  tbe  cardio- 
pulmonary circnlation,  is  a  comparatively  freijuent  concomitant,  appear- 
ing in  the  third  week  of  the  disesise.  It  is  generally  bilateral,  liffecting 
tbe  base  of  the  lungs,  and  is  promoted  by  the  effects  of  gravitation.  It 
is  almost  always  associated  with  more  or  less  edema  of  the  lungs.  The 
subjective  symptoms,  including  fever,  are  usually  negative,  while  the 
objective  signs  are  those  of  piirtial  or  complete  consolidation  of  the 
bases  (defective  resonance  or  dulness,  broncho- vesicular  breathing,  with 
moist  rales).  Miiiari/  tufftrculmiH  rarely  develops  as  either  a  complica- 
ting afl^ectitin  or,  it  may  be,  as  a  seqnel.  A  spasmodic  or  Jerking  inspi- 
ration when  pneumonia  does  not  exist  is  a  precursor  of  coma  (Flint). 

LartfUffitiit,  in<licatcd  by  hoarseness,  is  an  occasional  com  yd  i  cat  ion. 
The  laryngeal  ulcers  may  extend  in  depth  to  the  perichondrium,  and 
promote  that  grave  though  not  necessarily  fjital  condition,  prnrhondntis 
leading  to  necrosis  of  the  cartibiges  with  edema  of  the  glottis.  The 
symptoms  of  lar3'ngea]  stenosis  are  apt  to  develop. 

ilpistaxifi  appears  early  in  a  large  number  of  cases,  and  is  a  valuable 
diagnostic  symptom.  It  may  also  occur  during  the  fastigium,  and  par- 
ticularly toward  ihe  latter  parr,  when  it  is  of  little  or  no  diagnostic,  but 
of  grave  prognostic,  significance.     It  is  apt  now  to  be  troublesome,  and 
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may  even,  as  in  a  case  I  saw  recently  with  Dr.  I.  Newton  Snively,  be 
80  persistent  as  to  lead  to  a  fatal  issue. 

(e)  The  circnlatory  system  presents  no  characteristic  symptoms.  The 
heart-bounds  are  but  little  affected,  as  a  rule.  In  cases  of  asthenic  type 
and  in  severe  typical  instances  the  first  sound  of  the  heart  may  grow 
quite  feeble  and  ultimately  resemble  the  second  (embryocardia).  Under 
these  circumstances  a  soft  systolic  murmur  may  be  faintly  heard  along 
the  left  border  of  the  sternum.  Among  occasional  complications  pre- 
sented by  the  heart  is  pericarditis,  and  still  less  frequent  is  endocarditis. 
Myocarditis  is  somewhat  more  common.  The  sudden  development  of 
circulatory  collapse  in  the  course  of  typhoid  fever,  as  previously  noted, 
may  be  due  chiefly  to  myocardial  inflammation ;  and  there  may  be  a 
brief  though  alarming  derangement  of  the  heart  action,  due  to  func- 
tional disturbances  of  the  sympathetic  and  pneumogastric  nerves. 

The  pfjdse  is  accelerated,  but  not,  as  a  general  rule,  in  proportion  to 
the  height  of  the  temperature  until  late  in  the  affection.  Its  average 
rate  is  from  84  to  108,  but  it  may  go  much  higher,  and  when  the  pulse 
is  maintained  at  130  or  more  for  days  together  it  is  of  ominous  import. 
The  temperature,  moreover,  may  be  of  average  height,  while  the  pulse 
is  normal  or  only  slightly  quickened  throughout ;  and  hence  the  increase 
in  the  pulse-rate  cannot  be  due  solely  to  the  elevation  of  temperature. 
As  before  intimated,  the  extreme  debility  which  comes  on  during  the 
third  week  in  severe  cases  may  have,  as  one  of  its  manifestations,  a  very 
rapid  pulse,  reaching  to  160  or  more  (the  so-called  running  pulse),  and 
with  or  without  marked  irregularity.  Slight  irregularity  is  sometimes 
observed,  either  during  the  height  or  decline  of  the  affection,  but  as  a 
rule  this  soon  disappears,  and  proves  of  no  serious  consequence.  Marked 
temporary  accelerations  are  often  caused  by  undue  exertion  or  mental 
excitement.  The  lowered  arterial  tension  is  shown  by  a  dicrotism  of 
the  pulse — a  symptom  which  is  not  characteristic  of  typhoid  fever,  how- 
ever, since  it  is  well  marked  in  other  acute  infectious  diseases,  though 
less  frequently.  During  convalescence  the  pulse  often  becomes  sub- 
normal in  rate,  and  brachycardia  is  oftener  a  sequel  of  typhoid  than  of 
any  other  acute  infectious  disease. 

Venous  thrombosis  occurs  in  1  per  cent,  of  all  cases  (Murchison). 
Its  most  frequent  seat  is  the  left  femoral,  and  the  next  most  frequent 
the  right  femoral  vein,  and  it  is  the  immediate  result  of  cardiac  weak- 
ness, except  perhaps  in  those  rare  instances  that  arise  early  in  typhoid. 
For  the  latter  no  definite  cause  has  as  yet  been  found.  Coming  on,  as 
it  usually  does,  during  convalescence,  it  manifests  itself  by  swelling 
and  edema  of  the  extremity  affected.  There  are  pain  in  the  thighs  and 
calves,  and  tenderness  (on  pressure)  over  the  course  of  the  femoral 
vein,  and  often  in  the  region  of  the  calf  of  the  leg  as  well.  It  causes 
fever  of  a  moderate  grade  and  irregular  type,  and  then  in  the  course  of 
from  two  to  three  weeks  the  swollen  member  may  be  reduced  to  its 
normal  dimensions.  This  complication  is  usually  not  of  a  serious 
nature.  Occasionally,  however,  clotting  extends  into  the  pelvic  veins, 
or  even  into  the  vena  cava,  when  the  condition  becomes  more  serious, 
and  sudden  death  has  resulted  from  the  detachment  of  emboli.  The 
thrombus  may  undergo  suppuration,  to  which  systemic  septic  infection 
may  be  a  secondary  event. 


INFECTIOUS  DISEASES. 


Thromhom»,  ami  loss  frequently  embolism,  in  the  arteries,  coinbiued 
with  renal,  splenic^  and  pulmonary  infarcts,  may  be  encounterecl  in 
typhoid  fever. 

The  large  or  small  arteries  may  become  obliterated,  either  by  em- 
bolism or  thrombosis^  in  extremely  rare  instances,  but  whether  the 
tbrombosi!^  under  these  circumstances  is  brought  about  by  a  peculiar 
condition  of  the  blood  which  favors  clotting;  or  by  a  localized  arteritis, 
or  in  consequence  of  the  operation  of  these  combined  factors,  is  not 
rlefinitely  known.  If,  as  is  usual,  the  femoral  artery  be  involved,  the 
blood-supply  to  the  foot  and  leg  is  cut  off  and  gangrene  of  those  parts 
must   follow.     The  condition   may   be   bilateral.      It    may  be  detected 
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Fio.  I,— Chart  niuitratlnK  th*f  Tilood-ehRnBwit  in  typhoid  ftver :  upper  curve,  red  corpUAClei; 
middle  curve,  hemuglubUi ;  Ni Her  curve,  white  eorpUACleo. 

early,  owing  to  the  absence  of  a  femoral  pulse,  before  the  signs  of  gan- 
grene appear,  but  the  condition  is  bighly  dangerous. 

The  blood  presents  certain  chang^es,  some  of  which  are  valuable  for 
dia^jnoHitic  purposes.  In  those  rare  ca.scs  in  which  copious  diarrhea  or 
firofiise  sweats  are  present  tlte  red  corpuscles  may  be  relatively  increased 
in  number  during  the  febrile  period,  owing  to  loss  of  water.  There  is, 
however,  in  the  majority  of  instances,  lit  lie  or  no  decrease  in  the  num- 
ber of  red  corpuscles  till  the  end  of  the  Becond  week.  They  are  mark- 
edly diminished,  as  a  rule,  during  convalescence.  Indeed,  the  oligo- 
cythemia may  attain  to  an  immoderate  degree. 

There  is  a  greater  relative  decrease  in  the  amount  of  hemoglobin 
than  in  the  number  of  red  corpnsck^s,  and  the  restoration  of  the  hemn- 
glob  in  in  the  convalescent  period  takes  yd  ace  more  slowly  than  that  of 
the  nvl  corpuscles.  The  ninnber  of  white  corpuscles  remains  at  or  a 
little  below  the  health  standard  until  late  convalescence,  when  it  sinks 
to  a  moderate  degree — furnishing  a  count  of  about  2000  per  cram. 
This  fact  is  an  important  aid  in  the  differentiation  of  typhoid  fever  from 
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acute  inflammations  and  infectious  (febrile)  fiffeetions  accompanied  bj 
exudation,  in  which  leukocytosis  is  marked,  and  from  all  suppurative 
i  vrocemn's  in  which  tlie  pulynuclearneutropiiiles  are  moderately  increased^ 
Kaegeli  *  found  an  early  Jieiitrophilic  leukocytosis  of  moderate  degree 
which  rapidly  decreases.  In  the  second  stage  neutrophiles  and  lympho- 
cytes are  still  further  decreased,  the  former  at  last  disappearing,  while 
the  latter  begin  to  increase  again,  and  so  continue  until  defervescence. 
During  the  decline  of  the  fever  the  neutrophiles  reach  their  minimum, 
the  lymphocytes  are  greatly  increased,  and  the  cosinophile  cells  gradu- 
ally return  to  their  normal  number.  After  the  disappearance  of  the  fever 
a  lymphocytosis  rnay  occur.  The  blood-characters  in  typhoid  are  shown 
in  ihe  accompanying  chart  (Fig.  4). 

(/)  Nervous  System, — The  persistent  headache  that  is  almost  always 
present  is  among  tlie  most  prominent  symjUoms  during  the  first  week, 
but  it  diminishet^  steadily  during  the  early  part  of  the  second,  as  a  rule. 
It  affects  the  temporal,  occipitaL  and  cervical  regions,  and  when  the 
18  comparatively  sud<len,  pain  in  the  back  is  also  a  more  or  less 
[>lispicuous  feature  during  the  first  few^  days  of  the  illness.  In  a  small 
cla^g  of  cases,  however,  the  effects  of  the  typhoid  bacilli  or  their  toxins 
are  manifested  solely  in  the  nervous  system  from  the  very  onset.  In 
fiuch  there  arc  violent  headaches,  retraction  of  the  head,  rigidity,  pho- 
tophobia, and  muscular  twitchings  (rarely  convulsions) — all  of  which 
symptoms  indicate  fnenim/ifis.  The  diagnosis  of  meningitis  as  a  com* 
plication  must  be  made  with  extreme  caution,  since,  no  mutter  how  com- 
plete the  clinical  picture  may  be,  the  post-mortem  examination  usu- 
ally reveals  a  total  absence  of  meningeal  in  flam  mat  ion »     It  must  not 

forgotten,   however,   that    meningitis  is  one   of  the    rarest   of  the 

npltcations  of  typhoid  fever.  Vertigo  may  accomfiany  the  head- 
ache, but  it  seldom  outlasts  the  latter.  Before  delirium  manifests  it- 
eelf  wakefulness  and  restlessness  at  night  are  very  annoying,  and  later 
the  same  symptoms  may  be  observed  associsited  with  the  delirium.  In 
cases  of  moderate  severity  mental  duhteas.  and  even  (icfual  hthetude,  are 
nlmost  invariably  present.  Questions  are  aj*t  to  be  answered  inconsist- 
ently and  in  monosyllables. 

Delirium  is  frequent  in  the  severer  cases.  It  is,  however,  not  an 
uncommon  event  for  those  of  moderate  severity  to  be  free  from  this 
Bymptom  throughout  the  attack.  It  is,  as  a  rule,  most  marked  at  night 
or  at  Bome  time  when  the  patient  is  left  alone.  His  delusions  may 
impel  him  to  attempt  to  leave  his  bed,  but  more  commonly  there  is 
mtid  or  iioisif  delirium^  with  more  or  less  restlessness.  He  may  lie 
somnolent,  soliloquizing  in  a  loud  whisper  (muttering  delirium),  and 
this  so-called  typhomania  may  gradually  give  place  to  actual  coma  to- 
ward the  close  of  the  middle  period  of  the  disease.  In  m\X  n  few  cases 
— mild  or  severe — coma  is  ilevelnpcd  suddenly,  and  is  often  a  mortal 
symptom*  Still  another  unfavorable  sign  is  a  picking  at  the  bcd-cluthes 
or  a  grasping  at  imaginary  objects  (carphologia). 

The  delirium  may  assume  an  hysteric  type,  the  patient  usually  ex- 
hibiting the  saddest  emotions,  and  if  he  be  an  alcoholic  he  may  he 
seized  with  delirium  tremens.  In  a  case  of  typhoid  fever  that  1  saw 
recently  with  Dr.  S.  W.  Jlorton  hysteric  delirium  developed  during 
convalescence,  but  did  not  last  more  than  twenty- four  or  tbirty-six  hours, 

I  Dmiwhf  ArrAivfur  klin,  Mtti,  Bsind  Ixvii.,  Ilefte  3  u.  4. 
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The  7notor  fierves  also  present  notable  disturbances  in  asgociation 
with  the  so|Hir  and  the  fmnns  of  delirium  previoUHly  described.  Slight 
twitchings  of  the  inusclea  of  the  face  and  extremities  are  <jtiite  eommou, 
and  when  they  affect  the  tendons  of  the  wrist  and  fingers  the  term  »ub' 
sulfits  tindimtm  is  applied.  The  lips,  tongue  (espeebilly  when  pro- 
truded), lower  jaw,  and  even  the  extremities,  are  often  in  a  state  of  con- 
stant tremor.  During  this  motor  irritability  the  reflexes  are  increased, 
but  w  hen  profound  coma  comes  on  they  are  either  largely  diminished  or 
totally  abolished.  The  toxins  of  the  typhoid  Ijacillus,  acting  poisonoiisly 
upon  the  nervous  centers,  are  undoubtedly  the  cause  of  the  nervous 
symptoms  in  typlioid. 

N^ervous  eompIirationH  and  mffuvhr  may  arise.  Chief  among  these 
is  paralysis,  which  is  most  probaldy  due  to  neuritis.  The  lesion  may 
involve  one,  two,  or  more  nerves,  and  in  this  way  we  may  have  either  a 
paralysis  of  one  limb  or,  more  rarely,  a  true  paraplegia.  Aphasia  may 
be  a  serjuel,  partieuhjrly  in  chihlren.  Ifemipief^ia,  due  to  hemorrhage 
or  a  localized  encephalitis,  may  occur  either  as  a  complication  or 
sequence  of  the  disease*  Following  typhoid  fever,  the  patient  may  ex- 
hibit evidences  of  nu'nPd  efiferbhtiienL  and  even  ifimnitj/  where  a  pre- 
disposition to  this  condition  ha--*  existed;  and  insanity  is  rebitively  more 
common  after  this  disease  than  after  any  others  belonging  to  the  same 
class.  I  have  seen  four  instances,  all  of  which  recovered,  while  Osier  has 
seen  five,  four  of  which  ended  similarly.  It  is  in  most  cases»  as  pointed 
out  by  Wood,  a  confusiouai  insanily,  due  to  exhaustion  and  impairment 
of  the  nutrition  of  the  nerve-centerSj  while  in  a  smaller  contingent  it 
takes  the  form  of  a  true  melancholia.  After  the  conchision  of  typhoid, 
as  well  Jis  during  it^  course,  neitralffia  aflfecting  the  occipital  and  other 
cranial  nerves  is  not  infrequent.  Great  hyperesthesia  of  the  skin  and 
muscles  is  common  during  eoTivnleseence.  attacking  the  lower  extremities 
by  preference  (Striimpeli).  The  so-called  '*  typhoid  spine  "  (Gibney) 
has  also  been  observed,  and  consists  in  an  acute  intlammation  of  one  or 
more  vertebrsi^  following  typhoid.  The  chief  symptoms  are  pain  iu  the 
back  and  hips  of  a  lancinating  character.  The  point  of  origin  appears 
to  be  the  small  of  tlie  back  ;  thence  the  pains  extend  paroxysmally  up 
and  along  the  spine  and  to  the  ahdomen.  They  subside  gradually, 
leaving  the  l>ack  weiik  and  painful  on  attempts  at  turning  in  bed,  etc. 
Plantar  and  other  skin-reflexes  increase,  and  the  knee  jerks  are  pre- 
served, G,  E,  de  Schweinit/.  has  des^crihed  at  length  the  otuhTt  t'ornph' 
cations  ami  sefiuehf  of  typhoid  fever.  Affections  of  the  onnjtmctiva  and 
cornea  and  retinal  hemorrhage  are  perlmps  the  most  frc(juent,  although 
optic  neuritis  jiu^l  aflections  of  the  uveal  tract  also  occur. 

(r/)  The  Uriitary  Bjstem..—  Urine. — ^The  urine  is  lessened  in  cpiantity 
and  high-co!<!red,  with  an  increased  specific  gravity  up  to  the  arrival  of 
the  stage  of  decline*  About  this  time,  and  rarely  earlier,  it  grows 
light  in  color,  larger  in  nuantity  than  the  normal,  and  the  specific 
gravity  is  relatively  diminished-  Both  urea  and  uric  acid  are  incretuied 
during  the  earlier  stages,  and  sometimes  throughout  the  attnrk,  while 
during  convalescence  both  are  diminished.  On  the  other  hand,  the 
chlorids  arc  dimiutshed  during  the  active  stages  of  the  disease  and  in- 
creased during  iLs  decline.  \  ivbrile  aflat mtH twin  is  qiiite  common*  and 
the  sediment  nniy  show  an  excess  of  renal  epithelium,  a  few  blood-ceUs^r 
and  occasionally  renal  casts. 
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Acute  nephritw  may  develop  as  a  comijlication  in  the  earlier  or  later 
eourse  of  the  disease,  and  can  be  recngni?!ed  to  a  certainty  only  by  a 
tbimmgh  appreciation  of  the  urinary  phencKmcna.  The  uriue  is  tlimin- 
idml  in  quantity,  being  often  scanty,  and  tliere  may  be  retention.  It 
wntsiins  characteristic  morphologic  elements  (albmniii,  casts,  blood,  and 
epithelium).  The  development  of  the  (yphoid  atate  In  this  affection  is 
rt'ijilered  much  more  probable  in  the  presence  of  this  com|dication,  and, 
moreover,  uremic  syraptoms  often  put  in  an  appearance  at  this  juncture, 
and  then  the  situation  is  really  serious.  Acute  nephritis  may  arise  at 
one  or  other  of  three  dilTerent  periods,  and  its  significance  varies  with 
the  time  of  onset:  ia)  at  the  beginning  of  the  fever,  when  it  often 
(ibsmres  the  true  nature  of  the  m;ilady.  This  is  the  nephro-fffphoid  of 
tlie  German  authors,  and  will  be  referred  to  hereafter  (vide  infra\  Varie- 
ties); {h)  in  the  early  part  of  the  fastigiura  or  the  second  week  of  the 
diiewe.  Coming  on  at  this  time — an  event  which  I  have  observed  in  two 
instaaceu — its  relation  to  the  typhoid  bacillus  or  its  toxin  is  not  definable. 
It  is  probable,  however,  that  it  is  to  be  ascribed  to  the  local  effect  of 
the  ti»xin  upon  the  renal  tissues.  Both  of  my  own  instances  proved 
liital,  and  in  both  an  autopsy  was  refused.     Wagner  '   has  had  5  cases 

tof  recovery  in  succession,  but  the  high  mortality  mentioned  by  Amat — 
10  deaths  in  12  eases — is  the  more  eomnion  experience,  (e)  Acute  neph- 
rilk  may  arise  as  a  sequel  of  typhoid,  when,  with  the  usual  symptoms 
iftoote  nephritis,  there  is  almost  invariably  associated  a  decided  edema. 
In  this  category  of  cases  recovery  is  to  be  expected. 

Diabetes  meUitus  is,  in  extremely  rare  instances,  developed  after 
typhoid.  Hematuria  has  also  been  observed  as  an  occasional  symptom 
of  the  hemorrhagic  diathesis. 

Th^  diazo-reaetion  of  Ebrlich  is  an  aid  in  diagnosis,  but,  unfortunately, 
ttiay  be  present  also  in  acute  jihthisis,  meningitis,  measles,  pneumonia, 
tnd  other  fevers.     To  obtain  it  two  solutions  {a  and  b)  are  needed  :   We 
jnix  1  part  of  solution  (f/),  which  consists  of  a  0,6  per  cent,  solution  of 
|«odittm  nitrite,  with  50  parts  of  solution  (/>),  which  consists  of  2  grams 
UfiulGuiilic  acid,  150  c.c.  of  hydrochloric  acid,  and  10(^0  c*c.  of  distilled 
*>ter     To  this  an  e<|ual  volume  of  urine  h  added,  and  the  contents  of 
I  the  test*tube  are  then  thoroughly  shaken,    A  layer  of  ammonium  hydrate 
|fciiow  superimposed,  and  at  the  line  of  contact  a  ruby  or  piok  ring  de- 
bfi*    A  more  reliable  change,  however,  is  a  rose-red  (pink)  hue  of  the 
■•    It  is  present  in  about  70  per  cent,  of  the  cases,  and  has  consider- 
»hlt* confirmatory  diagnostic  value.   The  reaction  ajipeara  about  the  begin- 
BJttg  of  the  second  week,  sometimes  later,  and  lasts  usually  until  deier- 

Icscence  is  well  advanced.  A  brownish  ring  is  given  by  normal  urine. 
There  is  a  i>ost- typhoid,  diphtheritic  pi/eh'titi  in  which  the  pelves  and 
llioea  of  the  kidneys  are  primarily  the  seat  of  membranous  exudation, 
ind  later  of  erosion  and  ulceration.  The  urine  generally  contains 
Mood  and  pus, 

Simple  vesicfil  catarrh  is  a  rare  complication,  except  as  the  result  of 
Itheteristation  for  retention. 
OrchitiM  and  epididymitu  as  well  as  ovaritis  are  occasional  sequels. 
'  jer  *  collected  42  cases  of  orchitis,  of  which  29  cases  occurred  during 
lescence. 


^  I>eutjitAe  Archivfur  klin.  ^ffd.,  Bds,  xxv.  and  xxxvii. 
»  PhOoda.  Med,  Journ,,  May  21,  189S. 
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(h)  The  Joints. — Typhoid,  septic  and  rheumatic  arthritis  may  occa- 
sionally arise  as  a  complication.  The  first  is  usually  man-articular  (par- 
ticularly in  the  hip) ;  the  last  two  commonly  polyarticular.  Keen  has 
collected  '*  in  all  84  cases  involving  the  joints/* 

(i)  The  Bones. — Periostitis,  due  to  injury  and  muscular  strain  and 
often  leading  to  necrosis,  is  a  not  very  rare  sequel  of  typhoid.  The 
favorite  seats  are  the  tibia  and  ribs,  though  in  a  case  of  my  own  at  the 
Philadelphia  Hospital  it  affected  the  os  calcis.  Osteomyelitis  may  also 
occur.     Keen  has  collected  216  cases  in  which  the  bones  were  attacked. 

(j)  The  Muscles. — As  in  the  case  of  the  heart,  so  the  voluntary 
muscles  exhibit  hyaline  degeneration ;  also  abscesses,  in  consequence  of 
secondary  infection  or  of  infection  with  the  typhoid  bacillus  itself. 
Typhoid  abscesses  likewise  result  from  perforations  of  the  gut. 

'  Associated  Acute  Infectious  Diseases.— Malarial  fever  may  be  com- 
bined with  typhoid,  though  the  relationship  is  not  a  vital  one.  In  an 
analysis  of  2122  cases  of  malaria  typhoid  fever  was  associated  in  8.* 
Many  instances  of  so-called  typho-malarial  fever  would  be  shown  to  be 
pure  typhoid  by  a  careful  blood-examination,  as  the  presence  of  chills, 
sweats,  and  an  intermittent  temperature-curve  are  sometimes  observed 
in  this  disease  {vide  supra). 

Pseudo-membranous  inflammation,  as  above  intimated,  may  occur  in 
the  naso-pharynx,  larynx,  gall-bladder,  and  genitals.  Measles,  scarla- 
tina, and  chicken-pox  have  also  been  known  to  arise  in  the  course  of,  or 
during  convalescence  from,  typhoid  fever. 

Erysipelas  is  a  rare  secondary  afiection  coming  on  either  during  the 
height  of  the  affection  or  (more  frequently)  after  its  close.  Typhus 
fever  may  be  associated  with  typhoid,  but  is  an  exceedingly  rare 
occurrence. 

Clinical  Varieties  of  Typhoid  Fever.— These  are  numerous,  and  may 
grow  out  of  peculiarities  manifested  during  the  course  of  the  affec- 
tion, as  may  be  observed  not  only  in  different  epidemics,  but  also  in  the 
same  epidemic.  The  groups  of  cases  described  here  have  reference  par- 
ticularly to  the  degree  of  severity  of  the  type,  which  varies  between 
the  wide  limits  of  extreme  mildness  on  the  one  hand  and  extreme  severity 
on  the  other.  The  course  of  the  disease  may  also  be  modified  by  the 
occurrence  of  one  or  more  of  its  manifold  complications. 

(1)  The  MUd  or  Budimentary  Form  (Typhus  Lsevissimus). — Of  this 
variety  many  cases  occur,  and  especially  among  children.  The  charac- 
teristic typhoid  symptoms  are  scanty,  and  at  times  even  entirely  wanting. 
The  spleen  is  almost  always  enlarged,  the  roseate  spots  are  sometimes 
present,  while  the  temperature  is  moderately  elevated  and  often  partakes 
of  the  same  character  as  that  of  true  typhoid.  The  fever,  however, 
may  pursue  the  remittent  type.  Complications  presented  by  special 
organs  are  usually  absent,  but  grave  accidents  (intestinal  hemorrhage, 
perforation)  are  not  impossible. 

The  diagnosis  is  always  difficult,  owing  to  the  feeble  development 
of  the  characteristic  symptoms,  and  in  the  total  absence  of  the  latter  is 
out  of  the  question  ;  but  the  recognition  is  assured  if  a  causal  connec- 

*  "  The  Complicationa  of  Malaria/'  Journal  of  the  American  Medical  Association,  voL 
zziv.  p.  91 9,  by  the  author. 
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tion  between  them  and  typical  cases  can  be  shown  to  exist,  and  if  the 
Widal  test  gives  a  positive  result. 

(2)  The  abortive  form  has  a  sudden  onset,  and  is  often  marked  by 
fits  of  shivering.  The  characteristic  features  of  the  disease  (enlarge- 
ment of  the  spleen,  abdominal  symptoms,  rose  spots,  etc.)  appear  earlier 
than  in  the  usual  type,  and  soon  become  quite  well  marked.  The  fas- 
tigium  is  short,  and  the  temperature,  from  the  seventh  to  the  twelfth 
day  of  the  illness,  declines  by  a  prompt  lysis,  with  proftise  sweating. 
With  the  rather  rapid  fall  of  temperature  there  is  a  no  less  rapid  im- 
provement in  every  other  leading  symptom.     Convalescence  is  speedy. 

(3)  The  Ambulatory  Form  (Latent  or  Walking  Typhoid). — The  pa- 
tient continues  to  walk  about,  either  experiencing  but  slight  disturbance 
or  being  unwilling  to  take  to  his  bed.  Such  cases  do  not  come  under 
the  care  of  the  physician  in  many  instances.  Others,,  on  account  of 
debility,  anorexia,  diarrhea,  and  other  vague  symptoms,  finally  consult 
their  physician,  who  may  discover  the  presence  of  all  the  characteristic 
features  of  the  disease.  A  third  contingent,  belonging  to  this  form, 
continue  to  move  about,  or  even  to  follow  their  usual  vocations,  till 
seized  suddenly  with  profuse  intestinal  hemorrhage  or  general  difiuse 
peritonitis  following  perforation. 

(4)  The  afebrile  is  an  exceedingly  rare  form  of  the  affection — in  this 
country  at  least.  Liebermeister,  however,  has  met  with  a  number  of 
cases  at  Bfisle,  the  symptoms  being  lassitude,  depression,  headache, 
neuro-muscular  pains,  anorexia,  slow  pulse,  ftirred  tongue,  constipa- 
tion or  diarrhea,  with  enlargement  of  the  spleen  And  roseate  spots. 
These  cases  are  often  confined  to  bed,  and  there  are  occasional  attempts 
at  evening  exacerbations  of  temperature  (100.5°  F. — 38°  C). 

(5)  Severe  or  Graye  Forms. — Tnese  may  be  dependent  either  wholly 
or  in  great  part  upon  the  degree  of  virulence  of  the  typhoid  poison. 
Under  these  circumstances  there  will  be  a  profound  intoxication  of  the 
system,  as  shown  by  high  temperature,  violent  nervous  symptoms,  and 
great  prostration.  The  grave  types  may  arise  in  the  course  of  cases  of 
average  severity  from  the  development  of  serious  complications.  Again, 
to  serious  forms  belong  those  cases  that  begin  with  the  characteristic 
symptoms  of  a  localized  inflammation — e.  g,  the  cerebro-sphial  form,  in 
which  the  nervous  symptoms  greatly  predominate  at  the  onset ;  the 
nephro-typhoid  (before  alluded  to),  in  which  the  preliminary  symptoms 
are  those  of  acute  Bright's  disease ;  the  pneumo-typhoid  {vide  supra)^ 
which  begins  with  the  manifestations  of  a  more  or  less  frank  pneumonia. 

PleurO'typhoid. — The  cases  begin  as  an  acute  pleurisy,  having  its 
special  characteristics,  and  these  are  followed,  soon  or  late,  by  the  diag- 
nostic evidences  of  typhoid  fever.  Talamon  *  distinguishes  these  cases 
from  simple  pleurisy  by  the  intensity  and  continuous  course  of  the 
fever,  by  the  general  depression,  headache,  and  vertigo,  and  by  the 
sleeplessness.  Should  any  doubt  remain,  it  will  be  dissipated  by  the 
eighth  or  the  ninth  day  by  the  presence  or  absence  of  rose-colored 
spots,  by  the  enlargement  of  the  spleen,  and  of  the  sero-reaction  {vide 
infra),  Eiselt'  has  describe<l  a  special  form  under  the  name  %plenO' 
typhoidj  in  which  the  spleen  is  enormously  enlarged  without  character- 

'  La  Midecine  modemey  Paris,  1891. 

'  La  Semaine  mtdicaU,  August  27,  1891. 
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istic  intestinal   lesions.     Perisplenitis   with   adhesions    may   be   note^d. 
The  fever  ia  often  of  remittent  type* 

The  nudortii  form  and  tfmsiUO'tt/phofd  (before  <Io8cribed)  also  belong 
to  this  eategorv.  Ttfphnd  septicemia  may  present  the  grave  symptoms 
of  an  extreme  intoxication,  often  merging  into  the  typboid  state.  Vis- 
ceral and  cutaneou.s  hemorrhages  may  be  superadded.  Many  circum- 
stances connected  with  the  individual  induence  decidedly  the  general 
course  of  the  affection,  and  these  may  he  expressed  in  part  in  the  several 
forms  fol lowing,  which  are  based  upon  such  factors  as  otje^  kahifg^  etc, 

(6)  Typlioid  Fever  in  OMldren.^ — ^The  onset  is  rather  more  abrupt 
than  in  the  adult,  and  certain  prodromal  symptoms  are  very  generally 
absent  (epistaxis,  chilliness).  On  the  other  hand,  bronchial  and  nervous 
symptoms  are  often  quite  pronounced.  Again,  during  the  fastigium 
some  of  the  usual  typhoid  features  may  be  missing — f\  tj.  diarriiea  and 
tympanites— while  tlie  eruption  may  either  be  entirely  wanting  or  less 
copious  than  in  older  subjects.  Intestinal  liemorrluige  is  rare  and  per- 
foration almost  never  occurs.     The  mortality  is  not  over  1  per  cent. 

(7)  Typhoid  Tever  in  the  Aged.— The  course  of  the  affection  presents 
no  regular  type.  The  temperature  is  not  as  high  as  usual,  hut  there  is 
marked  adynamia  and  serious  datiger  from  certain  complications,  such 
as  pneumonia,  nephritis,  coma,  and  the  like. 

The  diagnosis  is  difficult,  owing  to  the  prominence  of  the  nervous 
and  pulmonary  symptoms  on  the  one  hand,  and  tlie  frequent  absence  of 
the  more  characteristic  symjitoms  of  typhoid  on  the  other  (rash,  enlarge* 
ment  of  the  spleen,  and  peculiar  temperature-curve). 

Diagnosis. — -Unless  all  the  chief  eliaracteristic  features  be  pres- 
ent with  a  clear  history,  it  is  a  golden  rule  not  to  make  a  positive  diag- 
nosis, Obviously,  then,  the  physician  at  the  first  visit,  often  about  the 
close  of  the  linst  week,  cannot,  in  many  cases,  diagnosticate  typhoid 
with  absolute  certainty.  If  the  case  have  been  a  typical  one,  the  history 
of  the  gradual  development  of  the  disease,  marked  by  such  symptoms 
as  languor,  anorexia,  headache,  dulness,  slight  chills,  increasing  fever, 
and  sometimes  nose-blec*!,  will  be  obtained,  ami  justify  a  strong  sus- 
picion of  typhoid.  When,  in  addition,  diarrhea  and  the  olijeetive  symp- 
toms, splenic  enlargement,  tympanites,  gurgling,  with  tenderness  in  the 
ileo-cecal  region,  are  present,  the  diagnosis  i)f  tvfdioid  is  made  highly 
probable.  After  the  lapse  of  a  few  days— the  beginning  of  the  second 
week — ^the  roseate  spots  and  sero-reaction  (the  latter  sometimes  earlier, 
vide  infra)  usually  appear,  and  then  fill  doubt  is  removed.  The  typhoid 
bacilli  can  sometinu^s  be  cultivated  frotu  the  rose-spots  several  days 
before  the  Widal  reaction  is  obtainable  j  Hichardson).  In  atypical  cases 
a  positive  opinion  must  often  be  withheld  till  an  ad\^anced  stage  is 
reached.  In  such  instances  the  occurrence  of  intestinal  hemorrhage  or 
a  characteristic  decline  by  lysis  is  helpful.  To  show  a  causal  relation 
between  an  obscure  case  and  one  that  is  clearly  typhoid  leaves  little  to 
be  desired.  The  diagnosis  should  include  the  particular  stage  of  the 
disease. 

Briefly,  the  most  trustwoithy  diagnostic  features  are  the  gradual  on- 
set, peculiar  temperature-curve  (made  up  of  the  ''  step-ladder  '*  stage  of 
development,  the  continued  type  of  the  fastigium,  and  the  decline  by 
lysis),  enlarged  spleen,  the  rose-colored  spots,  and  the  sero-reaction. 
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Serum-diagnosis. — Investigations  by  PfeifiFer  upon  the  specific  bac- 
tericidal substances  developed  in  the  blood  of  animals  immunized  by 
injection  of  typhoid  bacilli  have  furnished  a  reliable  means  of  diagnosis 
of  this  disease  from  blood-serum.  It  remained,  however,  for  Widal  and 
others  to  show  that  if  to  a  drop  of  blood-serum,  or  to  a  drop  of  water 
containing  a  solution  of  dried  blood  from  a  typhoid  patient,  a  moderate 
number  of  typhoid  bacilli  were  added,  a  specific  reaction  occurred. 

Johnston  of  Montreal  has  simplified  the  technic :  The  blood  is  ob- 
tained upon  a  clean  glass  slide  from  a  needle-prick  of  the  ear  or  finger 
of  the  suspected  case.  It  is  allowed  to  dry,  and  is  then  carried  to  the 
laboratory.  A  loop  of  bouillon-culture  of  genuine  typhoid  bacilli  is 
placed  upon  a  clean  cover-glass,  and  to  this  is  added  a  large  loopful  of 
a  watery  solution  of  the  dried  blood-specimen.  The  cover-glass  is  in- 
verted over  the  concavity  of  a  hollow  slide  and  sealed  at  the  edges  with 
melted  vaselin.  Under  the  microscope,  with  a  high-power  dry  lens  or 
with  a  one-twelfth  oil-immersion  lens,  a  rapid  clumping  of  the  bacilli  in  the 
hanging  drop  can  be  observed,^  and  their  motions  cease  almost  instantly. 

It  is  of  paramount  importance  that  the  technic  be  perfect.  Again, 
Widal  himself  observes  that  this  reaction  is  not  limited  to  the  bacillus 
typhosus — "  That  it  can  occur,  but  in  different  degrees,  with  related 
species."  The  balance  of  testimony  goes  to  prove  that  the  reaction  is 
one  of  infection,  and  not  of  immunity. 

Diagnostic  Value, — A  review  of  all  preceding  work  in  the  Widal 
reaction  reveals  the  broad  fact  that  there  is  a  general  consensus  of 
opinion  as  to  its  great  clinical  value.  The  large  statistics  of  Kneass 
and  Stengel,  based  on  2283  cases,  and  published  in  the  Americaii  Year- 
Book  of  Medicine  and  Surgery  for  1898,  coupled  with  more  recent 
available  figures,  show  the  presence  of  the  reaction  in  95.2  per  cent.,  and 
no  reaction  in  non-typhoid  cases  in  98  per  cent.  Widal,  however, 
obtained  universally  positive  reactions  in  162  cases  of  typhoid  fever. 
Cabot  and  Lowell^  found  the  results  to  be  negative  in  204  cases  of 
disease  other  than  typhoid.  Whilst  somewhat  contradictory  results  are 
occasionally  recorded  in  the  literature,  accurate  technique  and  the 
observance  of  coincident  cessation  of  motion  and  clumping  in  the  cult- 
ures place  the  diagnosis  of  typhoid  fever  beyond  question. 

Of  230  cases  examined,  219  gave  a  positive  result  (Anders  and 
McFarland).'  In  128  of  these  cases  this  result  was  obtained  prior  to 
the  appearance  of  the  rose  spots,  or  before  the  eighth  day ;  in  36  cases 
the  first  reaction  occurred  during  the  second  week ;  in  45,  between  the 
seventeenth  and  twenty-first  days  of  the  disease ;  in  8,  not  until  the 
twenty-fifth  day,  and  in  2  cases  as  late  as  the  twenty-eighth  day. 

Interfering  Conditions, — In  the  first  place,  a  previous  attack  of 
tvphoid  fever  may  produce  a  reaction  that  may  lead  the  careless  observer 
into  error.  In  39  cases  of  pure  typhoid  tested  at  periods  of  from  one 
to  eighteen  months  after  defervescence,  13  reacted  positively  (Cabot  and 
Lowell).  It  may  be  possible  for  the  scene  to  be  dominated  by  some 
other  morbid  process  (tuberculosis,  etc.)  when  typhoid  fever  is  present. 
Again,  exceptional  cases  occur  with  a  characteristic  symptom-complex 

'  Medical  Ntncs,  Nov.  14,  1896. 

*  Boston  Med,  and  Surg.  Jour,,  Feb.  18,  1899. 

*  PhUada.  Med,  Joum,,  April  8,  1899. 
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and  course,  yet  give  no  re:i€tion  thmughoiiL  Brill  has  reported  17 
cases  of  this  sort;  in  suuli  cases,  however,  the  exarninatious  must  be 
repeatetl  until  after  convalescence  is  completed,  since  the  appearance  of 
the  reaction  may  be  greatly  retarded.  A.  C,  Abbott^  reports  that,  accord- 
ing to  the  records  of  Wiilal  reactions  carried  out  in  4154  cases  in  the  city 
laboratories  of  rhihidelphia,  the  error  does  nut  exceed  2.8  per  cent. 

The  case^  that  begin  with  the  well-defined  loeal  infiamniatory  lesions 
previously  referred  to  ( tonsil lo-typhoid*  pneumo-lyphoid,  plenro-typhoid, 
nephro-typhoid)  cannot  be  recognized  at  the  outset.  The  same  local 
inllammatory  conditions  may,  independently  of  typhoid  fever,  be  com- 
bined with  a  genuine  typhoid  state.  In  all  instances  of  typhoid  fever 
ill  which,  at  the  time  of  onset,  localization  occurs  the  degree  of  fever 
and  prostration  are  apt  to  be  out  of  proportion  to  the  local  symptoms, 
and  the  former  are  apt  to  continue  after  the  subsidence  of  the  latter.  A 
careful  observation  of  the  symptoms  after  the  first  week  will  usually 
detect  undoubted  symptoms  of  typhoid,  I  have  found  that  the  Widal 
test  decides  some  of  these  cases. 

The  bacilli  may  be  obtained  in  quantities  from  the  stools  in  50  per 
cent,  of  the  ca,Hes, 

Difl'erential  Diagnosis.— (1)  Typhus  fever  is  to  be  differentiated  by  its 
ap}R*arance  as  an  epidemic,  by  its  sudden  onset,  by  the  deeper  stupor^ 
the  besotted  expression  of  the  features,  the  injected  conjunctivEC,  the 
contracted  pupils,  the  appearance  on  the  fourth  day  of  macuhe  which 
are  transformed  into  petechije;  by  the  shorter  course,  the  abrupt  termi- 
nation  by  crisis,  and  the  absence  of  the  Widal  reaction, 

(2)  Acute  miliary  tuberculosis  has  been,  and  still  is,  frerpiently  mis- 
taken for  ty|dioid  fever.  The  former  is  to  be  diflcrentiated  from  the 
latter  by  the  greater  frequency  of  the  pulse  and  respirations,  the  prom- 
inence of  the  cough,  and  in  some  instances  by  the  bloody  expectoration ; 
by  the  pronounced  cyanosis,  the  presence  (sometimes)  of  choroidal  tu- 
bercles, and  the  existence  (constantly)  of  leukocytosis,  which  does  not 
occur  in  typhoid,  Bhod'examuiatimw  have  occasionally  shown  the 
presence  of  the  tubercle  bacillus.  There  is  an  absence  of  the  peculiar 
temperature-curve,  of  the  characteristic  lenticular  spots  and  the  Widal 
reaction,  an<l  abdominal  symptoms  of  typhoid, 

(3)  Malarial  fever  may  assume  the  continued  form  of  fever,  and  there 
are  typhoitis  tlmt  affect  both  remittent  and  intermittent  malarial  fevers. 
The  latter  can  l>e  differentiated  by  the  therapeutic  test  and  the  detection 
of  Lavcran's  hcmatozoa  in  the  blood. 

Should  tifpho-mnJnrial  fever  be  suspected,  and  should  the  typhoid 
symptoms  be  unequivocal,  the  finding  of  the  malarial  organism  will  dif- 
ferentiate the  hybrid  from  pure  ty|>hoid. 

(4)  Relapsing  fever  is  distinguished  by  its  abrupt  onset  with  rigor, 
high  fever,  \r%m  in  the  epigastrium;  by  its  brief  duration,  termination 
by  crisis,  and  the  occurrence  of  a  relapse  at  the  end  of  a  week  ;  by  the 
absence  of  the  characteristic  eruption  and  sero-reaction  ;  by  tlie  fever- 
curve;  and  by  the  nervous  symptoms  of  typhoid.  The  finding  of  the 
spirilla,  however,  reliably  discriminates  rehipsing  fever. 

(r>)  Maningitis. — In  striking  contrast  with  the  specific  typhoid  symp- 
toms meningitis  exhibits  marked  hyperesthesia,  intolerance  of  light  and 
sound,   exaggerated  reflexes,   and  often   muscular  rigidity  before  the 
'  Philuda.  Med.  Journ.,  February  25,  1809, 
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ntge  of  effusion ;  also  restlessness,  peevishness  (onlike  the  fliilness  ob- 
served in  typhoid  patients),  vomitiDg,  and  constipation  (lude  Acute 
Miliary  Tuberculosis).  The  temperature  maintiiins  a  lower  level  on  the 
average,  and  is  more  irregular  in  type  than  in  typhoid;  the  pulse  is 
more  irregulan  and  the  nervous  symptoms  assume  greater  prominence 
in  the  earlier  stages,  particularly  headache  and  delirium,  i)ji  the  other 
hand,  true  typhoid  symptoms  are  wanting  in  meningitis, 

(6)  TubercidouB  meningitis  gives  a  characteristic  previous  or  family 
history,  occurs  in  young  sul>jeets,  and  the  tendon  and  cutaneous  reflexes 
exhibit  wide  variations  as  to  intensity,  within  hrief  periods  and  through- 
out the  whole  attack.  An  examination  with  the  ophthalmoscope  may 
reveal  choroidal  tubercles.  There  is  a  leukocytosis  and  the  Widal 
reaction  is  missing. 

(7)  Catarrhal  enteritiB  in  children,  with  prominent  abdominal  symp- 
toms, may  simulate  typhoid  fever  very  closely.  In  the  former  the 
symptoms  are  all  gastro-intestinal,  save  perbaj)s  the  occurrence  of  slight 
febrile  disturbance  and  certain  nervous  phenomena,  while  typhoid  fever 
manifests  a  wider  range  of  symptoms  (ponie  of  which  are  peculiarly  its 
own — notably  the  greater  prostration,  marked  fever,  enlargement  of  the 
spleen,  the  sero-reaction,  and  the  characteristic  eruption).  In  young 
children  the  last-named  syniptoin  may  be  either  w^ anting  or  atypical,  in 
which  case  the  existence  of  enlargement  of  the  spleen  coupled  with 
other  phenomena,  particularly  the  VVidal  reaction,  will  suffice, 

(8)  Salpingitis  on  the  right  side  may  resemble  typhoid.  In  the  former 
there  is  usually  a  clear  history  either  of  antecedent  vaginitis  or  of  an 
abortion,  and  there  exist  special  evidences  of  local  peritonitis,  with 
which  may  he  associated  the  typhoid  ^tate,  but  not  the  classic  features 
of  typhoid  fever.  A  digital  examination  per  vat/itittm^  however,  is 
necessary  to  certitude  of  diagnosis  in  saljungitis. 

The  diagnosis  between  typhoid  fever  and  typhoid  pneumonia,  and 
appendicitis  will  be  considered  hereafter. 

Prognosis. — As  in  all  other  acute  infecti<ms  diseases,  so  m  typhoid^ 
the  pro^rnosis  ilepends  upon  three  main  consitlerations  : 

(1)  The  severity  of  the  type  of  the  infection,  which  is  indicated  in 
great  measure,  tbotigh  not  solely,  by  the  degree  of  fever.  A  tetnpera- 
ture  of  10ti°  F.  (41,1°  C.)  is  a  serious  symptom,  and,  if  maintained  at 
this  point  for  a  few  days,  an  almost  certainly  mortal  one,  I  have  not 
»een  a  ainjsle  instance  in  which  the  temperature  has  touched  106"^  F. 
(41.1*^  C.)  for  two  or  three  successive  days  that  has  recovered.  If  the 
temperature  mounts  to  and  keeps  at  105"^  F.  {4*15°  C.)  for  a  longer 
period  than  three  or  four  days,  tlie  prognosis  slioubl  be  made  with  due 
reserve.  Temperatures  above  l<lt]^  F,  (41.1°  C.)  I  would  regard  as 
offering  no  hope  of  recovery.  When  the  fasti gi urn  is  prolonged,  even 
though  the  fever  be  not  exceptional,  the  prognosis  is  usually  grave ; 
while,  on  the  other  band,  marked  nocturnal  remissions  are  of  favorable 
omen.  A  sudden,  deep  fall,  however,  implies  danger  (intestinal  hemor- 
rhage, collapse). 

The  researches  of  Isaac  Ott  have  taught  us  not  only  that  fever  is  due 
to  an  agent  from  within  or  without,  which  tieranges  the  harmony  of  the 
tbcrmotaxic,  tbermogenetic,  and  thermolytie  apparatuses,  increasing 
primarily  tissue-metabolism,  but  also,  that  while  high  temperature  is  an 
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indication  of  danger  in  specific  fevers,  it  is  not  always  the  cause  of  it. 
He  regards  high  temperature  as  being  only  a  part  of  an  infectious  proc- 
ess, and  points  out  that  the  therraotaxic  centers  of  the  cortex  may  be  so 
disordered  as  to  alter  the  harmony  between  the  heat-production  and  heat- 
dissipation.  Under  these  circumstances  a  specific  fever  of  severe  form 
may  be  associated  with  a  slight  elevation  of  temperature. 

The  power  of  resistance  to  the  influence  of  a  greatly  elevated  tem- 
perature is  quite  reliably  indicated  by  the  condition  of  the  heart.  So 
long  as  the  pulse  is  regular  and  its  rate  does  not  exceed  110  or  120 
beats  per  minute,  the  outlook  is  favorable.  When,  however,  the  pulse 
maintains  an  average  rate  of  130  or  more — a  condition  with  which  there 
is  usually  associated  some  degree  of  cyanosis,  pulmonary  congestion,  and 
edema — the  outcome  is  to  be  regarded  as  doubtful.  Collapse  is  apt  to 
follow  the  occurrence  of  sudden  complications  (perforation,  hemorrhage)> 
but  it  may  also  arise  independently  of  such  a  cause.    It  is  ominous. 

Serious  types  are  also  shown  by  the  occurrence  of  certain  nervous 
symptoms,  that  may  assume  unusual  gravity.  This  is  particularly  true 
of  delirium,  stupor,  and  the  symptoms  of  motor  irritation. 

(2)  Circumstances  of  the  IPatient. — Certain  individual  peculiarities 
render  the  prognosis  highly  unfavorable.  It  is  bad  in  very  fat  persons. 
In  such  cases  there  is  a  great  and  constant  danger  of  sudden  collapse, 
and  this  fact  also  holds  to  a  less  degree  with  reference  to  those  persons 
who  are  subjects  of  certain  chronic  diseases  (Bright's  disease,  heart-dis- 
ease, gout,  emphysema). 

Age  is  an  influential  modifying  factor.  After  puberty  the  gravity  of 
the  disease  increases  with  increasing  years.  Indeed,  it  may  be  said  that, 
as  a  rule,  typhoid  has  an  unfavorable  prognosis  in  persons  past  forty 
years,  and  chiefly  for  the  reason  that  at  this  time  of  life  there  are  dan- 
gers from  an  addeil  liability  to  pulmonary  complications  and  failure  of 
cardiac  reserve.  In  children  (ride  Clinical  Varieties)  the  tendency  to 
hemorrhage  and  peritonitis  is  reduced  to  a  minimum,  while  the  disease 
shows  little  tendency  to  assume  a  grave  type.  Hence  childhood  is  the 
most  favorable  period. 

The  pneiperal  state  renders  a  typhoid  patient  liable  to  many  acci- 
dents and  peculiar  complications,  and  it  seems  that  independently  of 
pregnancy  the  disease  is  more  fatal  among  females  than  males.  Chronic 
alcoholism  is  apt  to  be  complicate*!  with  delirium  tremens,  often  pre- 
ceded by  pneutnonia,  and  to  the  latter  disease  the  patient  is  very  prone, 
perhaps  to  an  eijual  extent  with  heart-degeneration  and  exhaustion. 

Snyinmrnent  affects  the  prognosis,  poor  sanitary  arrangements  and 
poor  attention  greatly  diminishing,  and  the  op|M>sito  oi>nditions  greatly 
augmenting,  the  chances  for  rtH*overy.  Improved  uiotliods  of  treatment 
in  recent  years  have  also  effected  a  dtvidod  lowering  of  the  death-rate. 
Here  it  may  be  said  that  the  avenige  mortality  of  typhoid  is  from  8  to 
10  per  cent.,  as  against  ir>  to  20  per  cent,  formerly.  It  must  ever  be 
remembered,  however,  that  epidemics  differ  widely  as  to  their  mortality 
list — a  fact  which  makes  a  prtvise  statement  regarding  the  tjuestion  an 
impossibility. 

(3)  The'thini  and  last  consitlemtion  is  the  presence  or  absence  of 
dangerous  oomplicatioiis  and  aeddenta.  These  have  all  been  enumerated 
and  their  prognostic  significance   stated  (supnt).     Merely  to  reiterate 
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some  of  those  that  lend  fresh  peril  to  the  typhoid  patient,  arranging 
them  with  some  regard  for  the  order  of  their  relative  gravity,  may  prove 
helpful  to  the  student.  They  are — perforation  with  diffuse  peritonitis, 
intestinal  hemorrhage,  lobar  pneumonia,  lobular  pneumonia,  sudden  col- 
lapse (due  to  cardiac  weakness),  excessive  tympanites  (often  with  marked 
diarrhea),  and  hypostatic  congestion  of  the  lungs. 

Relapses  op  Typhoid  Fever. 

A  relapse  is  a  repetition  of  all  the  characteristics  of  typhoid  after 
the  latter  has  run  its  course.  As  a  rule,  the  return  occurs  from  one 
week  to  ten  days  after  the  beginning  of  convalescence,  though  it  may 
be  either  earlier  or  later ;  and  occasionally  a  relapse  develops  before  the 
temperature  has  become  normal.  This  is  termed  an  intercurrent  relapse. 
The  cause  of  relapses  is  a  reinvasion  of  the  blood  by  the  typhoid  bacilli 
or  their  secretions;  but  whether  this  is  attributable  to  a  reinfection  from 
without  or  from  within  (most  probably  the  latter)  cannot  be  definitely 
stated.  The  pathologic  lesions  differ  in  no  essential  way  from  those  de- 
scribed as  belonging  to  the  primary  attack,  but  the  stages  through  which 
thev  pass  are  not  quite  so  long. 

In  the  interval  between  the  primary  attack  and  the  relapse  there  may 
be  present  suspicious  features,  such  as  a  slight  enlargement  of  the  spleen, 
a  trivial  evening  rise  of  temperature,  an  unnatural  apathy  or  dulness, 
and  a  more  profound  prostration  than  is -usual.  In  the  majority  of  in- 
stances, however,  there  are  no  premonitory  symptoms.  The  onset  is 
rather  more  sudden,  and  rigors  are  more  common,  than  in  primary 
typhoid.  The  temperature,  however,  rises  in  the  characteristic  "  step- 
ladder*' fiishion,  reaching  the  fastiginm  in  two  or  three  days,  and  the 
same  relative  abridgment  of  the  fastigium  and  defervescence  is  observed. 
It  follows  that  a  relapse  has  a  shorter  duration  than  a  primary  attack, 
and,  indeed,  it  rarely  exceeds  two  or  three  weeks.  The  temperature 
may,  however,  touch  a  higher  limit  in  the  relapse  than  in  the  primary 
attack  ;  but,  with  rare  exceptions,  when  the  primary  typhoid  is  of  aver- 
age or  even  greater  than  average  severity,  the  temperature  in  the  relapse 
does  not  reach  an  equal  height.  The  characteristic  rash  appears  earlier 
— from  the  second  to  the  fourth  day — and  is  somewhat  darker  and 
coarser  than  that  of  the  first  attack.  The  spleen  swells  rapidly.  The 
intercurrent  relapse  sets  in  while  the  temperature  is  declining ;  the  fever 
again  rises,  and  may  become  higher  than  in  the  primary  attack. 

IHag^OSis. — Upon  the  points  that  are  distinctive  of  a  primary  attack 
of  typhoid  fever  rests  the  important  diagnosis  between  a  relapse  and  a 
recrudescence  {spurious  relapse).  Tlie  latter  is  usually  attributable  either 
to  errors  in  diet,  to  undue  muscular  exertion,  or  to  great  mental  excite- 
ment; and,  whilst  it  occurs  during  convalescence,  it  seldom  lasts  longer 
than  one,  two,  or  three  days,  and  is  not  characterized  by  the  diagnostic 
symptom-group  of  a  relapse  (peculiar  temperature-curve,  enlarged  spleen, 
and  specific  eruption). 

The  prognosis  of  relapses  depends  very  much  upon  the  severity 
of  the  primary  attack,  those  following  severe  attacks  being  relatively 
milder  than  those  that  follow  the  rudimentary,  primary  attacks. 

The   frequency  of  relapses   differs   widely  in    different   epidemics. 
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Hence  the  fact  that  the  percentage  of  relapses  as  estimated  by  differ- 
ent authors  ranges  from  3  to  15  per  cent,  need  excite  no  surprise.  The 
relapse  may  repeat  itself  once,  twice,  or  even  thrice,  and  two  relapses 
occur  in  about  1  per  cent,  of  the  cases.  In  a  case  which  I  *  reported 
three  successive  and  typical  relapses  occurred.  The  pale  line  or  ridge 
which  was  mentioned  {vide  Clinical  History)  as  noticeable  in  the  nans 
after  typhoid  occurs  similarly  after  each  relapse,  and  in  the  afore-men- 
tioned case  of  my  own  four  distinct  whitish,  transverse  ridges  were 
noted.     Da  Costa  has  recorded  five  relapses  in  two  cases. 

Recurrences. — The  term  recurrence  should  be  applied  only  to 
those  instances  in  which  successive  attacks  are  separated  by  longer  or 
shorter  intervals  after  complete  recovery  from  a  previous  or  the  primary 
attack.  Typhoid  fever  usually  bestows  complete  and  lasting  immunity 
against  subsequent  attacks,  but  this  is  not  an  invariable  rule.  Eichhorst 
has  studied  600  cases,  and  found  that  in  28  of  the  number  (4.7  per  cent.) 
a  second  attack  occurred.  I  have  seen  two  typical  attacks  of  typhoia 
fever  in  two  different  persons,  the  intervals  between  the  cases  having 
been  five  and  eight  years  respectively.  Very  rarely  three  separate 
attacks  have  occurred  in  the  same  person,  and  a  second  is  usually  milder 
than  the  first  attack. 

Treatment. — (a)  Prophylaxis. — Modern  hygienic  resources  happily 
enable  us  to  minimize  the  number  of  occurrences  of  typhoid,  and 
reports  of  the  typhoid  cases  in  a  city  may  be  taken  as  a  safe  indicator 
of  its  sanitary  status.  On  the  same  principle  it  has  been  found  that 
whatever  tends  to  better  the  sanitary  arrangements  of  a  city  diminishes 
to  a  corresponding  extent  the  prevalence  of  the  disease,  particularly  im- 
provements affecting  the  water-supply  and  drainage. 

The  best  means  that  can  be  employed  during  the  attack,  with  a  view 
to  limiting  the  spread  of  typhoid,  is  disinfection,  and  the  following  brief 
description  comprises  its  essential  points  as  applied  to  this  disease : 

Dii^nfection  in  typhoid  may  conveniently  be  divided  into  (a)  that  of 
the  excreta  (stools,  urine,  vomitus,  and  sputum) ;  (b)  of  the  bed  and 
its  coverings ;  (e)  of  the  patient  and  the  sick-room.  While  all  of  these 
subdivisions  are  of  the  greatest  importance  in  the  treatment  of  a  case, 
the  disinfection  of  the  excreta  (a)  is  perhaps  most  frequently  overlooked 
or  most  carelessly  performed,  and  hence  the  importance  of  the  state- 
ment that  all  stools  and  urine  voided  by  the  patient,  as  well  as  all 
vomitus  and  sputa,  should  invariably  be  treated  in  the  following  man- 
ner: The  excreta  should  be  received  in  a  vessel  that  can  be  thoroughly 
disinfected  inside  and  out  with  any  one  of  several  standard  solutions, 
of  which  that  of  chlorinated  lime  is  the  most  effective  and  satisfactory. 
Bichlorid  of  mercury  (1 :  500)  also  may  be  used,  but,  as  it  recjuires  a 
much  longer  time  and  forms  an  insoluble  compound  with  the  albumins 
in  the  feces  and  sputa,  it  is  inferior  to  the  solution  of  chlorid  of  lime, 
which  is  now  very  generally  used  in  a  strength  of  six  ounces  per  gallon 
of  water.     A  5  per  cent,  solution  of  carbolic  acid  is  also  employea. 

It  is  my  custom  to  order  that  one  pint  of  the  chlorinated  lime  solu- 
tion be  placed  in  the  bed-pan  (or  other  appropriate  receptacle)  before 
the  discharges  are  received  therein,  and  from  one  to  two  pints  after. 
The  whole  is  thoroughly  mixed  by  stirring  and  shaking,  care  being 
*  Med,  and  Surg.  Reporter^  vol.  xlvii.  p.  66. 
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taken  that  all  solid  masses  are  broken  up.  The  vessel  is  then  allowed 
to  stand  for  three  hours  before  it  is  emptied  into  the  water-closet.  If 
the  mercuric-chlorid  solution  be  employed,  at  least  six  hours  must  be 
allowed  for  thorough  action  upon  the  excreta.  The  urine  must  be 
treated  in  the  same  conscientious  manner  as  the  feces. 

Owyn  ^  has  given  the  results  of  most  recent  investigations  into  the 
question  of  typhoid  bacilli  in  the  urines  of  typhoid-fever  patients :  They 
are  present  in  from  20  per  cent,  to  30  per  cent,  of  the  cases,  and  may 
be  exceedingly  numerous.  The  organisms  may  persist  for  months  or 
years.  For  the  disinfection  of  the  urine  in  the  bladder,  urotropin  is 
serviceable  when  administered  by  the  mouth.  As  an  irrigation,  Gwyn 
recommends  mercuric-chlorid  solutions  (1  :  100,000  to  1  :  60,000). 

(6)  It  should  be  an  invariable  rule  to  change  the  bed-  and  body-linen 
daily,  and  as  often  as  soiled.  The  mattress  should  be  protected  by  a 
rubber  cover,  and  this,  together  with  the  soiled  linen  and  blankets, 
should  be  received  in  a  sheet  that  has  previously  been  dipped  in  a  5  per 
cent,  solution  of  carbolic  acid.  The  rubber  sheets  are  to  be  washed 
with  the  carbolic-acid  solution,  but  all  other  bed-clothes  must  be  boiled 
for  half  an  hour.  When  the  patient  leaves  the  sick-room  the  mattresses 
are  to  be  fumigated  and  aired  daily  for  a  week,  and  the  rubber  covers 
and  bedsteads  washed  with  a  solution  of  mercuric  chlorid  (1 :  1000). 

{e)  After  every  stool  the  patient  should  be  cleansed  with  a  compress 
of  cloth  or  cotton  wet  with  a  solution  of  mercuric  chlorid  (1  :  2000)  or 
of  carbolic  acid  (1  :  40).  The  bed-pan  and  hopper  are  to  be  similarly 
treated,  and  the  cloths  used  are  to  be  immediately  burned.  Fitz 
recommends  that  the  feeding  utensils  be  cleansed  in  boiling  water  imme- 
diately after  using.  It  is  of  advantage  to  devote  adjoining  rooms  to  the 
use  of  the  patient,  in  order  that  the  windows  may  be  opened  in  the  one 
not  occupied  by  him,  and  the  other  ventilated  through  it. 

Since  it  is  well  known  that  many  epidemics  are  directly  traceable  to 
the  drinking-supply  of  water  and  milk,  it  is  necessary  that  all  water 
and  milk  used  by  the  patient  and  other  members  of  the  household  be 
boiled  for  half  an  hour  before  being  ingested ;  and  if  an  epidemic  be 
prevailing,  the  community  at  large  should  join  in  this  precaution. 

The  municipal  authorities  possess  in  thorough  filtration  a  power  that 
might  and  should  be  used  to  advantage,  as  has  been  well  shown  by  the 
improvement  effected  in  certain  water-supply  and  sewer  systems — e.  g, 
in  Vienna,  where  by  purification  of  the  water-supply  the  death-rate  in 
typhoid  fever  was  reduced  from  12.5  per  10,000  to  1.1  per  10,000. 

Isolation  of  Patients. — I  am  of  the  firm  belief  that  it  is  advisable  to 
isolate  typhoid  cases  as  far  as  possible — e,  g.  in  hospitals,  to  keep  them 
in  special  wards ;  in  private  families,  in  special  apartments,  into  which 
none  but  the  attending  physician  and  the  nurse  should  enter.  There  is 
incontestable  proof  that  typhoid  fever  is  feebly  contagious.^ 

Prophylactic  Inoculations. — Encouraging  results  have  also  followed 
the  preventive  inoculation  of  healthy  persons  with  typhoid  virus,  and 
Pfeiffer  believes  that  this  mode  of  prophylactic  treatment  promises  to 
render  great  service  in  future  epidemics.  A.  E.  Wright,  during  the 
siege  of  Ladysmith,  reports  10,529  men  not  inoculated.    Of  these,  1489 

»  PhOada.  Med.  Jmim.,  January  12,  1901. 

"  PkUadoL  Hotp.  Repwty  1891,  vol.  i.  p.  149,  by  the  writer. 
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developed  typhoid  fever,  with  329  deaths.  Of  1705  inoculated  men, 
35  developed  typhoid,  with  8  deaths.  Pfeiffer  has  also  had  consider- 
able success  in  inoculating  human  subjects  with  the  virus. 

(b)  Treatment  of  the  Auack. — (1)  The  general  conduct  of  the  case, 
including  skilful  nursing,  is  of  paramount  importance  to  the  typhoid 
patient.  He  should  be  put  to  bed  as  soon  as  the  indications  point  to 
this  disease,  and  kept  there  continuously  in  the  recumbent  posture  till 
the  end  of  the  attack.  The  sick-room  should  have  a  sunny  exposure  if 
possible ;  should  be  cool  and  well  ventilated,  though  free  from  strong 
currents ;  and  perfect  cleanliness  both  of  the  room  and  of  the  utensils 
employed  in  the  management  of  the  case  should  be  attempted.  The 
bed  should  be  provided  with  a  woven-wire  mattress,  upon  which  should 
be  placed  one  of  hair.  A  rubber  cloth  is  spread  beneath  the  sheet,  and 
the  latter  kept  smooth  in  order  to  lessen  the  danger  from  bed-sores.  A 
seriously  ill  patient  should  lie  on  an  air-cushion  or,  better  still,  a  water- 
bed,  and  to  avoid  bed-sores  he  should  be  instructed  to  turn  gently  to 
either  side  from  time  to  time.  His  back,  hips,  and  heels  should  be 
bathed  frequently  with  a  mixture  of  alum  and  salt  in  dilute  alcohol. 
The  use  of  the  bed-pan  and  urinal  is  an  absolute  necessity.  When  a 
good  nurse  cannot  be  had,  the  attending  physician  must  note  in  writing 
the  directions  regarding  the  disinfection  of  the  excreta,  bed-linen,  and 
utensils,  as  well  as  regarding  the  exhibition  of  the  food,  medicine,  etc. 
The  mouth  and  throat  should  be  kept  clean,  since  by  so  doing  we  obvi- 
ate unpleasant  and  even  dangerous  complications  (apthous  ulcer,  thrush, 
parotitis,  lobular  pneumonia,  etc.).  In  the  latter  the  nurse  or  attendant 
should  wash  the  mouth  and  tongue  several  times  daily  with  a  solution 
of  boric  acid  (3  per  cent.),  and  the  throat  may  be  sprayed  at  equal 
intervals  with  a  similar  solution.  A  frequent  moistening  of  the  tongue 
and  mouth,  and  particularly  the  lips,  with  glycerin  and  water  (equal 
parts)  gives  great  comfort  when  they  are  dry  and  parched. 

(2)  An  appropriate  liquid  diet  is  highly  serviceable,  and  the  best 
article  of  food  is  milk,  which  it  is  well  to  dilute  with  plain  water  (or 
lime-water),  since  aerated  waters  are  objectionable  in  that  they  some- 
times increase  the  meteorisra.  The  daily  quantity  should  not  be  less 
than  three  pints,  and  it  is  important  that  the  stools  be  examined,  since, 
if  the  milk  be  not  thoroughly  transformed,  curds  or  (on  microscopic  ex- 
amination) numerous  fat-globules  will  be  seen,  in  which  case  a  smaller 
amount  should  be  given.  If  curds  or  fat  are  still  seen,  the  milk 
should  be  peptonized.  Experience  teaches  that  milk  is  often  better 
taken  and  better  borne  when  a  little  brandy,  coffee,  or  tea  is  added  to 
it.  When  milk  cannot  be  taken  or  digested  in  sufficient  amount,  either 
whey,  sour  milk,  or  buttermilk  may  be  tried ;  and  if  these  be  distaste- 
fuU  we  may  replace  them  (wholly  or  in  part)  by  meat-juices  or  broths 
of  various  sorts,  together  with  one  of  the  standard  infant's  foods  made 
with  milk  or  water.  Albumin-water,  prepared  by  straining  egg-white 
through  a  cloth  and  adding  an  e([ual  part  of  water,  has  given  much 
satisfaction  in  my  hands.  It  may  be  made  pleasant  to  the  taste  by 
flavoring  with  vanilla  or  lemon,  and  with  meat-juice  and  broths  will 
often  support  a  patient  during  the  most  trying  period  of  the  attack. 
There  are  typhoid  subjects  who  cannot  (on  account  of  vomiting,  etc.) 
take  per  oram  sufficient  nourishment  to  support  life.     In  such  cases  we 
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may  substitute  or  supplement  the  usual  method  of  feeding  by  rectal 
alimentation,  when  from  3  to  4  ounces  (96.0-128.0)  of  peptonized  milk, 
\  ounce  (16.0)  of  meat-juice,  and  a  little  egg-white  may  be  combined, 
and  employed  at  intervals  of  four  hours.  In  the  case  referred  to  pre- 
viously, in  which  large  hemorrhages  occurred,  vomiting  was  a  distress- 
ing symptom,  and  the  patient  was  nourished  at  times  in  part,  and  then 
altogether,  by  nutrient  enemata.  The  latter  mode  of  feeding  in  this 
disease  may  be  the  means  of  saving  life.  In  early  convalescence  the 
patient  may  take  well-cooked  plain  rice,  entire  eggs  (diluted),  or  thin 
custards.  Solid  food  should  not  be  allowed  till  the  temperature  has 
been  at  the  normal  grade  for  one  week  at  least.  When  defervescence 
is  much  prolonged  and  the  patient  becomes  very  weak  or  presents  the 
fever  of  exhaustion,  the  administration  of  soft  food  (eggs,  finely  scraped 
meat)  is  often  followed  by  notable  improvement.  The  return  to  a  full, 
solid  diet  should  invariably  be  gradual. 

Pure  cold  water  is  an  excellent  drink  for  fever  patients,  and  it  should 
be  given  to  them  regularly ;  it  has  a  positive  value  as  a  diuretic  in  this 
and  all  other  infectious  diseases.  Coffee,  tea,  and  lemonade,  sweetened 
with  glycerin  or  saccharin,  are  admissible. 

(3)  Stimulants  are  useful  in  about  50  per  cent,  of  the  cases.  When  the 
heart  becomes  enfeebled,  owing  to  exhaustion,  alcohol  should  be  used  re- 
gardless of  the  temperature.  In  severe  types  whiskey  is  the  best  form ; 
in  milder  ones  some  good  wine,  such  as  port,  sherry,  or  madeira.  It  is 
well  to  begin  with  a  moderate  daily  quantity,  and  then  increase,  if 
necessary,  until  the  indication  is  fulfilled.  If  the  patient  so  desires,  we 
may  use  brandy  instead  of  whiskey,  and  it  is  usually  toward  the  close 
of  the  second  or  during  the  third  week  of  the  disease  that  the  indica- 
tions for  the  use  of  alcohol  arise.  It  is  not  only  the  best  spur  for  a 
flagging  heart,  but  is  of  equal  value  in  combating  unfavorable  nervous 
symptoms  due  to  the  typhoid  septicemia ;  and  the  time  for  commencing 
its  use  may  be  indicated  first  by  the  latter  symptoms  (e.  g,  delirium, 
coma,  tremor).  The  quantity  to  be  administered  must  be  regulated  by 
its  effects,  which  must  be  carefully  studied  in  every  instance,  since  it 
may  act  injuriously,  and  even  aggravate  the  symptoms,  though  this  is 
seldom  the  case.  Threatened  collapse  may  be  met  by  full  doses  of 
alcohol  (J  ounce  (16.0)  every  hour),  combined  with  strychnin  (gr.  ^ 
(0.004)  every  three  hours),  exhibited  subcutaneously  till  the  depression 
has  been  counteracted  Effective  doses  of  diffusible  stimulants,  as 
champagne,  are  useful  during  periods  of  sudden  circulatory  depression. 
Other  cardiac  stimulants  are  worthy  of  trial  for  their  favorable  supple- 
mentary action  (digitalis,  sulphuric  ether). 

(4)  Hydrotherapy. — There  is  at  the  present  day  general  agreement 
among  medical  authors  that  the  best  mode  of  treating  typhoid  fever  is 
by  means  of  the  cold  bathj  which  was  originally  introduced  by  Currie 
of  London  (more  than  a  century  ago),  and  reintroduced  and  success- 
fully practiced  by  Brand  of  Stettin.  There  are  obstacles  in  the  way  of 
carrying  out  hydrotherapy  in  private  families,  but  since  convenient  and 
inexpensive  portable  tubs  have  been  devised  by  Batt  and  Furbush  of 
Philadelphia,  Burr  of  Chicago,  and  others,  most  of  the  valid  objections 


to  the  method  have  been  reniovetl.  At  all  events^  the  benefits  offered 
to  the  patient  by  tbis  method  are  so  great  and  varied  that  it  becomes 
the  duty  of  every  phy&icion  who  treats  typhoid  fever  to  be  prepared  to 
employ  it.  The  beneficial  influences  of  the  baths  are  as  follows:  (1) 
They  ab.^orb  tlje  body-iieat  directly,  thtis  reducing  the  temperature  and 
overcoming  the  ill  effects  of  higb  \^evei\  thm  action  becoming  more 
marked  after  a  day  or  two  of  the  treatment ;  (2)  They  improve  the  ner- 
T0U9  symptoms,  also  render  the  mind  clear ;  they  diminish  mental  dul- 
ness,  atupor,  musieiilar  tremors,  and  twitehings,  and  induce  sleep ;  (3) 
They  strengthen  the  heart,  thus  obviating  the  danger  of  sudden  cir- 
culatory collapse  and  the  consequences  of  increasing  cardiac  weakness 
(hypo,static  congestion  of  the  lungs,  venous  thrombosis,  etc.);  (4)  They 
stimulate  the  respirations,  whereby  the  inspirations  are  deepened  and 
the  tendency  to  pulmonary  complications  greatlv  lessened,  especially 
severe  bronchitis,  lobular  pneumonia,  etc.;  (5)  The  renal  function  is 
invigorated,  and  as  a  result  the  elimination  of  ty photo x ins  by  the  kid- 
neys is  increased  (Roijue  and  Weil);  ((>)  On  account  of  the  cleaidineflS 
of  the  skin  which  they  ensure,  bt^^l-sores  rarely  occur  :  (7)  They  may 
shorten  the  stay  in  the  hospital  or  sick-room,  but  not  the  stay  in  bea, 
except,  perhaps^  in  the  lighter  types. 

Un(|uestionably,  the  good  effects  of  the  Brand  method  receive 
striking  confirmation  from  statistical  reports  which  have  been  pre- 
pared by  Brand  himself,  Jlirgensen,  and  others  abroad,  and  by  Bariich, 
Osier,  Wilson,  and  others  at  home.  According  to  the  w  armest  European 
advocates  of  the  metho<L  the  mortality  is  less  than  0,5  per  cent,  and  no 
deaths  occur  in  cases  that  come  under  treatment  before  the  fifth  day. 
The  resiilts  among  American  elinieians,  however,  have  been  less  flatter- 
ing, though  strikingly  uniform,  and  show  an  average  mortality  of  7.3 
per  cent.  <*f  102  crises  of  my  own  troated  by  rohl  and  by  graduated 
cohl  haths,  H  died — giving  u  death-rate  of  1.^  per  cent.  During  live 
years  4<KS  cases  have  l>een  treated  by  the  bath-method  in  the  Royal 
Victoria  Hospital,  Montreal,  with  a  mortality  of  4.4  per  cent. 

The  drtmls^  which  we  will  now  consider,  connected  with  the  adminis- 
tration of  this  plan  of  treatment  are  of  the  utmost  importance.  The 
tub  is  to  be  brought  to  the  bedside  of  the  patient,  and  in  hospital  prac- 
tice both  bed  ami  tob  should  be  screened  while  the  bath  is  in  progress. 
After  removing  the  night-dress  and  placing  a  large  napkin  around  the 
loins,  the  patient  should  be  lowered  into  the  batb  by  a  sheet  held  at 
each  corner  by  an  attendant  (and,  if  seriously  ill,  with  the  least  pos- 
sible distwrbance),  and  there  carefully  supported  and  held  while  in  the 
hath.  If  sleeping,  the  jjatient  niust  be  awakened  au<l  the  batb  de- 
layed for  ten  or  fifteen  minutes.  Young  subjects  and  adults  in  light 
cases  of  the  disease  may  be  handled  jjroperly  by  two  ]>crsons,  but  1  do 
not  approve  of  allowing  the  patient  to  step  from  the  bed  into  the  batb, 
however  light  the  case.  While  in  the  bath  the  skin-surfaee,  particu* 
larly  that  of  the  hiick  and  limbs,  is  constantly  rubbed  by  the  attendants, 
in  order  to  stimulate  tlie  peripheral  circulation  and  as  far  as  possible  to 
avert  chilliness  and  discomfort.  The  head  of  the  patient  rests  upon  a 
rubber  air-cushion.  At  first  he  should  be  ke]>t  in  ttie  bath  five  to 
eight  minutes;  later,  ten  or  fifteen  minutes,  according  to  the  severity 
of  the  case.     The  head  and  face  are  bathed  at  once  from  a  basin,  and  a 
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cold  compress  is  applied  to  the  forehead,  and,  if  prominent  nervoi 
symptoms  Ije  prei<ent,  often  aiii.soeijited  with  high  temperature,  water  at 
70°  F.  (21,1°  C\)  or  low^er  should  be  poured  from  an  elevation  of  about 
six  inches  upon  the  head  and  nape  of  the  neck  several  time.s  during  the 
bath.  The  ears  must  be  stopped  with  cotton  when  douching  is  practiced. 
If  while  in  the  water  the  patient  complains  bitterly  of  tbe  cold  or  is 
very  restless,  a  stimulant  may  be  administered — f^  (32.0)  of  whiskey, 
diluted^-fmd  if  this  fails  he  must  be  lifted  into  bed  and  further  stimu- 
lated. If  be  be  very  young,  highly  sensitive,  or  elderly,  it  is  best  to 
place  him  at  the  commencement  in  water  of  a  temperature  of  85° 
90°  F.  (29.4°-32.2°  C),  and  then  gradually  cool  it  down  to  80^ 
(26,6°  C\).  After  he  has  become  accustomed  to  the  bath  be  may  be 
immersed  in  water  at  the  temperature  of  80°  F.  (26.6^  C),  to  be  re- 
duced to  75°  F.  (23.8°  C/)  or  even  70°  R  (21.1°  C.),  below  wbicb  it  is 
unnecessary  to  go  save  in  the  rarest  instances.  This  is  the  (fraduaVi 
cooled  bath  of  Ziemssen.  In  the  rigid  Brand  method,  which  is  now*  g< 
erally  adopted,  and  which  I  employ  except  in  tbe  above-mention 
instances,  the  pittient  is  lifted  at  once  into  a  hadi  at  70°  F.  (21.1^  C-) 
and  kept  there  for  fifteen  minutes.  The  patient  is  to  be  removed  from  the 
bath  to  the  bed  (previously  protected  by  a  blanket  and  mackintosh), 
wiped  off  gently,  after  which  tbe  sheet,  blanket,  etc,  are  witb drawn  and 
he  is  covered  with  a  blanket.  If  now  reaction  be  retarded,  some  bot 
broth  or  about  an  ounce  of  whiskey  should  be  administered  and  active 
friction  applied  to  the  back  and  extremities. 

The  effect    of   the    bath   is  best  shown  by  the  rectal    temperature, 

which  is  taken  half  an  hour  after  the  conclusion  of  tbe  bath,  and  again 

a  half  hour  later  if  the  patient  be  not  asleep.      Csually  the  temperature 

fwill  be  found  to  be  two  or  three  degrees  lower  than  before  the  plunge 
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Fuj.  6.— iV.rtabk'  batli-tub  In  Uiii:. 


(see  Fig.  by  In  obstinate  and  severe  cases  the  fall  may  be  less  than 
one  degree,  in  which  case  it  is  advisable  either  to  prolong  the  bath  to 
twenty  minutes  or  to  reduce  still  furtber  the  temperature  of  the  water. 
Protracted  warm  baths  are  highly  recommended  by  Keisse  and  others 
when  cold  baths  are  badly  borne  or  are  unproductive  of  good  results. 
In  light  cases  the  cold  bath  should  be  repeated  every  six  or  eight 
hours;  in  severe  ones,  every  three  or  four  hours,  but  more  frequently 
"*ian  once  in  three  hours  is  not  advisable,  even  in  the  worst  cases. 
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Sufficient  water  to  immerse  the  [iatient  to  the  neck  (about  30  gallons — 
114  liters)  shouhl  be  used.  During  the  night  the  patient  should  be 
allowed  to  sleep  for  nix  or  eight  hours  if  he  can  do  so. 

A«  before  gtnted»  there  are  a  number  of  convenient  and  satisfactory 
j  tnb?4  in  tlie  market,  but  that  devised  by  Dr.  C.  L.  Furbush  of 

i  I   iphiu  possesses  certain  leading  advantages  (Figs.   6,  7).     The 

frftfoe  iJi  made  of  light  wood,  and  when  folded  is  4  inches  (10.156  em.)  in 


Fig.  ' 


at h  tub,  folrled. 


dopth,  14  inches  (35.546  em.)  in  width,  and  5  feet  10  inches  (1.778  m.) 
in  It'Dgth,  so  that  it  can  be  placed  in  a  closet  or  beneath  a  bed.  Less 
than  two  minutes  arc  required  to  prepare  the  bath,  which  the  patient 
[!r«*<"eives  while  lying  in  bed.  When  in  use  the  ends  are  fastened  by 
pin»  hung  on  small  chains,  and  these  hold  the  frame  in  a  fixed 

tion.     The  tub  proper  in  made  of  double-faced  j^lieeting,  reinforced 

fin  ibf  middle,  »k>  as  to  resist  the  greatest  amount  of  pressure.  The 
lides  of  the  sheet  have  a  casing  through  which  is  passed  a  wooden  rod 
tetl  4  inches  long  (1,320  meters),  and  outside  of  this  a  margin 
lil|  inches  (8.808  cm.)  is  left  for  the  brass  eyelets,  through  which 
a  rubber  cord  which  is  covered  with  woven  cotton.  This  cord^ 
fiiched  to  the  sheet,  i?*  held  to  the  frame  by  special  bnisa 
<;;  the  lower  sides  of  the  latter.  By  the  use  of  the  cord 
iod  woo*ien  rods  we  have  an  even  tension  on  both  sides,  combined 
ample  re^istJince  to  withstand  the  pressure  of  the  water.  An  ad- 
ible  head-rest  fits  into  the  end  of  the  frame.  The  wooden  rod  also 
■  ifU  to  ndl  up  the  sheet  *juickly  after  the  bath. 
I  of  the  sheet  a  l-ineh  rubln'r  tube  is  fitte<l  with  a 
rr,  and  by  nn-an?<  of  this  the  tub  ran  be  emptied  much  sooner  than 
Mifilion,  The  frame  is  ecnered  uilh  ivory-euaujel  paint,  an«l  can  be 
1  eftaily,  and  the  entire  weight  of  the  outfit  is  25  pounds  (11.33 

nil.  ». 

Brand  recommemls  that  the  baths  be  commenced  when  the  tempera- 
im  reaches  102.2^  F.  (31)*^  C).     The  height  of  the  tera- 
1  .  is  not  to  be  invariably  regarded  as  an  absolute  indi- 

] cation   for  ihe  employment  of  the  cohj    bath,  since   the  facts  must   be 
Ifecolleeted  that  the  essential  effect  is  a  stimulation  of  the  nerve-center* 
ivhirh  preside  over  the  organic  functions,  respiration,  circulation,  eti 
^lIor<K>fer,   cold    baths   exert    a   marked   preventive  effect  in   obviating 
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serious  symptoms  and  complications.  I  continue  the  baths  until  the 
evening  temperature  remains  below  101°  F.  (38.3°  C). 

The  contraindications  to  the  use  of  baths  are — (1)  Intestinal  hemor- 
rhage, which  is  in  itself  attended  with  danger  and  requires  absolute 
quiet  for  a  time  (four  days),  when  the  baths  may  be  resumed  if  there  is 
no  recurrence.  (2)  Peritonitis^  the  occurrence  of  which  always  excites 
suspicion  of  perforation.  Here,  again,  rest  and  all  that  the  term  im- 
plies must  be  procured.  (3)  Extreme  Cardiac  Weakness, — The  excite- 
ment in  the  necessary  handling  of  the  patient  connected  with  the  bath 
might  prove  fatal,  as  I  have  witnessed  in  one  instance.  This  condi- 
tion is  sometimes  met  with  in  cases  that  come  under  observation  at  a 
late  period,  and  have  not  been  brought  under  proper  treatment  from  the 
start,  or  in  cases  arising  in  aged  and  previously  enfeebled  subjects.  (4) 
Cases  that  have  progressed  to  an  advanced  stage  (the  third  week  of  tne 
disease)  should  not  be  immersed.  Dangerous  and  even  fatal  collapse 
has  been  observed  to  follow  cold  baths  under  these  circumstances. 

Substitutes  for  the  Cold  Bath. — The  prejudice  which  exists  against 
the  cold-bath  treatment — at  least  in  America — sometimes  proves  insur- 
mountable. Again,  there  are  many  physicians  who  do  not  avail  them- 
selves of  the  means  at  command  for  carrying  out  hydrotherapy.  In 
consequence  of  these  facts  substitutes  for  the  cold  and  the  gradually 
cooled  baths  are,  unfortunately,  quite  commonly  in  vogue.  Among 
them  cold  sponging  of  the  body  of  the  patient  is  often  resorted  to, 
though  it  secures  for  him  few  and  trivial  advantages  as  compared  with 
those  of  the  baths.  If  this  method  be  employed,  the  water  should  be 
of  the  temperature  of  the  air  of  the  room  or  ward.  The  limbs  should 
be  sponged  and  dried  in  succession,  and  then  the  trunk.  Whenever  the 
temperature  reaches  102.5°  F.  (39.1°  C.)  this  measure  is  to  be  insti- 
tuted, each  sponging  being  continued  until  the  desired  effect  has  been 
produced  (a  reduction  of  the  temperature  of  1^°  to  2°  F.  or  1°  C),  unless 
the  patient  gives  signs  of  uneasiness,  when  it  must  be  cut  short.  It 
may  be  repeated  as  often  as  required.  To  the  water  used  for  the  appli- 
cations equal  parts  of  vinegar  or  spirits  should  be  added.  The  efficacy 
of  the  cool  sponging  is  greatly  enhanced  by  the  simultaneous  applica- 
tion of  the  ice-cap,  either  constantly  or  during  alternate  hours. 

If  this  method  fails,  as  it  often  does  in  severe  types,  the  cold  pack 
may  form  a  satisfactory  substitute ;  and  I  have  found  it  of  great  use 
with  children,  in  whom  the  reaction  after  a  cold  bath  is  often  delayed 
or  imperfect.  The  patient  is  placed  upon  a  cot  previously  prepared  by 
spreading  over  it  a  blanket,  which  is  in  turn  covered  with  a  sheet  doubled 
and  wrung  out  of  water  of  the  re(|uired  temperature,  70°  to  80°  F. 
(21.1°-26.6°  C).     The  sheet  and  blanket  are  now  wrapped  about  the 

Eatient  evenly,  and  he  is  left  in  the  pack  for  a  period  varying  from  a 
alf  to  one  hour.  Free  diaphoresis  generally  ensues,  and  this  aids  in 
maintaining  the  fall  of  temperature.  The  effect,  in  most  instances,  is 
to  reduce  the  body-heat  two  degrees  or  more,  and  the  treatment  may  be 
repeated  at  intervals  of  three  or  four  hours  if  needful.  The  wet  sheet 
alone  may  surround  the  patient,  and  be  sprinkled  at  short  intervals  with 
a  watering-pot  containing  water  of  a  temperature  of  70°  F.  (21.1°  C). 
In  desperate  cases  in  which  cold  baths  are  for  adeijuate  reasons  out  of 
the  question  ice-water  enemata  may  be  tried.    If  carefully  administered, 
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they  accomplish  a  reduction  of  the  temperature  by  two  or  more  degrees. 
Leiter's  coils  may  be  applied  to  the  head,  chest,  or  abdomen. 

Guaiacol  has  been  used  for  its  potent  antipyretic  effect  by  H.  G. 
McCormick  and  others,  from  10  to  30  minims  (0.666-2.0)  being 
applied  to  the  skin  surface.  I  have  seen  its  use  followed  by  rigors, 
hyperpyrexia,  etc.,  but  McCormick  has  adopted  the  rule  of  using  suflS- 
cient  only  to  lower  the  temperature  to  100°  F.  (37.7°  C),  and  has  thus 
avoided  all  ill  effects. 

(5)  Internal  Antipyretics. — Internal  antipyretics  are  also  effectual 
agents  in  combating  immoderate  temperatures,  and  certain  of  them,  it 
must  be  confessed,  have  a  powerful  influence.  Moreover,  they  soothe 
and  moderate  the  nervous  symptoms  and  act  more  or  less  potently  as 
antiseptics.  But  even  the  most  reliable  of  this  group  of  medicaments 
(phenacetin,  acetanilid,  and  an ti pyrin)  are  open  to  the  serious  objection 
that  they  depress  cardiac  power. 

When  the  Brand  methoa  cannot  be  employed,  or,  as  rarely  happens, 
it  is  ineffective  and  there  is  present  a  high  fever  with  decided  nervous 
Bvmptoms,  internal  antipyretics  are  allowable  if  properly  administered. 
The  safest  among  them  is  phenacetin,  of  which  5  grains  (0.324)  may 
be  given  at  a  dose  (preferably  about  3  p.  M.),  and  repeated  after  four 
hours  should  the  first  dose  fail  of  the  desired  efiect.  Acetanilid  is  more 
effective  than  phenacetin,  but  is  not  quite  so  free  from  injurious  action 
as  the  latter.  It  may  be  prescribed  in  doses  of  2  to  4  grains  (0.129- 
0.259),  to  be  followed  by  a  second  dose  of  equal  size  in  four  hours  if 
necessary.    The  heart  is  always  to  be  guarded  by  the  use  of  stimulants. 

(6)  Intestinal  Antiseptics. — Unquestionably  these  neither  destroy  the 
bacilli  nor  counteract  the  ill  effects  of  their  toxins,  since  both  become 
active  after  they  pass  beyond  the  intestinal  mucosa;  but  they  are  indi- 
cated in  an  affection  in  which  extensive  intestinal  ulceration  and  moder- 
ate tympanites  are  usual  manifestations.  Some  of  the  toxic  substances 
occupying  the  intestines  in  this  disease  result  from  the  acquired  viru- 
lence of  usually  harmless  organisms,  and  the  amount  of  decomposable 
material  is  increased  owing  to  defective  hepatic  secretions.  The  bowel 
antiseptic  which  I  have  employed  quite  extensively,  and  with  uniformly 
good  results,  is  salol,  this  drug  being  broken  in  the  intestinal  canal  into 
carbolic  and  salicylic  acids,  and  being  capable  of  controlling  meteorism 
as  nothing  else  has  done  in  my  hands.  The  dose  is  2  to  3  grains 
(0.1296-0.1944)  every  three  hours,  preferably  administered  in  capsule. 
With  it  I  usually  combine  quinin  in  doses  of  1  to  2  grains  (0.0648- 
0.1296)  each.  Henry  speaks  strongly  in  favor  of  thymol.  Wilcox* 
urges  that  chlorin  is  capable  of  disinfecting  the  intestinal  tract.  Sys- 
tematic lavage  of  the  intestinal  tract  is  advisable  in  excessive  tym- 
panites. In  cases  in  which  pronounced  meteorism  occurs  the  use  of 
hydrochloric  acid  in  small  doses  after  each  feeding  is  serviceable,  since 
the  secretion  of  this  agent,  which  normally  inhibits  putrefactive  changes, 
is  lessened.^ 

Lactophenin  (cr.  vij-xv — 0.4636-0.9720  per  dose),  in  starch  capsules, 
up  to  1^  drams  (o.O)  daily,  according  to  the  indications,  is  highly  rec- 
ommended (Jaksch).  Carbolic  acid,  iodin,  and  other  antiseptic  agents 
have  their  advocates. 

»  Medical  Newf,  February  11,  1899. 

»8ee  I%erapeutic  GazeiU,  April  15,  1900,  by  the  writer. 
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Turpentine  fulfils  in  some  cases  a  leading  indication.  When  the 
tongue  is  dry  and  brown,  the  abdomen  distended,  the  general  prostra- 
tion marked,  and  often  muttering  delirium  present — symptoms  of  the 
typhoid  state — the  use  of  this  agent,  together  with  alcoholics,  consti- 
tutes the  best  mode  of  treatment.  Turpentine  is  best  given  in  a  capsule 
in  the  form  of  white  turpentine — dose,  3  to  5  grains  (0.1944-0.3240) 
every  three  hours. 

(7 )  Ouratiye  Inoculations  with  Oultnres  of  Serum. — The  brilliant  results 
obtained  from  the  use  of  antitoxic  serum  in  diphtheria  and  certain  other 
afTections  have  led  to  attempts  at  curative  inoculations  in  typhoid  fever. 
Though  their  specific  virtue  is  yet  to  be  demonstrated,  it  is  deemed 
proper  to  state  the  results  which  have  been  obtained  as  concisely  as  pos- 
sible. E.  Frankel  and  Manchot  have  treated  67  cases  of  typhoid  fever 
with  a  sterilized  liquid  derived  from  a  culture  of  the  bacillus  of  Eberth 
in  thymus  bouillon  and  heated  to  140°  F.  (60°  C).  Of  this,  \  c.cm.  was 
injected  deeply  into  the  gluteal  region,  with  favorable  results. 

Hughes  and  Carter  treated  a  number  of  cases  with  blood-serum  de- 
rived from  convalescent  cases,  but  apart  from  a  decided  lowering  of 
temperature  the  general  course  of  the  disease  was  not  perceptibly  modi- 
fie<l.  WaHserman  and  others  have  shown  that  the  organs  of  animals, 
some  inoculated  experimentally,  some  not,  contain  protective  substances. 
Pursuing  this  line  of  investigation,  Jez*  found  that  he  was  able  to 
obtain  from  the  organs  of  animals  inoculated  with  typhoid  bacilli  sub- 
stances capal>le  of  exercising  protective  and  curative  influences  upon 
typhoid  infection.  The  mode  of  producing  the  extract  was  as  follows: 
Guinea-pigH  were  given,  at  short  intervals,  several  intraperitoneal  injec- 
tions of  bouillon-cultures  of  typhoid  bacilli  of  progressively  increasing 
virulence.  When  tolerance  was  established  the  animal  was  killed  and 
its  thymus  gland,  spleen,  bone-marrow,  brain,  and  spinal  cord  removed, 
finely  divided,  and  rubbed  up  in  a  mortar  with  a  solution  consisting  of 
sodium  chlorid,  alcohol,  glycerin,  and  a  small  amount  of  carbolic  acid. 
Subse(iuently  a  small  amount  of  pepsin  also  was  added  advantageously. 
After  standing  on  ice  for  twenty-four  hours  the  mixture  was  carefully 
filtered,  a  clear,  reddish  fluid  resulting,  which  did  not  cause  agglutina- 
tion and  sedimentation  of  typhoid  bacilli  nor  inhibit  their  growth, 
though  exhibiting  the  faculty  in  marked  degree  of  neutralizing  typhoid 
toxin.  This  anti-typhoid  extract  was  employed  in  the  treatment  of  18 
cases  of  typhoid  fever,  being  administered  by  the  mouth  in  doses  of  from 
a  teaspoonful  to  a  tablespoonful  every  two  hours,  subcutaneous  injections 
proving  less  serviceable.  In  the  cases  thus  treated  the  characteristic 
temperature-curve  was  lost,  the  pyrexia  becoming  remittent  and  soon 
disappearing;  the  pulse  declined  in  frciiuency  and  increased  in  strength, 
diarrhea  ceased,  the  tongue  cleared,  the  general  condition  improved,  and 
convalescence  speedily  set  in.  Unpleasant  secondary  effects  were  not 
observed.  The  usual  hygienic  and  dietetic  and  other  precautionary 
general  measures  were  not  neglected. 

(8)  Treatment  of  Individual  Symptoms  and  Complications. — Headache. 
— Early  in  typhoitl  the  headache  demands  relief.  Absolute  rest  and 
cold  to  the  head  frequently  suffice.  Depressant  analgesics  are  to  be 
avoided  so  far  as  may  be,  though  it  sometimes  becomes  necessary  to 

»  Wiener  mni,  Wochen.,  Feb.  18.  1899,  p.  345. 
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resort  to  them.  At  such  times  those  least  objectionable  are  to  be  selected. 
I  have  found  that  a  mixture  containing  sodium  bromid  Igr.  x  to  xv 
— 0.6480  to  0.9720)  and  the  deodorized  tincture  of  opium  (TTliij  to  v — 
0.1998  to  0.3330)  in  each  dose,  given  at  intervals  of  three  or  four  hours, 
exercises  a  striking  palliative  influence.  In  occasional  instances  the 
above  mixture  fans,  and  then  phenacetin  (gr.  ij  to  iij — 0.1296  to 
0.1944)  may  be  substituted  for  the  opium  in  the  same  combination  or 
separately  in  capsule. 

Insomnia. — The  cold  baths  or  other  measures  calculated  to  relieve 
the  headache  often  procure  for  the  patient  refreshing  sleep.  It  is  im- 
portant not  to  allow  him  to  go  too  long  without  sleep,  since  this  tends 
to  the  development  of  a  pronounced  "  typhoid  state  '*  and  its  concomi- 
tants. When  the  agents  recommended  for  the  headache  fail,  I  employ 
morphin  hypodermically  in  small  doses  (gr.  -^  to  \ — 0.004  to  0.008) 
during  the  evening  hours,  with  excellent  results,  and  have  yet  to  wit- 
ness the  unpleasant  after-efiects  or  the  unfavorable  influence  upon  the 
secretions  that  have  been  described  by  some  authors.  Codein,  sulfonal, 
and,  more  recently  trional  and  chloralamid,  have  proved  useful. 

Chloral  is  more  certain  in  its  action  than  the  above  agents,  but  I 
have  abandoned  its  use  for  the  reason  that  it  apparently  produced  cir- 
culatory collapse  in  two  instances. 

Delirium. — Since  the  introduction  of  the  Brand  method  delirium 
rarely  calls  for  special  medication.  I  have  observed,  in  common  with 
others,  particularly  during  the  advanced  stages,  that  in  cases  in  which 
the  circulation  was  feeble  and  in  which  typhomania  was  a  prominent 
feature,  the  administration  of  stimulants  with  a  free  hand  completely 
dispelled  the  nervous  phenomena.  If  alcohol  fails,  ether  (TTlx — 0.666 — 
at  a  dose)  may  be  given  hypodermically,  and  repeated  in  one  or  two 
hours  if  necessary.  To  combine  with  the  arterial  some  nervous  stimu- 
lant (musk,  valerian)  will  be  found  serviceable,  particularly  in  cases 
in  which  the  delirium  assumes  an  hysteric  type.  Of  special  value  in 
meeting  this  symptom  are  the  bromids,  hyoscyamus,  the  persistent  use 
of  ice  to  the  head,  and  the  other  agents  suggested  for  the  headache  and 
insomnia. 

Vomiting  is  rarely  troublesome.  Its  chief  cause  is  the  irritation  of 
the  gastric  mucosa,  which  may  be  caused  by  improper  diet  or  medica- 
tion. The  best  measure  for  the  relief  of  this  symptom,  after  the 
removal  of  the  cause,  is  the  use  of  ice,  taken  in  small  pieces  and  swal- 
lowed. If  vomiting  occur  during  the  period  of  development,  minute 
doses  of  calomel,  combined  with  sodium  bicarbonate,  may  be  pre- 
scribed with  good  effect.  If  it  occur  during  the  fastigium,  the  amount 
of  milk  taken  should  be  reduced  by  one  half,  peptonized,  and  then 
diluted,  preferably  with  lime-water.  If  the  patient  experience  a  strong 
aversion  to  milk,  it  must  be  suspended  temporarily  and  liquid  beef- 
peptonoids  or  broths  substituted.  Dry  champagne  may  be  administered 
simultaneously.  Excessive  irritability  of  the  stomach  calls  for  perfect 
rest  of  the  organ  for  a  period  of  not  less  than  twenty-four  hours,  the 
patient  being  meanwhile  supported  by  rectal  alimentation  and  subcu- 
taneous medication. 

Diarrhea  more  than  any  other  single  symptom  claims  special  atten- 
tion.    Two  to  four  movements  daily  do  not  constitute  diarrhea  and  do 
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not  demand  treatmenf,  but  if  this  number  of  stools  be  exceeded,  the 

condition  should  receive  consideration.  It  may  he  caused  by  overfeed- 
ing  or  by  improper  food^ — aa  shown  by  the  stools,  as  a  rule — in  which 
case  regulation  of  the  diet  is  curative.  It  is  often  due  to  ulcerated  and 
catarrhal  lesions  of  the  intestines,  and  particularly  the  large  bowel,  and  in 
such  cases  reijuires  medical  interference-  Un^^uestionably,  the  use  of 
proper  intestinal  antiseptics  and  such  as  possess  the  property  of  insolu- 
bility to  a  high  degree  is  most  valuable.  Astringents  may  be  combined 
with  the  latter  or  given  separately.  The  subjoined  formulae  have 
yielded  better  results  in  my  own  bands  than  numerous  others  which 
have  been  tried  : 

I^*  Bismuth,  salicylat,      3ij(8.0); 
Betanaphtol,  *  5j    (4.0). 

M.  et  ft.  eapsulfle  No.  xxiv, 
Sig.  One  to  he  taken  every  three  hours. 


Or, 


Or, 


^.  SaloL,  sa   (4.0); 

Bismuth,  subgallat.,     3ij  (8.0). 
M,  et  ft.  capsulsB  No.  xxiv. 
Sig,  One  every  tw^o  or  three  hours. 


T^>  Plumbi  aeetat., 

Ext.  opii, 
M.  et  ft.  pil.  No.  xij. 
Sig.  One  every  three  or  four  hours,  as  required. 


gr.  xxiv  (1.655); 

gr.  iss-ij  (0.097'-0.1296). 


The  last  formula  may  be  administered  in  the  form  of  a  suppository, 
both  ingredients  being  doubled  in  ipiantity. 

Late  in  typhoid  fever,  when  the  ulcers  are  fully  developed,  opium  is 
the  remedy  par  f^jreeflenrt\  since  it  tends  to  arrest  the  peristaltic  action 
which  keeps  up  the  diarrhea  and  favors  the  spread  of  the  inflammation 
to  the  peritoneum.  I  have  recently  observed  brilliant  results  from  the 
use  of  rectal  injections  of  an  astringent  solution  (tannic  acid  1-2  per 
cent.),  alternated  with  an  antiseptic  solution  (salicylic  acid  1-2  per 
cent.),  each  given  once  daily  at  intervals  of  twelve  hours. 

Omstfpatimi^  which  is  often  present,  and  particularly  until  the  mid- 
dle of  the  second  week,  is  to  be  relieved  by  simple  enemata  of  soapsuds 
every  second  day.  Calomel  may  be  used  in  the  early  stage  of  dynamic 
eases.  Its  employment  in  this  manner  may  he  followed  by  symptoms 
of  a  milder  type  than  are  ordinarily  encountered.  If  constipation  exists 
during  the  third  week,  accompanied  by  an  oscillating  temperature-curve, 
as  rarely  occurs,  saline  laxatives  in  small  but  repeated  doses  may  cut 
short  the  attuek. 

Tympauiten. — This  is  sometimes  a  most  distressing  symptom,  and  is 
often  associated  with  marked  diarrhea.  The  claim  has  been  made  that 
if  turpentine  be  administered  in  suitable  doses  throughout.  bt(th  tym- 
panites and  diarrhea  are  controlled.  Turpentine  is  a  good  remedy,  but 
only  wlien  certain  indications  exist  {vkle  auprft),  and  it  is  without  the 
power  to  influence  the  general  course  of  the  allection.  As  a  remedy 
for  tympanites  it  is  excellent  and  richly  deserves  a  trial.     When  em* 
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ployed  for  this  symptom  alone  I  prefer  to  apply  it  in  the  form  of  stupes 
over  the  abdomen,  although  when,  as  is  frequently  the  case,  the  gases 
occupy  chiefly  the  large  bowel,  turpentine  enemata  should  be  given,  and, 
these  failing,  a  long  rectal  tube  should  be  passed. 

The  meteorism  is  often  increased  by  the  milk  taken,  and  a  change 
of  food  to  meat-juices  and  albumin-water  may  be  tried. 

Hemorrhages  from  the  bowels  demand  complete  rest.  The  bowel- 
movements,  if  the  hemorrhage  has  been  copious,  must  be  allowed  to 
pass  into  the  draw-sheet.  The  ice-bag  (suspended  if  possible)  should 
be  applied  to  the  right  iliac  region,  and  ice  freely  given  by  the  mouth. 
Opium,  to  control  peristalsis,  must  be  given,  and,  by  preference,  hypo- 
dermically.  It  may  be  combined  with  fiiU  doses  of  the  acetate  of  lead. 
Cases  in  which  slight  oozing  appears  from  time  to  time  require  turpen- 
tine. Ergotin  may  be  used  (hypodermically,  to  be  repeated  every  hour) 
in  severe  bleedings.  The  amount  of  food  should  be  greatly  restricted 
for  about  twelve  hours.  For  severe  hemorrhages,  saline  infusion^  either 
by  the  method  of  intravenous  injection  or  by  hypodermoclysis  or  entero- 
clysis,  is  to  be  strongly  advised.  The  saline  solution  not  only  raises  the 
blood-pressure  in  the  vessels,  but  it  also  has  a  hemostatic  action.  The 
proper  strength  is  7 :  1000,  and  from  10  c.c.  (3  fluidrams)  to  one-half 
liter  may  be  employed  if  the  collapse  is  marked,  and  repeated  several 
times  in  the  course  of  a  day.    Rectal  injections  may  be  somewhat  larger. 

Peritonitis. — When  this  is  due  to  perforation  the  patient  usually 
passes  quickly  beyond  hope  unless  saved  by  timely  surgical  intervention. 
Operation  offers  some  hope  of  cure,  and  with  the  progress  of  convales- 
cence the  chances  of  recovery  from  this  accident  improve.  Deaver 
regards  the  acute  development  of  pain  and  generalized  abdominal 
rigidity  and  tenderness  as  an  urgent  indication  for  immediate  celiotomy. 
Keen's  statistics  show  that  between  twelve  and  twenty-four  hours  after 
perforation  is  the  most  favorable  time  for  operation,  this  period 
giving  30  per  cent,  of  recoveries.  Rarely,  appendicitis  supervenes  in 
typhoid  fever,  and  presents  nearly  the  same  symptoms  as  when  occur- 
ring independently.  It  usually  demands  prompt  removal  of  the  appendix. 
Peritonitis  due  to  direct  extension  of  the  infectious  inflammation  of  the 
bowel  without  perforation  often  admits  of  successful  treatment.  Saline 
purgatives,  at  the  same  time  controlling  pain  by  means  of  small  doses 
of  morphin,  are  the  measures  to  be  used. 

Pneumonia, — Broncho-pneumonia  is  to  be  treated  in  the  manner 
indicated  in  the  section  on  this  affection. 

Lobar  Pneumonia. — The  treatment  of  that  form  of  pneumonia  which 
occurs  in  the  advanced  stage  of  typhoid  will  be  considered  hereafter 
(vide  Secondary  Pneumonia).  That  variety  of  pneumonia  which  rarely 
inaugurates  typhoid  requires  the  same  treatment,  until  the  true  typhoid 
symptoms  arise,  as  primary  adynamic  pneumonia  (vide  p.  156). 

The  hypostatic  congestion  of  the  bases  of  the  lungs  is  to  be  met  by 
heart-stimulants  and  by  changing  the  position  of  the  patient. 

Bronchitis. — No  special  measures  are  necessary  when  the  bronchitis 
is  confined  to  the  larger  tubes,  as  in  typical  cases,  while,  if  severe  and 
diffuse,  its  management  is  identical  with  that  of  broncho-pneumonia. 

Laryngitis. — For  this  condition,  counter-irritation  should  be  tried; 
and  if  this  fails,  a  small  blister  may  be  applied  below  the  angle  of  the 
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jaw  on  either  side.  For  edema  of  the  larynx  scarification  and  the 
inhalation  of  simple  or  medicatecl  steam  are  useful  measures.  Then, 
should  suffocation  bi'come  imminent,  tracheotomy  should  be  performed 
without  delay.  Operation  '*  gives  a  mortality  of  only  55,5  per  cent/' 
(Keen). 

Bi'ii'»ore», — The  preventive  measures  have  already  been  considered, 
hut  the  smjillest  bed-sore  demiinds  active  treatment.  It  ia  to  be  kept 
clean  by  means  of  a  weak  solution  of  some  antiseptic,  and  may  then  be 
dusted  with  a  powder  composed  of  eipial  parts  of  boric  acid^  ealomol, 
and  bismuth  ;  if  slu|^gish,  with  a  powder  made  up  of  ariatol  and  ioiio- 
form.  I  have  fountl  unguent  urn  balsami  peruviant  (1 :  30)  to  be  a  valu- 
able remedy  in  bed-sores.  Should  the  edges  of  the  ulcer  become  under- 
mined, a  drainage-tube  is  sometimes  necessary. 

ThrombomH  of  the  femoral  ifein  is  best  treated  by  elevating  the  part 
and  keeping  it  at  perfect  re^t.  The  following  ointment  may  also  be 
applied  along  the  course  of  the  vessel ; 

IJf.   t'^ng.  ichthyoL, 

Lanolin,  dd.  Sij  (B.O); 

Ung.  belladonnse,  q.  s.  ad  4J  (32.0). 

Sig.  Apply  three  times  daily. 

After  the  swelling  has  subsided  an  elastic  stocking  should  be  worn  for  a 
couple  <jf  months. 

(y)  Management  of  Ccm^alescence.^Some  of  the  poiuts  eonnecteii  with 
this  siibject  have  already  been  discussed  {dkf^  time  for  t/tttitiff  uj)^  etc.)* 
I  may  a<ld  that  shnuld  a  recrudescence  occur  the  patient  should  be  kept 
at  rest  in  the  recumbent  posture  and  a  return  made  to  the  litpiid  forms 
of  food.  Often  a  moderate  laxative  serves  a  good  purpose,  particularly 
if  an  indiscretion  in  diet  have  been  committed.  The  ulcers  may  not  be 
healed,  though  the  temperature  may  have  been  normal  for  a  week  or  ten  , 
days;  hence  the  patient  should  not  be  allowed  to  stir  about  for  a  period 
of  two  weeks  after  the  temperature  has  returned  to  the  normal.  At  first 
his  movements  should  be  slow  ;  he  may  soon,  however,  be  allowed  to 
exercise  gently  in  the  open  air  during  seasons  of  favorable  weather. 
Mental  excitement  is  to  be  avoided,  since  it  may  produce  a  recrudescence 
of  fever.  Occasionally,  during  convalescence  the  diarrhea  persists,  being 
due  to  colonic  ulceration,  and  is  best  treated  by  restricting  the  diet  to 
milk  and  other  light  forms  of  albuminous  food.  The  patient  must  be 
confined  to  bed.  iledicinal  treatment  by  the  oxid  of  zinc  infernally 
and  the  use  of  astringent  and  antiseptic  rectal  injections,  as  before  indi- 
cated, usually  proves  successful.  Constipation  may  be  a  troubiesonie 
symptom  in  convalescence,  and  is  best  relieved  by  simple  eneniata.  Most 
patients  rcijuire  tonics.  We  should  begin  with  a  vegetable  salt  of  iron 
in  combination  with  a  simple  bitter  (such  as  the  infusion  of  gentian), 
and  later  an  inorganic  salt  of  iron,  with  quinin  and  strychnin,  may  be 
resorted  to.  If  there  be  a  predisposition  to  tuberculosis,  cod-It ver  oil 
and  creasote  should  he  given  for  a  period  of  two  or  three  months.  Re- 
lapses are  to  be  treated  as  primary  attacks,  and  recurrences  in  the  same 
manner. 
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Mountain  Pbvbb. 

{Mountain  Sickness,) 

The  term  "  mountain  fever  "  should  be  regarded  as  applicable  only 
to  that  condition  which  develops  shortly  after  ascent  to  a  very  high  alti- 
tude. There  is  no  definite  pathology  nor  etiology^  but  the  symptoms  are 
attributable  to  the  effects  of  a  rarefied  air  upon  the  organic  functions. 

The  83nnptom8  are  a  much  quickened  pulse,  urgent  dyspnea,  head- 
ache, vertigo,  and  at  times  nausea  and  vomiting.  There  is  a  subfebrile 
movement,  the  temperature  touching  100°  or  even  101°  F.  (38.3°  C). 
Thirst  is  present  and  the  appetite  is  lost.  Malaise  and  a  sense  of  ex- 
haustion on  attempting  exertion  are  experienced.  Hemoptysis  has  been 
noted,  but  rarely.  The  effect  upon  the  human  economy  of  high  altitude 
varies  with  the  extent  of  the  differences  in  individual  reserve  nerve-force. 
Rest  and  acclimatization  will  almost  invariably  restore  healthy  function. 
Mountain  anemia  has  been  described ;  it  is  caused  by  the  anchylostoma. 

The  '^mountain  fever  "of  the  older  writers  is  almost  universally  con- 
ceded at  the  i)resent  day  to  be  typhoid  fever  modified  by  the  effects  of 
extreme  altitude.  The  lesions  of  typhoid  fever  were  present  in  two 
instances  that  were  necropsied.  Woodruff  has  reported  35  cases  at 
Fort  Custer  in  which  the  grouping  of  symptoms,  including  the  Widal 
reaction,  assured  a  diagnosis  of  typhoid  fever.  Gwyn  recently  re- 
corded a  case  in  which  the  clinical  features  of  typhoid  were  present 
(except  the  Widal  reaction),  but  cultures  from  the  blood  showed  a  "  para- 
colon "  variety  of  bacillus.  Curtin  has  reported  4  cases  all  evincing 
the  signs  and  symptoms  of  lobar  pneumonia.  These  well-known  affec- 
tions^ variously  modified  by  high  altitudes,  should  not  be  embraced  in 
the  nomenclature  of  '^  mountain  fever ''or  '^  mountain  sickness.'' 


TYPHUS  FEVER. 

(Ship-fever J  Camp-fever,  Jail-fever y  etc.) 

Definition. — An  acute  contagious  disease  of  unknown  specific  eti- 
ology. It  is  characterized  frequently  by  an  abrupt  invasion,  and  is 
marked  by  rigor,  high  fever,  early  nervous  symptoms  of  great  promi- 
nence, a  maculo-petechial  eruption  appearing  between  the  third  and 
fifth  days,  and  a  termination  by  crisis. 

Historic  Note. — This  affection  has  been  known  from  time  im- 
memorial. In  1759  the  name  typhuSy  which  is  at  present  universally 
employed,  was  given  to  it  by  Sauvages.  In  presanitary  times  it  pre- 
vailed extensively  in  epidemic  and  endemic  forms,  particularly  in  Ire- 
land and  Russia,  and  also,  though  less  frequently,  in  the  seaport  towns 
of  our  own  country.  It  constituted  one  of  the  chief  plagues  of  the  olden 
times,  and  its  devastations  among  the  armies  were  more  destructive  of 
human  life  than  even  shot  and  shell. 

In  1812  typhus  fever  first  appeared  in  America  in  the  New  England 
States.  Its  ravages  did  not  cease  until  every  Eastern  State  had  been 
visited  by  the  plague,  when  it  totally  disappeared.    In  1836  it  reappeared 
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in  Philadelphia  in  virulent  form  and  with  deadly  effect.  It  was  at  this 
period  that  Gerhard  began  his  careful  studies,  which  resulted  in  the 
separation  of  typhus  from  typhoid.  During  the  last  half  century  com- 
paratively few  instances  of  typhus  have  been  met  with  in  this  country, 
though  it  still  appears  constantly  in  certain  quarters,  abroad  (Great 
Britain,  the  eastern  portion  of  Germany,  Poland,  Russia,  and  some  parts 
of  Southern  Europe).  All  isolated  cases  and  small  groups  of  cases  that 
have  been  observed  in  very  recent  times  here  have  been  properly  attrib- 
uted to  importations  from  other  countries,  and  chiefly  from  Ireland. 
Since  the  epidemic  in  1836  the  disease  has  not  gained  a  foothold  on  our 
shores,  although  in  the  early  part  of  1893  it  appeared  in  New  York  City, 
and  150  cases  resulted. 

Pathology. — After  death  the  eruption  continues  to  be  visible,  and 
often  large  ecchymoses  are  observable  on  the  dependent  parts  of  the 
body.     Rigor  mortis  is  often  delayed. 

Certain  organs  may  present  pathologic  appearances,  but  they  are 
not  constant  and  are  the  result  of  the  secondary  infection  which  the 
typhus  invites.  The  serous  membranes — the  pericardium  in  particular, 
and  at  times  the  gastro-intestinal  mucosa — are  the  seat  of  ecchymoses. 
There  is  hyperplasia  of  the  lymph-follicles,  but  no  subsequent  ulcera- 
tion. Hemorrhagic  extravasation  may  also  occur  into  the  muscles,  the 
latter  being  dark  and  often  showing  hyaline  and  granular  changes ;  the 
heart-muscle  is  especially  apt  to  undergo  a  granular  degeneration.  The 
spleen  is  considerably  enlarged,  soft  (even  diflluent  at  times),  and  of  a 
dark  (frequently  bluish)  red  color.  The  liver  is  somewhat  swollen  and 
may  be  softened,  while  the  kidneys  not  rarely  manifest  the  changes 
belonging  to  nephritis.  In  other  instances  they  are  merely  congested. 
In  the  lungs  are  found  a  variety  of  lesions  peculiar  to  different  compli- 
cating conditions  (bronchitis,  lobular  pneumonia,  lobar  pneumonia,  pul- 
monary congestion  with  or  without  edema),  and  occasionally  pleurisy 
(sero-fibrinous  or  purulent)  may  be  present.  Nervous  lesions  are  con- 
spicuous by  their  absence.  An  effusion,  either  serous  or  sero-hemor- 
rhagic,  into  the  subarachnoid  space  and  the  ventricles  may  be  noted, 
and  quite  commonly  there  is  cerebral  congestion.  In  rare  instances 
there  may  be  a  meningitis.  The  blood-changes  are  marked,  the  color 
being  daVk,  the  fluidity  much  increased,  while  the  coagulability  is 
greatly  diminished;  and  the  intima  of  the  aorta  is  frequently  blood- 
stained.    The  various  viscera,  however,  present  no  distinctive  lesions. 

Ktiology. — The  direct  cause  or  special  micro-organism  connected 
with  the  typhus  contagion  has  not,  as  yet,  been  isolated,  notwithstand- 
ing the  fact  that  the  morphologic  and  biologic  studies  of  the  blood 
obtained  by  Brannan  and  Cheesman  from  the  finger-tips  of  six  patients 
during  the  mild  epidemic  of  typhus  in  1893  showed  the  presence  of  a 
bacillus  that  proved  pathogenic  for  rabbits,  guinea-pigs,  and  white 
mice.*  Lewaschew  ^  has  also  detected  in  the  blood  of  typhus  patients  a 
distinctive  micro-organism.  Further  observations,  however,  with  a  view 
to  showing  the  constant  presence  of  these  micro-organisms  in  typhus 
fever,  are  necessary  to  demonstrate  that  they  are  the  specific  cause  of 
the  disease. 

J  Annual  of  the  Unirerml  Medical  Sciencof,  1893,  p.  60,  section  H. 
«  Ibid.,  p.  til,  section  H. 
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It  IS  a  known  fact,  nevertheless,  that  when  typhus  arises  in  a  locality 
in  which  it  was  previously  unknown  it  is  dependent  upon  a  transference 
of  the  typhus  virus  from  without,  and  does  not  arise  spontaneously;  this 
cannot  be  too  strongly  emphasized.  The  different  modes  of  conveyance 
of  this  poison  are  imperfectly  known,  although  there  are  good  reasons  for 
believing  that  it  may  leave  the  body  in  the  expired  air,  in  the  epithelial 
scales  thrown  off,  and  in  other  excretory  or  secretory  products  of  the 
body.  The  poison  is  apt  to  be  transmitted  by  contagion  from  the 
patient  to  others  who  approach  him ;  and  there  is  convincing  proof  that 
it  may  be  transferred  by  means  of  fomites  (wearing  apparel,  articles  of 
furniture,  etc.).  What  its  precise  gateway  into  the  body  is  we  do  not 
definitely  know,  except  that  it  is  more  likely  to  enter  through  the 
respiratory  tract  (by  inhalation)  than  through  the  alimentary  canal. 

Predisposing  Causes. — The  influence  of  innanitary  surroundings 
upon  the  spread  of  this  affection  is  positive  and  vital.  Among  special 
conditions  may  be  mentioned  filth,  poverty,  famine,  and  overcrowding, 
and  here  it  may  be  inferred  that  typhus  is  a  disease  of  the  lower  classes. 
It  prevails  in  jails  and  camps.  Broadly  speaking,  any  condition  of  the 
system  in  which  the  natural  vitality  and  resistance  to  bacterial  invasion 
are  lowered  increases  susceptibility  to  the  disease,  and  among  additional 
influences  which  possess  considerable  etiologic  influence  are  overwork, 
intemperance,  depressing  emotions,  etc. 

Age  has  no  direct  influence.  Obviously,  however,  the  young  and 
middle-aged  furnish  a  preponderant  proportion  of  cases,  owing  to  the 
fact  that  they  are  more  liable  to  exposure  to  the  virus  than  during  other 
periods  of  life.  Sex  has  no  positive  influence,  and  the  season  plays  only 
a  minor  part.  Epidemics  may,  however,  occur  rather  more  often  in 
winter  than  in  the  other  seasons,  since  the  homes  of  the  underfed  pauper 
population  are  not  so  well  ventilated,  and  hence  are  less  cleanly  in  win- 
ter than  during  the  rest  of  the  year.  It  almost  invariably  prevails  in 
an  epidemic  form. 

Clinical  History. — Incubation. — This  lasts  from  nine  to  twelve 
days.  There  may  be  prodromal  symptoms  during  the  concluding  days 
(one,  two,  or  more  of  this  period),  such  as  anorexia,  general  malaise, 
etc.,  but  in  most  instances  invasion  is  sudden. 

Pre-emptive  Stage. — The  early  symptoms  are  either  a  series  of  chills 
or  one  severe  rigor,  accompanied  by  vertigo,  tinnitus,  headache,  muscu- 
lar pains,  profound  prostration,  and  fever.  The  temperature  quickly 
ascends  to  a  high  level,  reaching  104°  or  105°  F.  (40°  or  40.5°  C.) 
as  early  as  the  second  or  third  day.  The  fever  is  continuous  in  type, 
an<l  in  severe  cases  a  serious  systemic  condition  may  often  be  developed. 
The  pulse  is  accelerated  proportionately  to  the  temperature  and  is  of 
good  volume.  Bronchitis  may  be  present,  the  appetite  is  lost,  and  the 
thirst  is  excessive,  while  a  thick,,  yellowish-white  coating  covers  the 
tongue.  Vomiting  occurs,  and  may  be  a  prominent  symptom.  The 
urine  is  often  scanty,  its  specific  gravity  is  increased,  and  it  may  contain 
a  trace  of  albumin.     The  cheeks  are  flushed  and  the  eyes  are  injected. 

Nervous  symptoms  appear  early — in  the  worst  cases  at  the  very  onset 
— an<l  are  quite  pronounced.  At  first  there  may  be  either  mild  or 
active  delirium,  but  soon  there  is  stupor  or  even  actual  coma,  and  the 
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face  tjikt 


dull,  stupid  look.     'VVitli  fcT 


exceptions   the  spleen 
palpation  is  found  to  be  enLar;red. 

Eruptive  Stage. — Between  tlie  third  and  fifth  days  of  the  invn!sion 
the  chtit'iictcrlMic  eruption  appears  withoat  an  aeeompampng  ihelhie  in 
the  tempi'vat^re.  The  rash  rornes  out  first  ii]>on  the  trunk  (ehest  and 
abdomen),  extending  thence  over  the  rest  of  the  t^kin-snrfiice  of  the  body, 
but,  strangely  enough,  often  .sparing  the  face.  The  erimson-red  maculae 
are  changed  in  two  or  three  days  to  a  darker  luie.  beeoniin*^  hemor- 
rhagic (petechiie),  and  when  coalescence  oecurs  we  have  the  spotted 
effect  that  ha**  caused  the  name  of  Hpofted fiver  to  be  given  to  it.  Tliia 
name  is  also  given  to  cerebro-spinal  meningitis,  in  which  the  eruption, 
thongh  it  resembles  that  in  ty(dnis  fever,  does  not  appear  at  any  given 
time  and  is  extremely  inconstant.  Not  all  of  the  macuhp  are  converted, 
but  some  may  remain  as  rose-spots,  and  these  disappenr  when  pressed 
upon,  while  the  petechi^e  do  not.  It  is  chiefly  in  the  milder  grades  of 
tvphus  that  the  rose-spots  fail  to  become  petechial  {tn\ie  infra).  The 
skin-surfnee  between  the  spots  is  sometimes  diffusely  hyperemic,  and  the 
eruption  is  usually  rather  abumlant,  though  in  well-authenticated  cases 
it  ha-s  been  scanty  or  even  wholly  missing.  The  skin  may  also  present 
darker  and  lighter  blotches,  producing  a  mottled  appearance.  I  nfikemany 
other  eruj>tive  diseases  in  the  stage  of  eruption,  the  symptoms  of  typhus 
fever  nssume  an  aggravated  type  in  typical  and  severe  cases.  The  tem- 
perature continues  high,  often  reaehing  106°  F.  {^Ll*^  C.)  or  even 
higiien  with  slight  nocturnal  remissions.  The  pulse  becomes  t|uite 
rapid  (120-140  or  more),  feeble,  and  possibly  irregular  (often  dicrotic), 
and  the  respirations  increase  markedly  in  fretjuency.  At  this  time 
severe  hronehitis,  leading  to  hronefto-piteummiw^  is  apt  to  occur  as  a 
com|dication.  The  tongus  is  brown,  fissured,  tremulous,  and  occasion- 
ally black  and  ndled  UJ^  without  power  to  protrude  from  the  mouth, 
Sordes  form  on  the  teeth  and  lips.  The  urine  is  scanty,  high-colored, 
and  often  olhuminous. 

The  nervous  distnrbance  is  intense,  and  may  take  the  form  of  typho- 
mania,  leading  to  complete  coma  or  maniacal  delirium.  The  |iatient 
often  lies  with  eyes  open,  staring  into  space,  yet  unconscious  and  in  the 
condition  known  as  roma-vupL  The  motor  nerves  show  derangement 
(tremors,  subsultus  tendinurn,  etc.),  and  carphologia  (picking  at  the  bed- 
clothes) is  a  common  symptom.  The  decubitus  is  dorsal,  as  a  rule:  the 
flushed  cjieeks  gradually  become  dusky,  the  face  expressionless,  and  the 
pupils  often  contracted.  The  prostration  reaches  an  extreme  degree, 
and  absolute  exhaustion  often   terminates  life. 

As  a  rule,  in  favoralde  cases  the  en<i  of  the  febrile  period  comes  by 
crisis  between  the  fourteenth  and  seventeenth  days  of  the  disease,  and 
the  temperature  drops  in  the  course  of  twenty-four  or  thirty-six  hours 
to  normal.  Immediately  preceding  the  crisis  there  is  generally  a  great 
and  sudden  rise  of  the  temperature  (  ptrtifrbfjlio  erifiea\  and  the  decline 
mav  be  interrupted  by  slight  irregularities  or  fresh  exacerbations.  The 
occurrence  of  the  crisis  is  marked  by  rapid  improvement  in  the  symp- 
toms in  general.  The  stupor  suddenly  gives  place  to  a  clear  mind 
sometimes  following  a  profound  sleep),  the  eruption  fades  (piickly,  the 
jdienomcna  disappear  in  inverse  order  of  their  appearance,  and 
the  general  strength  is  rapidly  recovered. 
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Leading  Symptoms  and  Complications. — Oonrse  of  the  Fever. — Al- 
though the  temperature,  as  stated  above,  rises  rapidly  on  the  first  day 
of  the  illness,  it  should  be  added  that  the  highest  grade  is  usually 
reached  as  late  as  the  fifth  or  sixth  day.  Maximum  temperatures  of 
105°,  106*^,  or  even  107°  F.  (40.5°-41.6°  C.)  are  common.  Hyperpy- 
rexia  usualW  heralds  a  fatal  termination,  the  temperature  mounting  to 
108°,  109°  F.  (42.7°  C),  or  higher,  though  in  light  cases  the  acme  may 
not  exceed  103°  F.  (39.4°  C).  During  the  height  of  the  affection  the 
temperature  pursues  the  continued  type  (slight  morning  remissions), 
with  moderate  oscillations,  till  the  occurrence  of  the  crisis  which  has 
been  described.  The  fall  of  temperature  may  occasionally  be  more 
gradual  than  before  indicated.  About  the  beginning  of  the  second 
week  the  typhus  patient  emits  a  disagreeable  odor  that  is  regarded  as 
characteristic  by  some  writers. 

The  lungs  frequently  present  complications  {vide  Pathology),  among 
which  the  most  common  are  bronchitis^  broncho-pneumonia^  and  hy- 
po%tatic  congestion.  Broncho-pneumonia  is  especially  dangerous,  its 
development  often  preceding  a  fatal  termination,  and  it  may  lead  to 
pulmonary  gangrene.  If  the  gangrenous,  consolidated  areas  connect 
with  the  pleura,  empyema  commonly  results.  Sero-fibrinous  pleurisy 
also  may  occur  as  a  secondary  event,  as  may  lobar  pneumonia,  and  to 
recognize  the  latter  th6  local  physical  signs  must  be  fully  appreciated, 
since  the  rational  symptoms  are  feebly  expressed. 

The  heart  in  typhus  continues  to  grow  progressively  weaker  until,  in 
many  cases,  a  fatal  issue  is  reached.  This  is  manifested  by  the  change 
in  the  character  of  the  first  sound,  which  becomes  more  and  more  indis- 
tinct as  the  case  progresses,  A  systolic  murmur  (probably  of  hemic 
origin)  may  be  audible  at  the  apex. 

The  neiTons  phenomena  have  been  suflSciently  detailed.  Meningitis 
has  been  met  with,  but  is  very  rare  as  a  complication.  Reference  has 
been  made  to  the  occurrence  of  the  ordinary  febrile  albuminuria  in  this 
disease,  and  it  remains  to  be  pointed  out  that  hemorrhagic  nephritis 
very  rarely  intervenes.  During  the  febrile  period  the  uric  acid  and 
urea  increase  in  quantity,  while  the  chlorids  decrease. 

The  digestive  tract  rarely  presents  distressing  symptoms  and  compli- 
cations. Hematemesis  is  most  common,  and  cancrum  oris  has  been 
noted  occasionally.  Cases  in  which  the  mouth  does  not  receive  proper 
care  are  apt  to  develop  parotitis,  which  often  passes  on  to  suppuration, 
and  septic  processes,  causing  abscesses  in  different  parts  of  the  body 
I  joints,  subcutaneous  tissue),  may  arise  as  complicating  events. 

Among  the  sequeUe,  neuritiH,  followed  by  paralyses,  deserves  first 
place,  and  gangrene  of  the  remote  extremities  (toes,  fingers)  has  also  been 
observed. 

The  general  course  and  duration  of  typhus  are  variable.  There  is  a 
mild  type  whose  course  is  run  in  from  seven  to  ten  days,  and  in  such  the 
crisis  occurs  soon  after  the  appearance  of  the  eruption,  which  may  not 
proceed  to  the  petechial  stage.  In  this  type  the  development  of  serious 
symptoms  or  grave  complications  is  the  exception.  A  malignant  type, 
however,  also  occurs  (typhus  siderans),  and  this  often  proves  fatal  before 
the  time  for  the  appearance  of  the  rash. 

Some  epidemics  are  characterized  by  the  relative  frequency  of  light 
forms,  and  others  by  the  severer  types  of  the  disease. 
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Diagnosis. — On  the  known  presence  of  an  epidemic  with  special 
causative  factors  (unhygienic  surroundings,  exposure  to  the  poison,  etc.), 
and  with  the  course  and  characteristic  symptoms,  the  diagnosis  of  typhus 
fever  can  be  made.  Of  special  value  is  the  eruption — ^its  time  of  appear- 
ance (third  to  fifth  day),  mode  of  distribution,  petechial  character,  and 
peculiar  behavior  under  pressure.  The  recognition  of  lighter  tvpes,  on 
the  one  hand,  and  malignant,  on  the  other,  is  not  possible  n*om  the 
symptoms  alone,  but  it  is  so  from  the  light  afforded  by  a  definite  know- 
ledge of  the  existence  of  an  epidemic  in  the  vicinity. 

Differential  Diagnosis. —  Typhoid  fever  is  distinguished  from  this  affec- 
tion by  (a)  its  gradual  onset,  unaccompanied  by  severe  rigor ;  (6)  the 
relatively  diminished  violence  and  the  later  development  of  the  nervous 
symptoms ;  {c)  the  less  intense  lumbo-muscular  pains ;  {d)  the  less  abun- 
dant eruption,  which  is  non-petechial  and  appears  on  the  seventh  or 
eighth  day;  and  {e)  the  gradual  convalescence. 

Cerebrospinal  meningitis  may  be  distinguished  by  a  more  intense 
headache,  by  retraction  of  the  head,  hyperesthesia,  intolerance  of  sounds, 
photophobia,  palsies  of  the  eye-muscles  (strabismus),  a  tendency  to  con- 
vulsions, and  by  both  the  absence  of  the  typhus  eruption  and  the  ex- 
pressionless countenance.  Quincke's  lumbar  puncture  may  be  practised, 
and  will  settle  the  doubt  in  obscure  cases. 

Uremia  is  excluded  by  the  absence  of  the  previous  history  which 
it  always  gives  (headache,  vomiting,  and  diarrhea  extending  over  a 
variable  period  of  time),  by  the  presence  in  typhus  of  high  tempera- 
ture and  a  petechial  eruption,  and  by  the  absence  of  edema  of  the 
extremities  and  face.  Characteristic  urinary  phenomena  are  associated 
in  uremia,  although  rarely  acute  hemorrhagic  nephritis  occurs  in  typhus 
fever. 

The  eruption  of  malignant  measles  may  bear  a  close  resemblance  to 
that  of  typhus  ;  the  rash  in  typhus,  however,  appears  first  upon  the 
trunk,  that  of  measles  upon  the  face.  Koplik's  spots  do  not  appear  in 
typhus.  Points  connected  with  the  epidemicity  of  measles,  as  the  occur- 
rence of  mild  and  typical  cases,  must  be  taken  into  account. 

Belapses  are  among  the  rarest  of  clinical  events,  and  one  attack,  as 
a  rule,  bestows  immunity  for  life. 

Prognosis. — To  arrive  at  a  correct  prognosis  it  is  necessary  to  con- 
sider (1)  the  degree  of  severity  of  the  particular  type  from  which  the 
patient  is  suffering,  (2)  the  number  and  character  of  the  complicating 
conditions  present,  or  likely  to  occur  if  the  case  be  of  a  severe  grade, 
and  (3)  any  peculiar  circumstances  connected  with  the  individual,  among 
which  his  food-supply  and  his  sanitary  surroundings  are  deserving  of 
chief  mention.  In  general  terms,  typhus  fever  is  a  grave  disease,  but 
its  freijuency  of  occurrence,  and  also  its  virulence,  have  been  markedly 
reduced  in  consequence  of  bettor  sanitation,  so  that  the  mortality-rate 
at  the  present  day  is  between  10  and  20  per  cent. 

Treatment. — This  embraces,  in  the  main,  the  same  principles  that 
were  evolved  in  the  treatment  of  typhoid  fever. 

Prophylaxis  demands  thorough  disinfection  and  absolute  isolation.  A 
special  hospital  for  contagious  diseases  is  always  to  be  preferred  to  the 
best  accommodations  obtainable  in  private  families.  When,  however, 
patients  cannot  be  transferred  to  special  hospital  wards  and  must  be 
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treated  in  private  houses,  the  sick-room  must  be  kept  clean,  well-ven- 
tilated, and  at  a  temperature  ranging  from  60°  to  65°  F.  (15.5°  to 
18.3°  C).  No  one  other  than  the  doctor  and  nurse  should  be  allowed 
to  occupy  or  even  enter  the  room.  The  thorough  disinfection  already 
described  under  Typhoid  Fever  must  be  enforced  with  equal  care,  and 
the  importance  of  supplying  fresh  air  to  typhus  patients  has  been  abun- 
dantly shown  by  the  great  reduction  in  the  mortality-rate  among  those 
treated  in  tents  as  compared  with  that  in  the  hospital  wards. 

The  general  management,  including  the  use  of  stimulants,  in  this 
disease  does  not  differ  from  that  advised  in  typhoid  fever,  except  that  a 
more  prompt  return  to  solid  food  can  be  made  during  convalescence  than 
in  typhoid.  Fresh  water  should  be  given  freely,  and,  in  view  of  the 
blunted  sensibilities  of  the  patient,  should  be  offered  at  regular  intervals. 
Hydrotherapy  constitutes  the  best  means  at  our  command  for  controlling 
(by  virtue  of  its  stimulating  effect  upon  the  cardiac  and  respiratory  cen- 
ters) the  temperature  and  the  nervous  symptoms,  while  at  the  same  time 
it  obviates  dangerous  complications.  In  addition,  the  use  of  antiseptic 
agents  and  tonic  measures  is  to  be  recommended.  The  fact  that  typhus 
is  a  self-limiting  affection,  and  therefore  curable  if  the  crisis  can  be 
survived,  gives  those  measures  that  are  intended  to  combat  exhaustion 
first  rank  in  the  treatment  of  this  affection. 


RELAPSING  FEVER. 

[Febris  Eecurrens ;  Relapsing  Typhus,) 

Definition. — An  acute  infectious  disease  caused  by  the  spirillum  of 
Obermeier,  and  characterized  by  febrile  periods  which  usually  last  six 
days,  and  are  separated  by  afebrile  periods  of  the  same  duration. 

Historic  Note. — The  first  accurate  account  of  this  affection  was 

{lublished  in  1739,  though  it  is  known  to  have  prevailed  in  Europe  and 
reland  prior  to  that  period.  During  the  next  century  numerous  epi"* 
demic  outbreaks,  more  or  less  extensive,  occurred,  and  in  1844  the  dis- 
ease made  its  first  appearance  in  America  at  the  Philadelphia  Hospital, 
being  brought  by  immigrants  from  Ireland.  Subsequently  small  groups 
of  cases  occurred,  and  were  reported  by  Flint  and  others,  and  in  1869 
it  prevailed  considerably  in  Philadelphia  (where  it  was  studied  especially 
by  E.  Rhoads  and  William  Pepper)  and  in  other  large  cities  of  the  coun- 
try. This  was  the  last  epidemic  appearance  of  the  disease  in  the  United 
States,  though  in  the  years  1885  and  1886  Russia  was  visited  by  an 
outbreak  of  considerable  magnitude. 

P&thology. — The  solid  organs  of  the  body  present  no  characteristic 
anatomic  changes,  though  when  death  occurs  during  the  febrile  period 
the  various  viscera  (heart,  liver,  kidneys)  are  the  seat  of  cloudy  swelling, 
and  sometimes  of  hemorrhagic  infarct  and  extravasation.  The  spleen 
shows  the  most  constant  alterations,  being  enlarged,  but  in  size  it  ex- 
hibits a  great  variability.  Infarction  is  frecjuent,  and  the  lymphoid  ele- 
ment of  the  bone-marrow  often  shows  hyperplasia.  If  jaundice  has  been 
present  during  life,  it  is  visible  after  death. 
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TiQ,  a— BacIUui  uf  rL'lHpslnff  fever  (from 


liiinum  blood) ;  x  ] 


^QDther). 


Etiology.— Bacteriology.— Til  1873,  Obernieier  discovered  in  the 
blood  of  patietiU  sufiering  from  relapt^ing  tever  a  special  organit^m,  the 

aptrtlhtm  Ohermeien\  and  subsequent 
ijivestigations  by  others  have  fully 
confirmed  his  observations  with  refer- 
ence to  the  causal  relation  of  this  mi- 
cro-ortranism  to  relapsing  fever.  The 
specific  agent,  or  ^nrochefa^  is  a  deli- 
cate filamentous  organism  of  spiral 
form  and  much  elongated,  its  length 
e<|ualling  four  to  six  times  the  diam- 
eter of  a  red  blood-corpuscle  (Fig.  1^). 
Examined  under  the  microscope  dur- 
ing a  pyretic  period,  it  is  seen  to  ex- 
hibit active  motion  among  the  blood- 
cells,  this  motion  being  spiral  and 
following  the  long  axis  of  the  organ- 
ism. It  is  aerobic,  and  may  be  dem- 
ount r a  t  e  d  i  n  *  Irp  h  h  o  d  by  s  ta  i  n  i  n  g . 
with  anilin  colors^  but  the  spirillum' 
has  never  been  found  in  other  fluids  or  secretions  of  the  bod  v.  It  is 
also  apparent  in  the  blood  only  during  the  paroxysms,  and  Dr,  Van 
Dyke  Carter's  cureful  studies  have  shown  that  by  inocuhition  of  the 
blood  containing  spirillar  organisms  or  their  germs  the  disease  may  be 
conveyed  to  new  or  old  subjects.  Shortly  before  the  crisis  the  spirilla 
disappear  from  the  blood,  and  are,  an  a  rule,  absent  during  the  whole  of 
the  succeeding  apyrexial  period,  and  inoculation  now  fails  to  produce 
the  disease.  After  death  they  are  fouml  in  all  the  organs,  but  they  have 
not  been  cultivated  succesv'ftfully  on  artificial  meilia,  and  little  is  known 
of  their  life-history. 

Pr6di8]>osing  Causes, — -4//^. — The  complaint  is  most  common  in  young 
adults  between  fifteen  and  twenty-five  years. 

Sex, — A  larger  proportion  of  males  than  females  is  affected. 
The  disease  is  especially  apt  to  prevail  in  times  of  famine,  and  amid 
antihygienic  surroundings. 

Mode  of  Infection. — Tictin*s  studies  indicate  that  the  medium  of  trans- 
mission may  be  through  suctorial  insects  (as  bedbugs). 

Clinical  History. — The  incubation  period  ranges  in  its  duration 
from  fcnir  to  ten  days,  though  sometimes  it  is  even  briefer;  and  in  this 
stage  certain  symptoms  (malaise,  fugitive  pains,  etc)  may  appear. 

The  invasion  is  quite  abrupt^  often  occurring  on  awakening  in  the 
morning,  and  commonly  the  attack  is  ushered  in  with  a  severe  rtgor^ 
though  there  may  be  only  a  repeated  slight  shivering.  The  chief  accom- 
panying symptoms  are  frontal  headache,  vertigo,  severe  pains  in  the  loins 
and  limbs,  and  marked  physicul  prostration.  The  temperature  rises 
soon,  and  often  rapidly,  reaching  lOS'^-lOB^  F.  (41.1°  C.)»  or  higher 
atilK  on  the  first  or  second  day.  The  skin  is  dry  and  pungent,  and  pre- 
sents very  soon  either  a  "characteristic  dirty -yellow  color  "  *or  a  dis- 
tinctly bronzed  appearance.  The  ckeekif  are  flushed,  the  eyes  sunken, 
and  profuse  perspirations  often  take  pbtcc  (sometimes  alternating  with 
chills),  in  consefpience  of  which  sudaminn  are  frcf) ucntly  observed^   Other 
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forms  of  eruption  have  been  described,  but  none  that  are  either  constant 
or  characteristtic.  In  certain  epidemics  herp*'H  hifnafh  lias  been  very  gen- 
mlly  noticed.  At  first  the  tongue  is  moist  and  cnafed  with  a  yellowi^h- 
ihiteftir,  and  later  it  may  become  brown,  dry,  and  fissured,  with  sordes 
«in  the  teeth.  Ulcerative  stomatitis  has  been  observed  occasionally,  and 
catarrhal  pharyngitis  and  mild  tonsillitis  may  be  evidenced  by  pain  on 
^dbwing  and  other  symptoms.  Among  the  earlier  symptoms  are  ex- 
cwsive  thirst,  anorexia,  nausea,  and  vomiting.  The  vomitus  may  be 
velloMrinh-green,  green,  or  even  black  in  eolor,  and  consist  of  bile  in 
firring  proportions  (rarely,  also,  blood)  and  gastric  secretions.  Con- 
stipation often  precedes  invasion,  and  is  apt  to  eontinue  throughout  the 
attuck. 

The  puhe  rises  rapidly  with  the  temperature,  though  the  normal 
ratui  between  the  two  is  not  maintained.  At  first  the  pulse  is  full  and 
strong,  and  its  beats  number  from  100  u>  140  or  more  per  minute ;  hut 
in  serious  cases  it  becomes  weak,  irregular,  or  even  intermittent,  while 
at  the  jiame  time  the  heart-sounds  grow  more  and  more  feeble  and  indis- 
tinct. Hemic  murmur9  may  be  audible.  Tlie  nervous  derangements 
are  not  of  a  grave  character,  but  the  headache  persists  and  is  severe 
ihroughaut,  and  the  patient  is  restive  and  sleepless.  Delirium  is  not 
comjiion,  and,  though  occasionally  this  symptom  assumes  a  prominence 
toward  the  crisis,  the  intellect  remains  clear  as  a  rule.  The  urine  pre- 
Wifits  the  ordinary  febrile  characteristics,  and  may  contain  albumin  and 
ciitft.  It  also  contains  bile-pigment  when  jaundice  is  present.  The 
ftfpifotions  are  accelerated,  and  immediately  preceding  the  crisis  ur|rcnt 
tijspnea  may  be  developed. 

The  physical  signs  during  the  febrile  paroxysms  are  few.  The  epi- 
p^ric  region  and  the  nerve-trunks  are  tender  to  the  touch,  while  the 
4in-«urface  and  certain  muscles  are  often  hyperesthetic.  Palpation 
detects  a  variahle  degree  of  eidargement  of  the  spleen  and  liver,  and 
ilif  signs  of  bronchitis,  of  lobular  pneumonia,  and  of  hypostatic  con- 
|Wtion  of  the  lungs  may  be  present.  The  .symptoms  above  detailed 
persist  with  i?^light  daily  tluctuations  of  temperature  till  there  occurs  a 
turning-point* 

The  Cnals. — 'Ihia  occurs  from  the  fifth  to  the  seventh  day,  and 
rarely  as  late  as  the  tenth.  It  is  sometimes  heraideil  by  a  critical  rise 
of  temperature,  the  mercury  touching  lOH^  F.  (42.2°  C/),  but  evidenced 
chiefly  by  a  rapid  fall  of  temperature  (within  twelve  hours)  to  or  below 
the  normal,  with  profuse  sweating,  Coincidently,  all  other  symptoms 
disappear  with  marvellous  rapidity.  Tlie  critical  sweat  may  be  replaced 
by  diarrhea,  intestinal  hemorrhage,  metrorrliagia,  or  epistaxis,  and  then 
follows  a  fipeeily  afebrile  convalescence,  so  that  after  the  lapse  of  a  day 
or  two  the  patient  expresses  himself  as  being  welb 

During  the  intervah  between  the  paroxysms  the  skin  may  exhibit  a 
faintly  jaundiced  tint;  there  maybe  trivial  evening  exacerbations  of 
temperature,  particularly  if  complications  be  present  and  outlast  the 
fever  stage;  and  the  spleen  is  evidently  eiilarged.  There  may  be, 
though  rafely,  but  a  single  paroxysm.  As  a  rule,  at  the  expiration  of 
Uie  aecond  week  there  will  be  a  recurrence  of  all  the  active  symptoms 
of  the  primary'   attack,   including  the  rigor  or  fits  of   chilliness  and 
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fever.     Quite  frequently  a  third  pyrexial  stage  takes  place,  and  rarely  a 
fourth  or  even  fifth. 

The  duration  of  the  first  relapse  is  briefer  than  the  primary  pyretic 
stage,  and  if  there  be  subsequent  relapses,  each  succeeding  one  is  sepa- 
rated from  its  predecessor  by  the  usual  apyrexial  period,  but  is  briefer 
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Fio.  9.— Temperature-curve  of  relapsing  fever. 


and  lighter.  Hence,  should  a  fourth  or  a  fifth  febrile  period  occur,  it 
is,  as  a  rule,  quite  rudimentary.  The  relative  duration  and  severity  of 
the  different  febrile  periods,  their  manner  of  recurrence,  and  the  course 
of  the  fever  are  considerations  that  can  best  be  appreciated  by  a  glance 
at  the  accompanying  temperature-chart  (vide  Fig.  9). 

Complications. — These  are  not  frequent.  At  the  head  of  the  list 
stands  lobar  pneumonia^  and  next  comes  broncho-pneumonia^  which  is 
always  secondary.  Other  conditions,  belonging  to  the  latter  class,  are 
septico-pyemic  processes,  iritis,  irido-choroiditis,  suppurative  parotitis, 
laryngitis,  entero-colitis,  and  neuritis.  In  pregnant  women  abortion 
may  take  place.  Epistaxis  has  been  noted,  and  has  even  proved  dan- 
gerous in  some  epidemics.  Acute  hemorrhagic  nephritis  is  a  very  rare 
but  serious  complication  when  it  does  occur,  and  may  be  dependent 
upon  the  primary  affection.  As  the  result,  most  probably,  of  the  very 
high  temperature  the  heart  may  become  exhausted,  and  the  occurrence 
of  sudden  paralysis  is  not  unknown. 

CUnical  Varieties. — The  difference  in  the  general  course  of  cases  in 
different  epidemics,  and  even  in  the  same  one,  is,  for  the  most  part,  the 
direct  result  of  the  varying  degrees  of  intensity  of  the  infection.  Thus 
very  light  or  even  rudimentary  cases  occur  in  which  the  whole  course 
may  be  made  up  of  one  or  two  brief  febrile  periods,  and  their  resemblance 
to  ordinary  intermittents  may  be  close.  The  so-called  '*  bilious  typhoid^'' 
which  is  a  form  of  relapsing  fever,  occupies  the  other  extremity,  being 
of  malignant  type.  It  is  sometimes  characterized  by  the  usual  symp- 
toms of  the  disease,  only  greatly  intensified  ;  but  more  often,  perhaps, 
the  condition  early  merges  into  a  typhoid  state,  to  which  are  added  cer- 
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uin  gmve  features  and  complications  (marked  icterus,  Lemateraesig  and 
hemorrhages  from  other  outlets  of  the  body,  wremia,  sudden  collapse, 
etc.).  Septic  and  pyemic  processes,  including  infarctions,  are  common 
iccompaniments,  and  the  outcome  is  frec|uently  unfavorable. 

iHagBOSis. — The  prevalence  of  an  epidemic  in  which  the  cases  pre- 
sent similar  M'lnptoms  ;  the  sudden  onset ;  the  course  and  intensity  of 
the  ferer  with  its  concomitants  ;  the  termination  by  crisis  on  or  about 
ihf  seventh  day;  and  the  peculiar  manner  of  repetition  of  the  fever- 
ittwks  after  an  afebrile  period  of  et|ual  duration, — ^are  points  that  dis- 
tinguish relapsing  fever  from  other  affections  which  simulate  it  more  or 
leas  closely.  Additional  symptoms  tliat  are  of  special  value  for  diag- 
nosis are — enlargement  of  the  spleen  and  liver,  a  negative  character  of 
the  nervous  and  a  prominence  of  the  gastric  pbenouiena,  and  jaundice. 
To  be  able  to  state  that  relapsing  fever  is  positively  present  the  sptrO' 
rhfta  Obtrmeieri  must  be  found  in  the  blood,  and  tliis  is  particularly 
true  in  the  earlier  castas  of  an  epidemic,  before  they  have  passed 
through  their  typical  relapses.  To  demonstrate  the  presence  of  this 
parasite  in  the  blood  during  the  fever-stage  is  not  a  difficult  task.  A 
•Irop  of  blood  obtained  from  the  finger-tip  is  to  be  examined  microscopi- 
cilly  rithont  previous  dilution.  On  account  of  their  si^e  and  motility 
tfcespirilla  can  be  readily  detected,  and  wsually  the  attention  of  the  ex- 
aminer is  first  arrested  by  the  peculiar  joggling  movements  of  the  red 
blood-corpuscles.  Then  the  real  disturbing  agents  appear  as  slender 
*piral9  with  a  snake-like  motion.  Their  identity  may  be  confirmed  by 
staining  with  anilin  colors,  and,  in  exceptional  cases,  by  injecting  them 
•ntothe  blood  of  the  monkey,  in  whom  they  produce  the  disease. 

Deferential  Diagnosis, —  Tt/phuM  fever  may  he  mistaken  for  relapsing 
frvcr,  since  both   have  the  same  predisposing  causes,  botli   prevail  epi- 
demically, both  are  characterised  hy  an  abrupt  onset,  with  or  without 
frudromea,  and  by  a  continued  tyjye  of  fever.     Certain  points  of  distinc* 
lian,  however,  serve  to  separate    them  reliably.      In  relapsing  fever 
tbe  eyes  are  clear  but  hollo weii  the  cheeks  are  flushed,  and  there  is  a 
dirty-yelluw  tint  of  skin ;  in  typhus  the  eyes  are  injected,  the  pupils 
LNjotracted,  the  face  wears  a  stupid,  inanimate  expression,  and  there  is 
i«  addition  the  characteristic  uiaculopetechial  eruption.     In  relapsing 
ferer.  delirium  and  stupor  are  rare,  the  period  of  fever  briefer,  while 
the  blood  shows  the  presence  of  the  spirillum.     In  typhus  relapses  are 
the  exception.      Yellow  fever  resembles  relapsing  fever  in  its  general 
ooturse,  but  in  the  former  the  stage  of  remission  is  both  briefer  and  more 
iacomplete.     Yellow  fever  presents  a  stage  of  collapse  with  black  vomit, 
sad  jaundice   is   more   intense.     The   spirilla   may  be  detected  in  the 
blood,  and  there  is  an  extraordinary  splenic  enlargement  in  relapsing 
fever. 

Pel  and  Ebstein  have  described  a  febrile  condition  which  sometimes 
occurs  in  pseudoleukeniia  and  simulates  that  of  relapsing  fever;  but  it 
may  be  distinguished  by  the  absence  of  the  spirilla  from  the  blood,  the 
general  enlargement  of  the  lymphatic  glands,  liver,  and  spleen,  and  the 
fiict  that  the  pyrexial  periods  do  not  tend  to  grow  shorter. 

Prognosis. — The  prognosis  of  relapsing  fever  is  good,  but  of  ''bil- 
ious typhoid  *'  it  is  bad  indeed.  Apart  from  the  type,  we  must  consider, 
ID  thia  aa  iu  all  other  acute  infectious  disease,  the  number,  character, 
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and  frequency  of  occurrence  of  the  various  oompIicatioiM.  As  stated, 
these  are  few,  infrequent,  and  mostly  benign.  Among  those  signalizing 
danger  are  severe  hemorrhages  (epistaxis,  metrorrhagia,  hematemesis, 
etc.),  premature  labor,  signs  of  uremia  and  syncope,  marked  jaundice 
and  excessive  vomiting,  urgent  diarrhea,  etc.     Perhaps  the  most  fre- 

Juent  causes  of  death  are  pneumonia  and  acute  hemorrhagic  nephritis, 
ndividual  circumstances  exert  an  influence  upon  the  prognosis,  and  of 
those  that  render  it  more  grave  are  the  want  of  good  nursing,  privation, 
a  previously  enfeebled  system,  and  old  age  (the  disease  being  more  fatal 
in  elderly  than  in  younger  subjects). 

The  duration  depends  upon  the  number  of  paroxysms,  since  the 
latter  are  of  definite  length.  In  the  majority  of  cases  there  is  but  one 
relapse,  and  in  this  event  the  disease  lasts  from  eighteen  to  twenty  days. 
Treatment. — The  general  management,  including  the  time  and  use 
of  stimulants,  must  be  based  on  the  same  principles  as  are  employed  in 
typhoid  fever.  The  fever,  as  well  as  the  nervous  and  other  leading  symp- 
toms, is  to  be  opposed  by  the  cold  or  gradually  cooled  bath,  employed  as 
indicated  in  the  article  on  the  treatment  of  the  latter  disease.  If,  as  may 
happen,  there  are  adequate  reasons  why  balneo-therapeutics  cannot  be 
used,  then  cold  spongings,  with  the  ice-cap  or  the  cold  pack,  may  be  tried. 
Internal  antipyretics  may  be  reserved  for  use  in  cases  in  which  the  tem- 
perature is  very  high  and  the  above-mentioned  means  are  impracticable. 
Small  doses  of  phenacetin  (gr.  ij  to  v — 0.1296  to  0.3240)  or  acetanilid 
(gr.  ij  to  iij — 0.1296  to  0.1944)  are  to  be  administered,  at  the  same  time 
guarding  the  heart,  and  the  signs  of  collapse  must  be  promptly  met  by 
the  free  yet  prudent  use  of  stimulants  (strychnin,  alcoholics,  ammonium, 
etc.).  Vomiting  often  induces  marked  debility,  and  calls  for  the  use  of 
ice  or  iced  champagne  and  small  doses  of  cocain,  morphin,  or  dilute 
hydrocyanic  acid,  preceded  by  a  mercurial  laxative.  Counter-irritation 
over  the  epigastrium  is  also  useful.  For  the  intense  muscular  pain, 
restlessness,  and  sleeplessness  nothing  is  so  good  as  morphin  given  sub- 
cutaneously,  and  Dover's  powder  may  be  employed  if.  the  pain  be  of 
moderate  severity.  During  the  intermissions  the  patient  should  be 
kept  indoors  for  ten  days  or  more,  lest  exposure  or  sudden  exertion 
predispose  him  to  a  relapse.  Solid  food  may  now  be  gradually  resumed, 
and  tonics  judiciously  given.  H.  Lowenthal '  treated  131  cases  with 
antispirochetic  serum  (obtained  from  a  horse  that  had  been  treated  with 
blood  containing  the  spirochetae)  with  but  1  death.  The  treatment  of 
relapses  differs  in  no  way  from  that  of  the  first  febrile  period. 
*  Deutsche  med.  Woch.j  October  27  and  November  3,  1898. 
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MALARIAL  FEVER. 

(ChilU  and  Fever;  Fever  and  Ague;  Swamp  Fever.) 

Definition. — An  infectious,  non-contagious  disease  caused  by  the 
bemato7oa  of  Laveran.  It  is  characterized  by  splenic  enlargement, 
brief  febrile  attacks  which  recur  periodically,  melanemia,  and  a  ten- 
dency in  protracted  cases  to  irregular  fever  and  extreme  anemia.  The 
following  sub-varieties  will  be  discussed:  (I.)  Intermittent  fever ;  (IL) 
Pemieiou%  intermittent;  (III.)  Remittent  fever ;  (IV.)  Malarial  ca- 
chexia ;  (V.)  Marked  intermittenta ;  and  (VI.)  Malarial  hematuria. 

Historic  Note. — There  are  few  diseases  with  which  the  profes- 
sion has  been  acquainted  longer  than  with  malaria,  and  chief  among 
the  earliest  known  hotbeds  of  this  disease  were  the  city  of  Rome,  the 
Pontine  marshes  about  the  latter,  and  the  swamps  along  the  lower 
Danube.  It  is  pretty  generally  believed  that  the  prevalence  of  the 
disease  long  has  been,  and  still  is,  diminishing.  This  view  is  fully 
corroborated  by  my  own  observations  upon  the  cases  from  four  leading 
hospitals  of  Philadelphia,  and  is  doubtless  due  to  the  drying  of  marshy 
districts  of  a  malarious  character,  thereby  rendering  the  districts  unsuited 
to  the  development  of  the  mosquito. 

New  England,  once  a  region  in  which  the  disease  was  very  preva- 
lent, now  affords  few  cases.  Again,  in  the  southern  portion  of  the  United 
States  the  severer  forms  of  malaria  prevailed  extensively  in  the  past,  but 
a  marked  tendency  to  progressive  reduction  in  the  number  of  cases  has 
also  been  observed  here.  In  foreign  lands  (England  and  Continental 
Europe)  the  constantly  decreasing  prevalence  and  virulence  of  this  dis- 
ease have  been  noted  by  numerous  careful  observers.  The  relation  be- 
tween malaria  and  the  mosquito  is  suggested  in  the  writings  of  such 
ancient  authors  as  Columella  and  Varro.  The  peasants  say  "  in  such 
a  place  there  is  much  fever,  because  it  is  full  of  mosquitoes.*'  Shep- 
herds returning  from  the  European  mountains  to  their  cabins  smoke 
them,  to  drive  out  the  mosquitoes,  and  often  the  sheep  occupy  the  cabin 
for  a  time,  when  the  famished  mosquitoes  inflict  their  bites  upon  these 
animals,  after  which  they  show  little  tendency  to  bite  man  (an  ancient 
prophylaxis).  Mbu  is  the  term  used  in  Eastern  Africa  for  both  ma- 
laria and  the  mosquito. 

In  1848  Noth,  of  America,  maintained  that  both  yellow  fever  and 
malaria  were  transported  by  the  mosquito,  and  King,  in  1883,  showed 
that  malaria  was  transmitted  in  this  manner.  In  1891  Laveran  recog- 
nized the  mosquito  as  an  intermediary  host  of  this  parasite.  Similar 
views  were  held  by  Pfeiffer  and  Koch  in  1892,  Bignami  in  1894,  and 
Manson  in  1896. 

Pathology. — The  chief  and  most  constant  morbid  lesions  are 
attributable  to  the  direct  effect  of  the  malarial  parasites  upon  the  blood. 
The  symptomatic  anemia  (often  quite  pronounced)  results  from  the  de- 
struction of  red  corpuscles  by  the  parasites.  There  is  a  marked  ten- 
dency to  an  accumulation  of  pigment  in  the  blood  and  in  certain  of  the 
internal  organs,  particularly  the  spleen  and  liver.     To  account  for  this 
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is  tlie  fact  mentioned  in  the  description  of  the  amebse  (itifra)  that  the 
hemoglobin  of  the  blood  is  converted  into  melanin  (pigment)  by  the 
organisms.  The  malarial  parasite  also  engenders  a  toxin  ^vhich  may 
be  ill  part  responsible  for  the  morbid  lesions  of  the  disease. 

77te  Sfleen  is  engorged  with  blood,  and  at  first  is  swollen  (chiefly 
during  the  febrile  paroxysm),  but  it  soon  becomes  j>ermanently  enlarged 
C' ague-cake  ")♦  A  rare  accident  in  intermittent  fever  is  rupture  of  the 
spleen.     Hemorrhagic  infarcts  are  occasionally  presented  by  this  organ. 

The  liver  is  also  engorged,  but  not  to  the  same  extent  as  the  spleen. 

The  heart'ckamber&  may  be  found  to  be  acutely  dilated.  Neuritis 
has  been  observed  by  Gowers,  Bam  stark,  Ewald,  and  V,  1\  Gibney. 
W.  G.  Spiller '  reported  a  case  tliat  showed  partial  sclerosis  of  the  motor 
tracts,  and  recent  hemorrhages  within  the  left  internal  capsule. 

biology.  —  Bacteriology.  —  At  present  our  knowledge  of  the 
malarial  pjirasite  may  be  discussed  under  five  heads:  (!)  Discovery 
of  the  Plasmodium  malar ite  in  the  blood  of  persons  suffering  from  the 
disease.  (2)  Its  developmental  cycle  (sporuiation),  as  shown  by  Golgi, 
in  188r#.  (3)  The  discovery,  by  McCallum,  of  its  method  of  sexual 
fertilization.  {4)  Its  development  in  an  intermediate  host  (the  mos- 
quito), as  first  pointed  out  by  Surgeon-Major  Ross.  (5)  The  observa- 
tions of  the  Italian  school,  showing  its  method  of  re-entering  the  tissues 
of  man. 

(1)  It  remained  for  Laveran  to  discover  the  malarial  parasite  in 
1880,  but  it  was  not  until  1H83,  when  Marcbiaf^iva,  Celli,  and  (ii»lgi 
published  their  confirmatory  investigations,  tiiat  the  j^rofession  accepted 
malaria  as  a  disease  of  parasitic  origin. 

(2)  Laveran  and  Golgi  observed  that  certain  parasites,  especially 
those  found  in  estivo-autumnal  iex^r,  developed  into  peculiar  cres- 
centic  bodies  (garaetr>cyt€*s).  (Jther  more  rounded,  ring*like  bodies 
were  seen  to  display  abnormal  agitation  in  from  ten  to  fifteen  minutes 
after  being  withrlrawn  from  the  body,  followed  by  the  discharge  from 
the  protoplasm  of  several  filamentous  bodies,  or  flagella  (microgamcto- 
cytes).  The  latter  were  seen  to  separate  from  the  parent-eel  1.  after 
which  they  were  found  swimming  independently  in  the  blood. 

(3)  The  significance  of  both  the  erescentic  and  llagelbited  bodies  was 
first  described  by  Macr:illnm,*  of  America.  While  studying  the  lifc-his- 
tory  of  the  **halteriditnn/'  it  was  noted  that  a  limited  number  of  ellipsoid 
bodies  were  produced,  corresponding  to  the  erescentic  bodies  seen  in 
human  malaria.  Certain  rd'  these  bodies  were  hyaline,  others  grannlar, 
and  it  was  tlie  ftirmer  variety  only  that  developed  tlagella.  A  fiagellum, 
on  swimming  away  from  the  nifither-eel],  was  seen  to  display  peculiar 
agitation  on  approaching  one  of  tlie  granular  bodies  (erescentic).  Other 
similar  hvaline  bodies  alsr»  directed  their  movements  toward  this  trranu- 
lar  ellipsoid,  which  became  agitated  by  their  approach.  One  f*f  the 
flagella  was  seen  to  enter  the  grauuhir  body  and  effect  a  symbiosis 
witli  it  (nexual  fertiihafHm),  Fertilization  was  foHowed  by  a  short  rest, 
after  which  the  granular  body  was  seen  to  assume  a  worm-like  form, 
and  then  swim  slowly  away,  its  pointed  end  dircctrd  foremost  and  traib 
ing  behind  it  pigment-particles,  which  were  formerly  situated  within  ita 

*  Amer.  Jour,  Med.  iSb".,  December,  1900. 
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protoplasm.     Later  MacCallum  was  able  to  confirm  these  investigations 
in  a  case  of  malaria  in  man  (estivo-autumnal). 

(4)  Manson  correctly  supposed  that  the  mosquito  sucked  blood  from 
persons  sick  of  malaria ;  but  his  subsequent  deductions  and  the  sup- 
positions on  which  they  rested  have  been  shown  by  MacCallum  to  be 
erroneous. 

Surgeon-Major  Ross/  of  Liverpool,  convinced  by  Manson*s  theory, 
began  his  investigations  in  India,  in  1895,  by  endeavoring  to  determine 
what  became  of  the  parasite  after  entering  the  mosquito's  stomach. 
During  August  and  September,  1897,  two  members  of  the  species  (genus 
Anopheles),  bred  from  the  larvae,  were  fed  on  the  blood  of  patients  con- 
taining crescents,  and  he  found  certain  peculiar  spheroidal  cells  on  the 
wall  of  the  stomach,  which  convinced  him  that  ^^  these  cells  constituted 
the  long-sought  mosquito  stage  of  the  parasite*'  {zygote). 

In  1898  Ross  studied  the  "zygotes  of  protozoma"  of  birds.  He 
found  that  they  attached  themselves  to  the  outer  coats  of  the  mosquito's 
stomach.  The  zygote  grows  rapidly,  without  movement  or  change  in 
form,  protruding  into  the  insect's  body-cavity.  Later  its  capsule  be- 
comes easily  perceptible  and  the  cell-substance  is  seen  to  divide  into 
from  ten  to  twelve  "  meres. '*  In  from  one  to  three  weeks,  depending 
on  the  external  temperature,  the  zygote  matures,  when  each  mere  con- 
tains a  number  of  delicate,  *' thread-like"  blasts. 

The  next  important  step  in  the  development  of  the  parasite  is  the 
rupture  of  its  capsule,  setting  free  these  "thread-like"  blasts  within 
the  insect's  body ;  they  are  then  carried  by  the  blood's  currents  to  all 
its  tissues,  particularly  into  the  insect's  salivary  gland,  where  they  are 
found  in  large  numbers.  The  common  duct  of  the  salivary  gland  of 
the  mosquito  (genus  Anopheles)  passes  along  the  middle  stylet  of  the 
proboscis,  opening  at  its  extremity,  thereby  necessitating  that  a  portion 
of  the  secretion  of  this  gland  be  poured  into  the  wound  caused  by  the 
insect's  bite.  In  the  human  body  the  blasts  return  to  the  amebuhxi  with 
which  the  life-history  of  this  parasite  began. 

(5)  In  1898  Grassi  found  three  chief  species  of  the  mosquito  in  ma- 
larious localities :  the  Anopheles  claviger  was  constantly  present,  while 
two  varieties  of  Culex  were  also  observed. 

In  Nov.,  1898,  Bastianelli,  Bignami,*  and  Grassi  conducted  a  series 
of  experiments,  by  feeding  mosquitoes  the  blood  from  persons  suffering 
from  estivo-autumnal  fever,  confirming  the  findings  described  by  Ross, 
in  Aug.,  1897.  These  investigations  showed  further  the  mode  of  infec- 
tion :  that  healthy  mosquitoes  become  infected  by  sucking  blood  from 
malarial  patients,  and  that  in  from  eight  to  twenty-one  days  such  insects 
may  infect  healthy  men  with  the  disease  by  their  bites.  One  mosquito 
may  infect  many  persons,  and  may  possess  this  power  for  an  indefinite 
period,  •'  since  not  all  of  the  germinal  threads  escape  from  the  venomo- 
salivarv  ^jland."^  Both  Ross  and  the  Italian  workers  have  found  that 
neither  the  common  house  mosquito  (genus  Culex)  nor  the  AnophoU's 
nigripines  take  part  as  an  intermediary  host  for  this  parasite.  The 
fact  that  mosquitoes  (Anopheles  claviger)  are  known  to  occupy  non- 

»  Brit.  Mfil  Jour.,  Dec.  18,  1897. 

»  "Malaria  aud  Moequitoes."  Lancet,  Jan.  13,  1900. 

•  Jour,  Amer.  Med,  Awoc.y  Feb.  3,  1900,  A.  Woldert. 
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malarious  districts  proves  the  innocence  of  the  uninfected  insects.  A 
single  case  of  malaria  transported  to  such  territory,  and  subjected  to 
the  bites  of  these  same  mosquitoes,  often  results  in  an  epidemic. 

The  malarial  parasite  of  Laveran  belongs  to  a  subclass  of  the  pro- 
tozoa known  as  hematozoa.  Of  the  latter,  three  varieties,  corresponding 
with  the  three  leading  clinical  forms  of  the  affection,  have  been  dis- 
tinguished, and  the  evolution  of  two  of  these  parasites  at  least  takes  place 
within  the  red  blood-corpuscles.  They  enter  the  red  cells  in  the  form 
of  small,  non-pigmented  plasmodia,  exhibiting  ameboid  motion,  and  then 
feed  upon  their  host,  transforming,  at  the  same  time,  the  hemoglobin  of 
the  latter  into  dark  pigment-granules  as  they  develop.  When  the  intra- 
globular  plasmodia  have  consumed  the  red  blood-corpuscles  the  granules 
of  pigment  accumulate  in  the  center  of  the  parasite,  while  on  its  periph- 
ery the  processes  of  subdivision  and  sporulation  are  taking  place, 
forming  fresh  generations  of  hematozoa.  These  young  parasites  assume 
the  form  of  minute,  more  or  less  spheric,  hyaline  bodies,  which  again 
enter  the  red  blood-corpuscles  and  start  on  a  new  cycle  of  development. 
It  is  probable,  as  Golgi  suggests,  that  the  third  variety  is  not  intimately 
connected  with  the  circulating  medium,  but  that  its  evolution  princi- 
pally takes  place  in  the  internal  organs  (spleen,  bone-marrow,  etc.). 
The  special  varieties  of  the  malarial  parasite  will  be  described  sepa- 
rately. 

(1)  The  Ameba  catmng  Tertian  Intermittent  Fever, — This  begins 
its  cycle  of  evolution  in  the  red  blood-corpuscle  as  a  small  hyaline 
ameba.  Its  development  is  attended  with  the  appearance  in  its  inte- 
rior of  fine,  brown,  motile  granules  in  the  form  of  pigment,  and 
when  matured  it  about  equals  the  size  of  a  normal  red  corpuscle.  It 
now  assumes  a  spheric  form,  the  pigment  collecting  centrally,  and 
sporulation  into  fifteen  to  twenty  or  more  segments  follows.  The  tertian 
parasites  are  exceedingly  numerous  in  the  blood,  and  pass  through  the 
various  stages  of  their  life-cycle  almost  simultaneously,  the  sporulation 
of  an  entire  generation  occurring  within  the  space  of  a  few  hours 
(Golgi).  The  occurrence  of  the  malarial  paroxysm  follows  the  process 
of  sporulation,  which  is  attended,  most  probably,  with  the  development 
of  a  toxin^  and  the  symptoms  of  the  disease  may  be  attributable  chiefly 
to  the  effects  of  the  latter.  The  red  corpuscle  that  includes  the  parasite 
becomes  enlarged  and  decolorized  as  the  latter  develops.  The  parasite 
of  tertian  intermittent  runs  its  cycle  in  about  forty-eight  hours.  Hence 
infection  by  a  single  generation  would  result  in  sporulation  every  second 
day,  followed  by  the  malarial  paroxysm.  Quite  commonly,  infection  by 
two  groups  of  parasites  occurs  on  successive  days,  and,  since  each  has  a 
definite  period  of  evolution,  a  daily  malarial  paroxysm  is  the  result 
(quotidian  intermittent).  Multiple  infection  with  this  parasite  may 
occur,  but  with  great  rarity. 

(2)  The  Ameba  eaitsing  Quartan  Fever. — This  cannot  be  distinguished 
from  the  tertian  parasite  at  the  beginning  of  its  brief  career,  but  later 
differences  are  clearly  perceptible.  Its  ameboid  movements  are  more 
deliberate,  and  its  pigment-granules  are  coarser,  darker,  and  also  less 
motile  than  those  of  the  tertian  organisms.  Unlike  the  latter,  it  does 
not  attain  the  size  of  the  red  corpuscles,  and  during  sporulation  the  seg- 
ments (five  to  ten  in  number)  encircle  in  an   orderly  way  the  central 
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?igmeDt-ma8S  or  clump,  "rosettes "  of  great  beauty  thus  being  formed, 
'he  red  blood-corpuscle  that  harbors  the  quartan  parasite  contracts 
upon  its  destroyer,  appears  shrivelled,  and  its  color  changes  at  the  same 
time  from  the  normal  to  a  deep  greenish  or  bronzed  tint.  It  sporulates 
about  seventy-two  hours  after  it  enters  the  red  corpuscle ;  hence,  if  only 
one  group  of  parasites  be  present,  febrile  attacks  occur  every  fourth  day, 
forming  the  simple  quartan  intermittent.  On  the  other  hand,  double 
quartan  infection  results  in  paroxysms  on  two  successive  days,  followed 
by  an  intermission  lasting  one  day,  while  triple  infection,  or  the  presence 
of  three  groups,  causes  daily  paroxysms — the  quotidian  intermittent. 
Infection  by  more  than  three  groups  of  the  quartan  parasite  may  occur, 
but  is  very  rare. 

(3)  2%e  Ameha  causing  Ustivo-autumnal  Fevers. — The  cycle  of  this 
variety  is  evolved,  chiefly,  in  certain  of  the  internal  viscera,  and  the 
microscopic  examination  of  the  blood  in  the  various  stages  of  the  dis- 
ease does  not  always  give  a  positive  result,  as  in  the  tertian  and  quartan 
types.  The  organism  invades  the  red  blood-corpuscle,  but  to  what  extent 
is  not  definitely  known.  It  is  a  quite  small  hyaline  body,  its  size  at  ma- 
turity scarcely  equalling  one-half  the  dimensions  of  the  red  corpuscle, 
and  it  accumulates  very  few  fine  pigment-granules.  The  parasite  may 
be  found  in  the  later  stages  in  the  blood  from  certain  internal  viscera, 
such  as  the  spleen,  bone-marrow,  etc.  After  the  condition  has  lasted  a 
time  characteristic  oval  and  crescentic  bodies,  which  are  more  or  less 
refractive,  may  be  observed  in  the  fresh  blood.  These  so-called  "siclcle- 
form  bodies*'  show  central  rods  and  clumps  of  coarse  pigment,  and  are 
especially  connected  with  this  category  of  malarial  fevers.  Ring-form 
bodies,  and,  at  times,  the  signet-ring  forms,  are  observed.  Pigmented 
bodies  are  also  present.  The  red  corpuscle,  at  whose  expense  the  para- 
site develops,  assumes  a  brassy-green  hue,  becoming  shrivelled  and 
often  crenated. 

It  would  appear  from  the  studies  of  Marchiafava  and  Bignami,  and 
Surgeon  Craig,*  that  two  varieties  of  parasite  are  concerned — quotidian 
and  tertian  forms  of  autumnal  fevers. 

The  parasites  of  tertian  estivo-autumnal  fever  are  larger  than  the 
quartan  parasite,  and  during  the  hyaline  stage  the  signet-ring  form, 
sluggish  ameboid  movement,  clear-cut  refractive  outline,  and  the  occur- 
rence of  one  organism  in  a  blood-cell  which  is  not  wrinkled  are  ob- 
served; during  the  pigmented  stage,  the  ameboid  movement  and  fine 
granular  motile  pigment.  Segmentation  takes  place  outside  the  cor- 
puscle. Crescents  are  large,  slender,  deeply  pigmented,  and  show  a 
clear  outline. 

The  quotidian  parasite  is  smaller,  at  times  actively  ameboid,  and  more 
than  one  parasite  may  occupy  a  single  red  cell,  which  is  usually 
wrinkled.  Their  pigment  is  motionless,  and  usually  in  the  form  of  short 
rods.  Crescents  are  small,  plump,  and  often  present  a  double  outline. 
Segmentation  occurs  within  the  red  corpuscle. 

Flagella  (Microgames), — Certain  of  the  ellipsoid  bodies  are  seen  to 
display  fine  cilia  after  the  blood  is  drawn  from  the  body,  and  these 
flagella  may  be  found  floating  in  the  blood,  when  they  display  decided 
»  JSew  York  Med.  Jour.,  Dec.  23,  1899. 
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movement     Their  function,  id  connection  with  that  of  the  crescent^ 
has  been  previously  described. 

Predisposing  Causes.— (1)  Soil. — Fresh-water  marshes  favor  the  de- 
velopraeiit  of  njahiria,  and  are  most  fruitful  in  intiuencitig  its  growth 
when  located  near  the  coast  and  tainted  with  salt  water.  Again, 
marshy  districts  affording  luxuriant  vegetation  are  notorious  as  malarial 
foci.  Keeping  in  remembrance  the  foregoing  facts,  we  can  readily  see 
why  malaria  is  unusually  prevalent  in  certain  countries  (chieliy  tropical), 
ami  why  it  is  chiefly  confined  to  the  low^-lying  estuaries  and  the  deltaa 
of  rivers.  The  same  facts  explain  satisfactorily  why  certain  districts 
which  were  very  liable  to  the  affection  should  have  become,  as  the  result 
of  denudation  of  the  virgin  soil  and  its  subsequent  drainage  and  culti- 
vation, entirely  free  from  the  complaint.  Epidemics  following  the 
upturning  or  the  removal  of  the  surface  of  the  virgin  soil  are  probably 
due  to  importation  of  the  disease,  and  are  common  on  the  frontier  of  the 
South  and  West,  IL  J.  Wariug  has  shown  that  when  the  water-level 
is  highest  malaria  h  most  prevalent. 

(2)  Climate.— Malaria  is  more  prevalent  in  tropical  and  subtropical 
;han  in  temperate  climates,  and  more  common  in  the  latter  than  in  the 

polar  zones.      Hence  it  occurs  more  frequently  in  the  southern  than  in 
the  northern  States  of  our  own  country. 

(3)  Eapidly  mowing  trees  dry  the  soil  by  absorbing  enormous  quan- 
tities of  water.  In  the  Ronum  Campagna  extensive  experiments 
have  been  made  with  the  eucalyptus  tree,  and  the  results  have  been 
remarkable,  districts  protected  in  this  manner  becoming  ahnost  entirely 
free  from  malaria  in  a  few  years,  the  environment  being  unsuited  to 
the  mosquito, 

(4)  Seasons, — In  temperate  latitudes  most  cases  are  developed  in  the 
autumn,  the  maximal  period  corresponding  with  the  month  of  Septem- 
ber, This  dictum  is  bii.sed  upon  4H41  cases  of  lualaria  gathered  by  the 
writer  from  the  records  of  the  leading  Philadelphia  hospitals,'  Cases 
that  develop  before  the  *'  Anopheles  claviger  *'  makes  its  appearance 
(in  June)  are  possibly  relapses.  In  the  tropics  the  case  seems  to  be 
difterent,  and  two  maximum  periods^spring  am!  autumn^ohtain. 
Statistics  from  the  hospitals  of  Kome,  collected  from  I8l>4  to  181*8,  sIjow 
the  maximum  number  of  cases  to  occur  in  August,  September,  October, 
November,  and  July,  respectively,  while  in  June  the  minimum  number 
is  seen. 

(5)  Gravitation. — Persons  occupying  the  upper  stories  of  a  house  or 
living  on  slight  elevations  arc  affected  with  relative  infrequency,  for  the 
reason  that  mosquitoes  are  always  found  neur  the  earth's  surface,  where 
the  air  currents  are  feeble.  This  fact  also  explains  the  nocturnal  infec- 
tion. 

(H)  Race  exerts  little  influence  in  other  lands  than  our  own,  but  in 
e  United  States  negroes  are  slightly  less  susceptible  than  are  the 
hites, 

(T)  Sex  is  without  effect  when  men  and  women  are  equally  exposed, 

'ases  are,  however,  vastly  more  frequent  among  males  because  of  their 

creased  liability  to  exposure,  and  particularly  while  following  certain 

cupations  (agriculture,  marsh -draining,  etc.).     The  5044  cases  col- 

*  Univ.  Med,  Mag,,  May,  1897. 
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lected  by  myself  gave  the  numerical  proportion  of  6  to  1  in  favor  of 
males. 

Immnnity. — There  are  individuals  immune  from  malaria  and  experi- 
mental malaria.  An  individual  may  present  this  property  after  a  mild 
fever  has  been  cured  by  quinin.  Maurel  has  shown  that  all  races  are 
equally  susceptible,  but  that  by  living  in  a  malarious  district  whites 
may  in  time  show  marked  immunity.  By  the  use  of  methylene-blue 
and  euchinin  an  immunity  may  be  established  against  the  inoculation 
of  from  1  to  2  grams  of  estivo-autumnal  blood. 

Ineabation. — According  to  Bignami  and  Bastianelli,  the  period  of 
incubation  for  experimental  malaria  is:  Quartan,  15  days;  spring 
tertian,  12  days ;  estivo-autumnal  tertian,  5  days.  The  administration 
of  potas.  brom.,  potas.  iod.,  arsenic,  carbolic  acid,  antipyrin,  and 
phenocoll  may  result  in  a  longer  period.  Angelo  Celli  has  seen  spring 
tertian  show  incubation  of  22  days,  and  the  estivo-autumnal  tertian  17 
davs. 

Epidemiology. — Estivo-autumnal  fevers  are  rare  in  their  recur- 
rence, while  mild  tertian  and  quartan  prevail  with  each  new  spring,  and 
the  first  cases  of  tertian  are  noted  to  occur  in  the  same  house  in  which 
the  last  recurrence  of  these  fevers  appeared.  After  the  first  cases  there 
is  a  lapse  of  from  seventeen  to  eighteen  days,  after  which  the  epidemic 
spreads.  The  life  and  habits  of  the  Anopheles  have  a  direct  bearing 
upon  epidemics — "  either  the  first  cases  of  these  fevers  in  July  are  recur- 
rences of  a  previous  infection,  or  the  very  first  cases  of  these  fevers  in 
July  are  primary  *'  (Celli).  "  Both  hypotheses  are  possible.  In  both 
we  have  to  deal  with  a  contagion  circulating,  so  to  speak,  between  the 
temporary  host  (man)  and  the  definitive  host  (mosquito),  a  contagion 
which,  by  means  of  the  blood  of  the  relapsing  cases  of  the  preceding 
year,  is  transmitted  by  the  agency  of  mosquitoes,  and  starts  the  epi- 
demic of  the  following  year.'*  There  are  many  interesting  questions  not 
yet  explained. 

(I.)  Intermittent  Fever. — Symptoms. — The  clinical  history  pre- 
sents itself  under  two  beads :  (a)  the  paroxysms,  and  (6)  the  manner 
in  which  the  paroxysms  recur. 

(a)  The  Paroxysms. — There  may  be  premonitions  lasting  from  one  to 
several  days,  and  most  significant,  yet  not  distinctive,  are  headache, 
pain  in  the  nape  of  the  neck,  yawning,  a  yellowish  complexion,  and  a 
slight  splenic  enlargement.  In  a  large  proportion  of  the  cases,  how- 
ever, the  onset  is  abrupt.  Typical  paroxysms  present  three  stages — 
chi'fi,  fever,  and  sweating.  The  chill  is  intense,  causing  shivering,  and 
often  chattering  of  the  teeth.  Malaise  is  marked,  the  skin  is  cool  and 
pale,  face  slightly  cyanotic,  and  limbs  painful.  This  stage  usually  occurs 
in  the  morning  hours,  though  the  time  of  onset  is  by  no  means  constant ; 
its  duration,  also,  varies  greatly,  generally  lasting  from  one  to  two  hours. 
The  internal  temperature  rises  rapidly;  the  pulse  is  small,  rapid,  and  of 
high  tension. 

The  hot  stage  succeeds  the  chill,  and,  in  striking  contrast  with  the 
first  stage,  the  face  wears  a  decided  flush  and  the  skin  is  burning  hot  to 
the  touch.  The  temperature  continues  to  rise,  but  not  so  rapidly  as  in 
the  first  stage.  Its  maximum  level,  usually  from  104°  to  106°  F.  (40° 
to  41®  C),  is  soon  reached,  and  may  either  be  maintained  uniformly  for 
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several  hours,  or  the  curve  may  show  two  small  siimmita  if  the  tempera- 
ture be  recorded  fre<|ueiitly  (Fig.  10).  The  pulse  is  full  and  bounding, 
except  in  the  rare  iiistanees  in  which  acute  dilatation  of  the  heart  en- 
sues, when  it  is  quite  feeble  and  .sometimes  irre^idar.  The  length  of  the 
second  stage  exceeds  that  of  the  first,  being  from  three  to  six  hours. 
The  temperature  generally  begins  to  decline  before  the  close  of  the 
febrile  stage. 


Fio.  10— TeniTH^rntureciirve  in  a  eiwe  of  double  tertian  fever.    C.  F.  C,  ogecl  forty-one  3rc«n, 

When  sweating^  which  soon  becomes  profuse,  seta  in,  the  symptoms 
of  the  hot  J^tage  are  promptly  relieved.  The  temperature  fulls  by  crisis, 
touching  the  normal  levtd  in  si  few  hours;  the  decline,  however^  is  less 
rapid  thsm  the  rise  at  the  beginning  of  the  paroxysm.  The  fall  may  be 
unbroken  by  any  fresh  elevations  of  tenij^erature.  though  more  often  the 
latter  occur,  and  less  frequently  defervescence  occurs  by  steps,  the  tem- 
perature dropping  one  or  more  degrees,  and  remaining  at  the  new  level 
for  a  short  period.     It  again  drops  about  an  equal  distance,  and  so  on 
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antil  the  normal  is  reacheiL  l^sually,  fnllawing  the  paroxysm,  the 
temperature  becomes  subnormal  (about  97°  F. ;  36°  C.)*  The  length 
of  the  typical  malnrinl  paroxysm  ranges,  in  all  save  exceptional  instances, 
from  eight  to  twelve  hours. 

(Ji)  The  Manner  in  whirh  the  Pfirori/sms  Heinir.-^The  special  cha- 
racteristic of  this  form  of  intermittent  is  the  reguhirity  ^ith  which  the 
paroxysms  recur  in  catics  that  are  not  under  treatment.  The  intern* is- 
sion,  or  time  between  two  snceei^sive  paroxysms,  is  most  freqnently 
twenty-four  hours  (quotidian  intermittent  fever);  almost  as  often  it  is 
forty-eight  hours  (tertian  intermittent);  and  less  freqnently  it  is  sev- 
enty-two hours  (quartan  intermittent).  If  there  be  two  paroxysms  on 
one  day — a  rare  occurrence — the  term  '*  double  quotidian  *'  is  used  to 
designate  the  case.  U?  the  above  types,  as  stated  in  tfie  life  history  of 
the  parasite,  two  only — the  tertian  and  the  quarian — have  been  clearly 
distinguished.  The  quotidian  ague  (the  most  frequent  clinical  variety) 
19  generally  due  to  double  infection  by  the  tertian  parasite,  and  very 
rarely  is  it  to  be  attributed  to  the  prosenee  in  the  blood  of  three  group.s 
of  the  cjuartan  parasite,  resulting  in  daily  sporulation.  It  sometimes 
happens  that  the  paroxysms  recur  a  couple  of  hours  later  each  succes- 
sive day,  w  hen  it  is  callcil  a  **  retnrding  *'  intermittent  fever,  or  they 
may  recur  a  little  earlier,  when  the  term  ^-^antieipating^'  is  employed. 

Other  More  or  Less  Charaeterhtk  Stpnptoms. — Apart  from  the  par- 
oxysms and  the  regularity  with  which  they  recur,  i<plrnic  ^mhwijement  is 
almost  always  present,  and  hence  is  of  considerjd>le  clinical  import. 
After  the  first  paroxysm  or  two  the  swelling  is  usually  nitarked  and 
demonstrable,  especially  by  palpation.  The  organ  can  be  shown  to  in- 
crease in  size  with  each  succeeding  paroxysm.  Tenderness  is  elicited 
on  pressure,  and  commonly  outlasts  the  course  of  the  affection  for  a  con- 
siderable length  of  time.  Moderate  enlargement  of  the  liver  may  be 
present,  but  this  is  neither  so  significant  nor  so  constant  as  enlargement 
of  the  spleen. 

Connected  with  the  skin  are  two  symptoms  of  considerable  diagnostic 
value:  (1)  &  i/eUowinh-bronm  fiis<^oforatio7i,  the  so-called  *' malarial  com- 
plexion/' due  to  the  deposition  of  pigment;  and  (-)  herpes.  The  latter 
^>ecnrs«  usually  on  the  pridabia  or  on  the  nose,  though  rarely  elsewhere. 
Other  skin-eruptions,  as  urticaria  and  purpura,  have  been  described  by 
aut}ir>rs.  hut  they  have  no  real  clinical  worth. 

As  stated  under  I*athology,  aeute  dilatation  of  the  heart  may  develop, 
attended  with  the  usual  physical  signs  of  this  condition,  but  it  rarely  lasts 
longer  than  the  brief  febrile  paroxysm*  Murmurs  of  functional  origin 
may  also  be  heard  in  the  heart  during  the  attack,  and  the  iftrtf/ti  upon 
auscultation  sometimes  present  the  signs  of  a  dry  bronchitis. 

The  urine  may  contain  a  small  amount  of  albumin,  and  rarely  there 
is  acute  nephritis— a  rather  common  sequel  in  the  negro.  There  is  a 
tnaporary  increase  in  the  amount  of  urra  eliminated,  and  this  may  be 
observtHi  from  two  w  six  or  eight  hours  before  the  chill,  so  that  an  ap- 
proaching paroxysm  can  he  foretold  if  a  quantitative  analysis  of  the 
urine  be  made  at  the  projier  time  (Jaccoud). 

G astro-intestinal  st/nti'(otn»  ujay  be  present,  but  are  not  prominent, 
if  we  except  a  diarrhea  which  is  sometimes  considerable.     Catarrhal 


jaundice  and  paroxysmal    vomiting   may  be  observed,  but  these  ar 
limited  to  the  graver  forms  of  iDtermittent. 

There  is  no  ieukoer/fomii^  but  there  is  a  rapid  diminution  io  the  num- 
ber of  both  red  and  white  corpuscles,  proportionate  *'*  to  the  severity  and 
the  number  of  the  attacks  "  (W,  W.  Johnston). 

Clinical  Varieties. — Besides  the  typical  attacks,  mild  or  rudimentartf 
forms  are  met  with,  these  either  bein^^  doe  to  slight  infection  or  appear- 
ing as  the  rciHmint  of  cases  of  usual  severity  after  active  treatment. 
The  separate  stages  of  the  febrile  attack.s  are  not  well  marked,  and  one 
or  more  may  be  missing;  thus  the  chill  may  be  absent  (dumb  ague), 
and  less  frequently  the  sweating  stage  may  fiiil  to  appear. 

In  children  there  h  no  rigor  noticeable.  They  grow  pak\  the  vis- 
ible mucous  membranes  often  being  slightly  ]ivi<l  during  the  ehilb  and 
the  paroxysms  may  be  initiated  by  a  convulsion  or  by  other  nervous 
phennmena.  Acute  nephritis  is  a  rather  frefjuent  sequel  in  white 
children. 

(II.)  Pernicious  Malarial  Intermittent, — ^This  truly  serious  form 
occurs  chiefly  in  highly  msdurial  districts,  and  rarely  also  in  the  wide- 
spread regions  in  which  the  simple  variety  prevails.  Hence  in  tbe  United 
States  it  is  encountered  mo.st  frequently  in  the  Southern  and  Southwest- 
ern States,  In  this  form  of  mahiria  the  parasites  of  estivo-autunmal 
fever  are  constantly  associated.  The  paroxysms  do  not  recur  with  strict 
regularity,  and  the  primary  paroxysms  are  rarely  pernicious  in  charac- 
ter; but  second  or  subserjuent  attacks  may,  in  addition  to  tbe  usual 
symptoms,   present  the  gravest  ] phenomena. 

Pathology. ^ — Thi*i  type  of  malaria  may  arise  (1)  as  a  fresh  infection, 
and  (ii)  as  a  reinfection, 

(1)  Infection, — The  blood  is  more  or  less  bydremic,  and  the  blood- 
disks  are  in  all  stages  of  disintegration.  The  spleen  is  considerably 
swollen,  soft,  and  its  parenchyma  is  turbid  and  lake-colored,  all  its 
tissue  elements  being  more  than  naturally  pigmented,  though  this  may 
not  be  niacroscoj)ically  appreciable.  Upon  microscopic  examination, 
however,  pigment-granules  and  red  corpuscles  containing  parasites  and 
phagocytes  are  observed,  particularly  in  tbe  pulp  adjacent  to  the  arte- 
rioles. The  liver  h  enlarged,  soft,  and  turbid,  and  pigmentation  occura, 
but  it  is  also  microscopic.  In  the  minute  vessels  phagocytes  and  para- 
sites containing  pigment  are  perceptible  within  the  red  corpuscles,  and 
numerous  small  necrotic  areas  have  been  observed.  The  kidnrffs  show 
microscopic  pigmentation,  most  marked  in  the  vicinity  of  its  blood-sup- 
ply. Minute  areas  of  cell-death  are  sometimes  seen.  The  braiu  may 
be  abnormally  colored,  as-suming  in  severe  eases  a  chocolate  tint,  and 
in  mild  types  a  lighter  hue.  The  brain-tissue  is  often  anemic,  and 
more  rarely  edematous,  Occasionally  there  is  congestion.  The  minute 
vessels  and  capillaries  are  literally  blocked  with  pbagocytes  and  blood- 
disks  more  or  less  disintegrated  (containing  fmrasites),  an<l  perivascular 
infiltration  and  minute  hemorrhages  may  rarely  occur,  producing  a  focal 
lesion. 

(2)  Reinfection. — The  blood  Is  often  extremely  hydre?nic.  The  spleen 
may  or  may  not  be  much  enlarged,  and  is  usually  quite  firm,  with  a 
well-marked  pigmentation  that  is  obvious  to  the  naked  eye.     Tbe  liver 

^is,  as  a  rule,  increased  in  size  to  a  moderate  extent  only,  and  is  some- 
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what  indurated,  while  macroscopically  it  is  seen  to  bo  deeply  pigmented. 
The  changes  presented  by  the  kidnei/s  diifer  in  no  essential  manner  from 
iho8€  of  tie  liver*  The  microscopic  appearances  of  the  liver,  spleen* 
and  kidneys,  apart  from  the  fact  that  the  amount  of  pigment  present  is 
relttively  greater,  are  entirely  analogous  to  those  met  with  when  a  fresh 
infection  occurs. 
Clinical  Varieties. — Three  varieties  merit  description  : 
(a)  Congestive  Chilh  {Algid  jPrirm). —These  are  accompanied  by 
radag  gastro-intestinal  symptoms  (vomiting,  purging,  etc.),  inducing 
.«T5teiiiic  collapse,  which  sitimhites  to  a  nicety  the  algid  stage  of  cholera. 
The  temperature  of  the  interior  of  the  body  is  much  elevated.  True 
dysenteric  symptoms  may  arise,  and  in  a  certain  proportion  of  the  cases 
jaandice,  followed  by  grave  nervous  symptoms,  may  be  a  secondary 
development.  This  condition  is  to  be  (Jiscriminated  from  yellow  fever, 
with  which  it  has  fre^juently  been  confounded.  The  parasites  in  this 
iffection  center  in  a  special  manner  in  tlie  gastro-intestinal  mucosa,  in 
theTDiiaels  of  which  they  may  be  seen  in  unusual  numbers,  sometimes 
farming  distinct  thrombi.  In  the  United  States  this  is  the  most  com- 
mon MQong  the  pernicious  forms. 

{h)  Sematuriv  PernieimiH  3Ia!aria. — In  this  form  the  chill  is  severe 
and  prolonged,  and  during  the  hot  stage  the  urine  is  bloody  and  scanty, 
containing  considerable  albumin,  with  bloody,  epithelial  and  granular 
cast*.  Hemorrhages  from  other  outlets  of  the  body  (mouth,  rectum, 
^na,  nares,  etc.)  may  also  occur,  together  with  larger  and  smaller 
Wlaneoua  eechymoses,  and  the  yellowish-brown  malarial  complexion  is 
uitensified.  The  mind  may  remain  clear  throughout,  althousrh  the 
pttJent  is  restless  and  anxious.  Urinary  suppression  may  ensue,  and 
nremic  toxemia  be  superadded;  the  greatest  dangers  being  cardiac  fail- 
ure, oretnia,  and  delirium  (or  coma  independently  of  the  latter).  Death 
18  rifely  the  direct  conseijuence  of  excessive  loss  of  blood. 

(f)  Comatose   Form. — The    chill    may   be    absent.     Grave    cerebral 
5'inptoms,  as  acute  delirium  or  sudden  coma,  seize  the  patient  violently. 
^ he  hot  stage  is  attended  with   high  fever,  and   if  the  patient  survives 
^^  paroxysm,  the  violent  nervous  symptoms  either  disappear  suddenly 
'itli  the  appearance  of  the  sweating  stage,  or  may  outlast  the  latter  by 
several  hours*     Primary  paroxysms  rarely  prove  fatal,  but  recurrences 
ofiflg  imininent  danger.     This  dangerous  variety  is  due  to  an  inordinate 
localization  of  the  malarial  jiarasites  in  the  brain,  where  they  form  com- 
plete thrombi,  and  induce,  as  a  consequence,  pathologic  lesions  in  the 
adjacent  structures. 
(IIL)  Remittent  or  Continued  Malarial  Fevers  (Estivo- 
,  AUttunnal  Fever ).^ — On  account  of  the  intensity  of  the  gastro-intes- 
tinal symptoms  this  variety  is  also  termed  Iniioug  reminent  fever.     Its 
rity  exceeds  that  of  intermittent  mahtrial  fever.     It  prevails  for  the 
part  in  warm  and  truly  tropical  climates,  thoygh  it  is  also  seen  in 
forms  in  temperate  climates.      The  estivo-uutiiinnal  parasites 
ly  described  are  the  specific  cause  of  the  tlisease. 
Pathology. — Melanosis  of  the  spleen,  liver,  and  brain  is  generally 
observed;  on   the  other  hand,  in   rare  instances  in  which  the  specific 
irasite  had  even  been  demonstrated   during  life,  the  internal  organs 
frere  found  to  be  non-pigmented  on  autopsy.     The   degree  of  the  pig- 
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jaundice  and  paroxysmal  vomiting  may  be  observed,  but  these  are 
limited  to  the  graver  forms  of  intermittent. 

There  is  no  leukocytosis^  but  there  is  a  rapid  diminution  in  the  num- 
ber of  both  red  and  white  corpuscles,  proportionate  "  to  the  severity  and 
the  number  of  the  attacks  "  (W.  W.  Johnston). 

Olinical  VarietieB. — Besides  the  typical  attacks,  mild  or  rudimentary 
forms  are  met  with,  these  either  being  due  to  slight  infection  or  appear- 
ing as  the  remnant  of  cases  of  usual  severity  after  active  treatment. 
The  separate  stages  of  the  febrile  attacks  are  not  well  marked,  and  one 
or  more  may  be  missing ;  thus  the  chill  may  be  absent  (dumb  ague), 
and  less  frequently  the  sweating  stage  may  fail  to  appear. 

In  children  there  is  no  rigor  noticeable.  They  grow  pale,  the  vis- 
ible mucous  membranes  often  being  slightly  livid  during  the  chill,  and 
the  paroxysms  may  be  initiated  by  a  convulsion  or  by  other  nervous 
phenomena.  Acute  nephritis  is  a  rather  frequent  sequel  in  white 
children. 

(II.)  Pernicious  Malarial  Intennittent. — This  truly  serious  form 
occurs  chiefly  in  highly  malarial  districts,  and  rarely  also  in  the  wide- 
spread regions  in  which  the  simple  variety  prevails.  Hence  in  the  United 
States  it  is  encountered  most  frequently  in  the  Southern  and  Southwest- 
ern States.  In  this  form  of  malaria  the  parasites  of  estivo-autumnal 
fever  are  constantly  associated.  The  paroxysms  do  not  recur  with  strict 
regularity,  and  the  primary  paroxysms  are  rarely  pernicious  in  charac- 
ter; but  second  or  subsequent  attacks  may,  in  addition  to  the  usual 
symptoms,  present  the  gravest  phenomena. 

Pathology. — This  type  of  malaria  may  arise  (1)  as  a  fresh  infection, 
and  (2)  as  a  reinfection. 

(1)  Infection, — The  blood  is  more  or  less  hydremic,  and  the  blood- 
disks  are  in  all  stages  of  disintegration.  The  spleen  is  considerably 
swollen,  soft,  and  its  parenchyma  is  turbid  and  lake-colored,  all  its 
tissue  elements  being  more  than  naturally  pigmented,  though  this  may 
not  be  macroscopically  appreciable.  Upon  microscopic  examination, 
however,  pigment-granules  and  red  corpuscles  containing  parasites  and 
phagocytes  are  observed,  particularly  in  the  pulp  adjacent  to  the  arte- 
rioles. The  liver  is  enlarged,  soft,  and  turbid,  and  pigmentation  occurs, 
but  it  is  also  microscopic.  In  the  minute  vessels  phagocytes  and  para- 
sites containing  pigment  are  perceptible  within  the  red  corpuscles,  and 
numerous  small  necrotic  areas  have  been  observed.  The  kidneys  show 
microscopic  pigmentation,  most  marked  in  the  vicinity  of  its  blood-sup- 
ply. Minute  areas  of  cell-death  are  sometimes  seen.  The  hrain  may 
be  abnormally  colored,  assuming  in  severe  cases  a  chocolate  tint,  and 
in  mild  types  a  lighter  hue.  The  brain-tissue  is  often  anemic,  and 
more  rarely  edematous.  Occasionally  there  is  congestion.  The  minute 
vessels  and  capillaries  are  literally  blocked  with  pha<rocytes  and  blood- 
disks  more  or  less  disintegrated  (containing  parasites),  and  perivascular 
infiltration  and  minute  hemorrhages  may  rarely  occur,  producing  a  focal 
lesion. 

(2)  Reinfection. — The  blood  is  often  extremely  hydremic.  The  spleen 
may  or  may  not  be  much  enlarged,  and  is  usually  (|uite  firm,  with  a 
well-marked  pigmentation  that  is  obvious  to  the  naked  eye.  The  liver 
is,  as  a  rule,  increased  in  size  to  a  moderate  extent  only,  and  is  some- 
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red  in  *.<  per  cent  of  the  cases  (Thayer);  while  either  a  slight  or 
Bftrkod  hepatogenous  jaundice  maj  appear.  Herpes  labialis  is  <|uite 
t  common.  The  nocturnal  remission  agrtin  ensues,  and  in  the  wild  tppe» 
or  in  those  brought  promptly  under  suitable  treatment  the  febrile  parox- 
ysms grow  briefer,  resulting  in  an  intermittent  form  of  fever.  The  course 
of  light  cases  18  run,  usually,  witliin  two  weeks. 

In  severe  ti/p^'g  or  in  neglected  cases  the  separate  febrile  paroxysms 
grow  longer  until  the  remissions  become  slight  and  simulate  continued 
fevers.  These  are  the  cases  that  are  distinguished  by  tlie  same  symp- 
totod  as  those  that  mark  typhoid  fever,  save  the  eruption  which  is  pecu- 
liar to  the  latter.  The  discovery  of  Laveran  is  of  the  highest  practical 
value  in  this  category  of  cases.  The  course  of  the  attack,  if  not  prop* 
erly  treated,  generally  prolongs  itself  to  three,  four,  or  more  weeks,  and 
I  under  these  circumstances  the  salient  features  of  pernicious  intermittent 
[may  suddenly  appear  and  the  disease  may  terminate  life.  On  the  other 
liand,  mild  fomU,  in  which  the  fever  is  of  the  continued  type^  also 
occur*  and  these  yield  promptly  to  the  specific — quinin, 

(rv\)  Ualarikl  Cachexia. — This  is  an  exceedingly  chronic  condi- 
tion, and  is  usually  a  rciunsint  of  one  of  the  acute  forms,  particularly  of 
the  ordinary  intermit  tents.  When  the  latter  are  not  properly  treated, 
they  are  apt  to  drag  on,  and  finally  assume  the  characteristic  features 
of  chronic  malarial  cachexia.  The  condition  may,  however,  develop  in 
truly  malarial  localities  without  the  intervention  of  primary  acute  mala- 
ria.      It  originates,  however,  only  in  truly  malarial  districts. 

The  symptoma  are  varied  both  in  character  and  in  intensity.  There 
ifl  fever  at  intervals,  but  chills  do  not  occur,  and  the  temperature-ctirve 
is  typical  neither  of  remittent  nor  intermittent  fever,  but  may  approxi- 
mate either  the  one  or  the  other.  Again,  the  fever  is  sometimes  wholly 
irregular,  though  its  range  is  not  high,  and  it  seldom  excels  103°  F, 
{31*. 4°  C).  The  skin  often  presents  the  dirty  yellow ish*brown  com- 
plexion to  a  marked  degree.  The  spleen  is  enormously  enlarged  and 
indurated,  and  hypertrophy  with  liardening  of  the  liver  may  also  be 
pronounced.  The  blood  is  profoundly  anemic,  tlie  count  in  one  of  my 
own  cases  showing  but  1,300,000  red  corpuscles  per  cubic  millimeter. 

Many  of  the  local  and  general  symptoms  tliat  remain  to  be  given 
(including,  in  part,  the  fever)  are  chietly  dependent  upon  the  well- 
marked  anemia.  Among  general  features  may  be  mentioned  debility, 
frequent  sweatings,  and  dropsy.  Nenwus  mpnpt*im^  may  also  be  notice- 
able, and  chief  among  these  are  tremors,  neuralgia,  palsies,  vertigo, 
wakefulness,  and  nervous  palpitation  of  the  heart.  Among  the  rarest 
concomitants  of  this  condition  is  paraplegia.  Slight  cough  and  dys- 
pnea evidence  the  presence  of  mild  bronchitiB ;  and  anorexia,  nausea, 
th.irrhea,  and  other  symptoms  mark  the  presence  of  chronic  gmtro* 
iritestimil  catarrh.  The  joints  and  voluntary  muscles  may  be  painfiil. 
ffemorrhatfes  from  the  various  mucous  surfaces  and  into  the  retina  are 
common;  and  I  hare  seen  one  case  in  w^hich  spongy,  easily-bleeding 
gums,  with  cutaneous  ecchymoses  and  numerous  petechis^,  pointed  to 
the  existence  of  associated  scorbutus.  Tuberculosis  finally  developed 
and  carried  off  the  patient.  Not  only  the  latter  affection,  but  also 
chronic  di/9entery,  chronic  BrighV»  disease^  arul  amyloid  disease^  may 
develop  and  prove  serious  complications.     These  cases  do  well,  gener* 
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ally,  if  the  patient  can  be  reruoved  permanently  from  the  malarial 
district  and  if  proper  treatment  be  perBistently  pursued.  In  long* 
standing  cases  the  spleen  doe8  not  return  to  it^  natural  dimensions.  In 
all  other  instances,  however,  complete  recovery  may  be  expected,  though 
it  may  require  months  or  even  years  to  hring  it  about. 

(V.)  Masked  Intermittent.^Tliis  presents  itself  in  much  the  same 
forms  SIS  chronic  Tiiahuial  cachexia,  but  with  the  important  tliflTcrence  that 
there  is  no  fever.  This  type  comprises  a  long  list  of  conditions,  at  the 
head  of  which  stands  /if' uraftjia,  most  frerjueutly  involving  the  supraor- 
bital branch  of  the  trigeminus.  Often  a  striking  periodicity  18  observed, 
the  painful  paroxysms  usually  beginning  in  the  morning  and  terminating 
in  the  late  afternoon  hours,  the  patient's  sufferings  increasing  steadily 
in  intensity  until  just  before  the  ch>8e  of  the  attack,  when  they  sud- 
denly abate.  Among  other  nervea  implicated  with  relative  freijuency 
are  the  occipitaL  the  intercostals,  and  the  sciatic.  Except  the  blood- 
afipcarances  be  characteristic  or  unless  the  attacks  yield  promptly  to 
quinin,  a  certain  diagnosis  of  malarial  neuralgia  should  not  be  ventured. 
Masked  intermittents  may  assume  the  forms  of  paresthesia,  anesthesia^ 
oonvulsions,  or  paralysis;  non-febrile  intermittent  malaria  may  also 
appear  under  the  guise  of  edema,  hemorrhages  from  the  various  mucous 
outlets  of  the  body  or  into  the  skin,  intestinal  llux  (diarrhea,  dysentery), 
dyspepsia,  etc.  But,  since  these  affections  may  all  obey  the  hiw  of 
periodicity,  caution  should  be  used  in  pronouncing  in  favor  of  malarial 
infection.  Indeed,  unless  they  yield  readily  to  the  therapeutic  specific, 
a  positive  statement  had  better  be  withheld. 

(VL)  Malarial  Hematuria  and  Hemoglobinuria. — I  have  pre- 
viously described  a  hemurrhagic  form  of  pernicious  intermittent  in  many 
cases  of  which  liennituria  is  a  prominent  symptom.  Among  other  gen- 
eral features  are  jaundice,  prostration,  nervous  symptoms,  and  nephritis 
(Plehn).  The  blood  shows  pigmented  parasites  (forming  rosettes)  and 
sometimes  crescents  and  pigmented  leukocytes. 

Boisson  Mn  3  cases  of  hemoglobinuric  fever,  occurring  in  soldiers 
attacked  with  malaria  in  Madagascar,  found  an  enormous  reduction  in 
the  red  corpuscles,  reaching  670,000  in  1  case,  while  7  out  of  10  red 
cells  contained  paruv<ites.  I  have  observed  several  instances  of  malarial 
hematuria  in  the  Kensington  district  of  rhthidelphia,  and  find  that 
they  are  met  with  wherever  the  moderate  forms  of  malaria  prevail. 
Hematuria  in  its  severest  form  is  seen  with  the  approach  of  cold 
weather  (Jones).      It  is  nire  in  the  negro. 

The  BTmptoms  consist  of  a  mild  cold  stage,  a  .subfehrile  temperature 
to  which  is  added  hematuria,  or  more  often  hemoglobinuria.     The  par- 
oxysms  may  recur  daily j  bi- daily,  or  at  longer  intervals,  and  in  severe 
M  forms  the   hemoglobinuria    may   be   continuous,   with    aggravations   at 

H  definite  intervals,  Suppression  of  urine  may  appear  early,  and  may 
H  be  accompanied  by  nausea,  vomiting,  and  paresis  of  the  bowel,  and  a 
H  semicomatose  state,  the  patient  presenting  the  general  picture  of 
H  uremia.  The  difttjnoi^in  demands  the  deniuustration  of  Hie  malarial 
H  parasites  in  the  blood,  and  of  the  bemoglobin  in  the  urine.  Tyson 
B  recommends  Teichmann's  (hemin  crystal^]  test  to  show  the  presence  of 
V  hemoglobin.  The  earthy  phosphates  are  precipitated,  filtered  out,  and 
^^^  »  ReiK  dt  MM.  May  10.  Um, 
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a  small  portion  placed  on  a  glass  slide  aed  carefully  warmed  until  com- 
pletely dry.  A  minute  granule  of  common  salt  is  carried  oo  the  point 
of  a  knife  to  the  dried  mass  and  thoroughly  mixed  with  it.  Any  excess 
of  salt  is  then  removed,  the  mixture  is  covered  with  a  thin  glass  cover,  a 
hair  interposed,  and  a  drop  or  two  of  glacial  acetic  acid  allowed  to  pass 
under.  The  slide  is  then  carefully  warmed  until  bubbles  begin  to  make 
their  appearance.  After  cooling,  hemin  crystals  can  be  seen  by  the  aid 
of  the  microscope^  and,  though  often  very  small  and  incompletely  crystal- 
lized, are  easily  recognizable  by  an  amplification  of  300  diameters. 
Chemically  they  are  hydrochlorate  of  heniatin. 

According  to  Frank  A.  -Jones,  obesity  occurs  among  persons  coming 
from  a  climate  free  from  malaria  to  the  Mississippi's  delta.  They  do  not 
have  chills,  and  have  nfjne  of  the  chronic  manifestiitions  of  malaria. 
•*The  obesity  subsides  rapidly  by  changing  from  a  malarious  to  a  non- 

i  malarious  climate." 

Complications. — The  author's  analysis  of  1780  cases  of  malaria 
showed  complications  in  about  10  per  cent.  The  more  common  among 
these  were  not  particularly  grave  in  nature,  as  may  be  seen  by  a  glance 
at  the  subjoined  list,  in  which  they  are  phiced  in  the  order  of  frequency 

pOf  occurrence:  Enteritis  (16),  nephritis  (14),  rheumatism  (10),  typhoid 

'fever  (8),  lobar  pneumonia  (5),  jaundice  {5),  and  dysentery  (4).  The 
opinion  of  the  profession  is,  and  long  has  been,  divided  upon  the  ques- 
tion^  ^*  Has  pneumonia  any  special  connection  with  malaria  V  but,  ac- 
cording to  the  results  of  ray  own  collective  investigations,  lobar  pjieu- 
rnQnia  cannot  be  regarded  as  being  frequently  in  association  with  the 
latter  disease.  That  it  is  so  rarely,  however,  cannot  be  denied,  since 
the  diagnosis  in  two  of  the  cases  was  confirmed  by  autopsy. 

Tt/phoid  fever  is  a  complication  of  malaria,  according  to  these  re- 

\  searches,  but  the  relationship  between  these  two  leading  aftections  can- 
not be  close. 

Diagnosis. — (1)  Of  Intermittents, — This  is  quite  difficult,  unless 
the  brief  febrile  paroxysms,  with  their  characteristic  stages  and  other 
more  'or  less  diagnostic  teatures  (enlarged  spleen,  malarial  complexion, 
md  herpes),  together  with  the  rigid  jteriodicity  of  the  paroxysms,  be 
present.  The  diagnosis  is  assisted  by  a  knowledge  of  the  fact  that  the 
patient  resides  in  a  malarial  district.  In  cases  in  which  a  microscopic 
examination  of  the  blood  cannot  be  made  early  a  positive  diagnosis  is 
rarely  possible  until  after  the  patient  has  been  observed  long  enough 
to  ascertain  the  manner  in  which  the  paroxysms  recur,  in  addition  to 
noting  the  symptoms  presented.  The  only  unquestionable,  as  well  aa 
the  most  satisfactory,  method  of  diagnosis  is  provided  by  a  microscopic 
examination  of  the  fresh  bh.iod. 

Differential  Diagnosis, — Non-malarial  affections,  exhibiting  an  inter- 
mittent form  of  fever,  are  often  mistaken  for  malarial  intermittents.  Of 
these,  (a)  pyemia  is  very  apt  to  be  thus  confouuded.  It  will  be  observed, 
however,  that  the  chills  recur  at  more  irregular  intervals,  and  the  more 
profound  prostration  and  other  general  features  during  the  intervals 
between  the  febrile  exacerbations  serve  to  distiuguish  it  from  malarial 
fefers.     The  etiologic  factors  and  place  of  residence  are  also  to  be  con- 

i  ftidered.  In  doubtful  instances  the  blood  should  be  examined  micro- 
scopically^  and,  if  this  be  impossible,  the  therapeutic  teat  will,  as  a  rule, 
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remove  the  doubt*     Leukoci/tosis  is  common  tn  pyemia  and  absent  m 
malaria. 

(b)  Acute  tubercuhms  and,  more  rarely,  incipunt  chronic  tubcrculosii 
may  present  a  febrile  movement  in  no  way  differing  from  quotidian 
jntermittent,  except  that  in  the  former  the  pyrexia  develops  in  the  after- 
noon>  instead  of  the  forenoon,  as  in  the  latter.  A  dear  history,  the 
asj^ociated  loeal  and  general  symptoms*,  along  with  the  results  of  a  care- 
ful physical  examination,  usually  render  tuberculosis  probable  and  dis- 
tinguish it  from  malarial  intermittents.  Leukocytosis  is  common  in 
tuberculosis  and  is  absent  in  malaria,  while  in  tuberculosis  the  cbilb 
recur  despite  the  use  of  <|uinin,  and  this  is  not  the  case  in   malaria. 

(c)  Ulcerative  endf*carditi»  may  exhibit  an  intermittent  pyrexia,  but 
in  this  affection  the  history  is  different,  and  the  associated  clinical  fea- 
tures are  more  numerous  and,  as  a  rule,  deci^ledly  more  grave.  A 
blood-exauiimition  reveals  leukocytosis — a  distinguishing  feature.  Again^ 
quinin  is  without  effect.  The  irregular  forms  of  intermittent^  are 
difficult  in  the  extreme  to  diagnosticate.  If,  in  suspected  cases  of 
"' erratic "  malaria,  <juinin  is  resisted,  we  cannot  feci  certain  of  our 
diagnosis  unless  we  obtain  the  microscopic  evidence  of  the  presence  of 
the  malarial  parasite  in  the  hh^oj. 

("1)  The  diagnosis  of  remittent  fever  would  be  easily  marie  if  it  did  not 
sometitnes  bear  a  strong  resemblance  to  typhoid  fever.  Its  certain 
recognition  demands  the  detection  in  the  blood  of  the  estivo-autumnal 
parasite.  In  typhoid  fever  the  history  points  to  a  more  gradual  onset, 
the  remissions  are  less  marked,  and  there  is  not  the  epigastric  op[jres- 
sion  witnessed  in  remittent  fever.  Again,  typhoid  has  its  characteristic 
eruption  and  gives  the  sero -reaction. 

Method  of  Examimog  tlie  Blood  for  the  Malarial  Parasite. — ^The 
finger  or  lobe  of  the  ear  is  carefully  cleansed,  and  then  sliLditly  cut 
with  a  sharp  lancet.  The  first  drop  of  blood  is  wiped  away  and  the 
second  collected  on  the  center  of  a  clean  cover-glass,  which  is  imme- 
diately placed  upon  a  clean  slide  and  the  blood  allowed  to  sj»read  in  a 
thin  film^  and  examined  immediately  througli  an  oil-imniersiun  objec- 
tive. It  is  all-important  that  the  blood  be  perfectly  spread  between  the 
surfaces  of  the  slide  and  cover-glass,  in  order  that  the  corpuscles  do  not 
rest  one  against  the  other.  In  the  fresh  specimen  one  is  able  to  detect 
the  parasite  during  all  its  dcTelopmental  stages  seen  in  man.  If  the 
blood  of  estivo-autumnid  fever  be  exposed  to  the  air  a  short  time  and 
then  mounted  in  this  manner,  it  is  likely  to  display  tlagella.  If 
desirable  to  preserve  the  specimen  or  if  impossible  to  make  the  micro- 
scopic examination  at  once,  smears  should  be  prepared  by  laying  another 
cover  upon  the  first,  allowing  the  blood  to  spread  in  a  thin  layer,  and 
then  sliding  them  apart  (juickly  and  tlrying  in  the  air.  The  specimen 
may  then  he  fixed  in  a  mixture  of  etjual  partB  of  alcohol  and  etherjhy 
n  heat  or  one  of  the  other  usual  methods.     The  most  satisfactory  stain  is 

■  methylene  blue.  A  few  drops  of  a  watery  solution  should  be  placed 
B  upon  the  cover-glass,  allowed  to  remain  about  a  minute,  and  washed  off 
H  with  clean  water.  The  specimen  can  he  examined  in  water  or  dried  and 
H  mounted  in  Canada  balsam.    The  organisms  appear  as  small  blue  bodies, 

■  often  containing  pigment.  Eosin  may  be  used  as  a  counter-stain.  For 
^^^    the  crescent  and  oval  forms,  which  are  sometimes  difficult  to  find,  it  may 
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advantageous  to  allow  a  drop  of  blood  to  dry  upon  the  cover-glass 

ithout  spreading,  fix  aa  before,  and  then  ivash  ^vith  dilute  acetic  acid; 

a5*h  thoroughly  with  water  and  stain   as  before*     The  heniogliJjin  of 

the  red  ceils  is  dissolved,  and  only  the  white   cells  and  the  parasites 

remain  visible. 

Prognosis. — All  cases  of  uncomplicated  interaiittent  fever  under 
prompt  and  proper  treatment  will  probably  recover,  though  fatalities 
inetimes  occur.     It  h  to  be  borne  in  mind  that  in  certain  malarious 
ions  and  id  certain  seasons  pernicious  types  are  prevalent.    Prinuiry 
niciouM  attacks  are  moderately   dangerous,    while  recurrences  are 
ighly  so*     The  mortality-rate  in  this  variety  of  malaria  is  between  20 
I        and  25  per  cent. 
I  In  remittent  fever  a  fatal  issue  may  be  due  to  asthenia,  particularly 

^^  when  the  type  is  severe  and  when,  following  the  typhoid  state,  wrong 
^^notions  as  to  treatment  prevail.  Suppression  of  urine,  fol]o\Ycd  by 
^Bltrainic  symptoms,  hemorrhages,  and  intense  jaundice,  are  untoward 
^^HOID  plications. 

^^  Treatment. — Prophylaxis.— ^The  inve8tigation8  cited  above  show 
that  an  individual  ill  of  malaria  is  a  source  of  ilanger  in  a  community, 
and  shoulti  be  prom|>tIy  treated.  Localities  that  furnish  breeding-phicea 
for  the  moscjuito  (e.  g,^  marsbeB)  should  be  tlioroughly  drained.  The 
homes,  and  more  particularly  the  sleeping-apartments,  of  persons  re- 
siding io  paludal  regions,  should  be  protected  against  inva.sion  by  mos- 
quitoes. 

1.  For  intermittent  malarial  fever  there  is  an  almost  infallible 
reine<ly  in  r|U]nin.  '*  When  shall  its  use  be  commenced?"  is  a  per- 
tinent question.  It  would  certainly  seem  highly  desirable  to  check  the 
course  of  the  disease  as  soon  as  possible,  and  especially  since  transmis* 
«ion  of  the  simple  intermittents  into  the  |jernieious  forms  may  occur  if 

etbe  disease  be  not  arrested.  At  the  present  day  specific  treatment  is 
^ften  delayed  in  order  to  give  full  opportunity  for  making  a  blood-ex- 
imination  with  a  view  to  completing  the  diagnosis.  There  is  no  decided 
idrantage  in  commencing  the  use  of  quinin  during  the  first  paroxysm, 
when  the  blood  may  be  examined;  but  on  finding  the  case  to  be  one  of 
malaria,  quinin  should  be  administered  after  the  paroxysm,  so  as  to  pre- 
?ent  a  recurrence.  For  like  reason,  if  the  history  at  the  physician's 
first  visit,  eomhined  with  the  symptoms  presented,  make  the  diagnosis 
of  intermittent  malaria  reasonably  certain^  and  there  is  no  opportunity 
to  examine  the  blood  microseopically,  the  principal  antiperiodic  remedy 
should  be  commenced  at  the  close  of  the  paroxysm. 

The  quinin  cures  malaria  by  acting  directly  upon  the  intracorpuscu- 
lar  hematozoa. 

During  the  paroxymi  we  should  aim  to  make  the  patient  comfortable. 
He  is  to  remain  in  bed,  is  to  he  well  covered,  and  external  heat  applied 
during  the  eold  stage;  and  he  is  to  be  lightly  covered,  given  cooling 
drinks  and  cold  8f)onging8  during  the  hot  stage, 

Durintj  the  apt/rejcial  intervah  the  patient  may  leave  his  bed,  pro- 
vided that  he  feel  strong  enough,  and,  as  before  intimated,  the  specific 
remedy  is  given  during  the  afebrile  period.  Certain  authors  recommend 
that  the  entire  daily  (juantity  be  given  at  one  dose  from  four  to  six 
hoars  before  the  succeeding  paroxysm  is  expected,  the  object  being  to 
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surcharge  the  blood  at  the  time  when  the  hematozoa  sporulate.  Others 
give  the  remedy  in  divided  portions,  administering  the  last  dose  from 
four  to  six  hours  before  the  next  paroxysm  is  due.  My  own  experience 
leads  me  to  favor  the  divided  doses  rather  than  the  single  large  ones. 
The  total  amount  per  day  required  to  cut  short  the  intermittents  is  from  16 
to  20  grains  (1.036  to  1.296)  in  most  temperate  climates.  When  this 
fails  more  may  be  given — 24  to  30  grains  (1.555-1.944).  My  own  prac- 
tice has  been  to  administer  immediately  after  the  close  of  the  sweating 
stage  gr.  iv  or  v  (0.259  or  0.324),  repeating  the  same  dose  a  few  hours 
later,  and  the  remaining  8  or  10  grains  (0.518  or  0.648)  (or  one-half  the 
daily  dose)  six  hours  before  the  time  for  the  next  paroxysm.  I  have 
thus  escaped  the  slight  toxic  symptoms  (tinnitus,  deafness,  nausea,  etc.) 
which  are  apt  to  follow  single  large  doses.  The  remedy  is  best  given 
in  capsules,  followed  by  a  few  drops  of  dilute  hydrochloric  acid,  with  a 
view  to  dissolving  the  quinin  in  the  stomach.  After  the  attacks  cease 
to  recur  quinin  should  be  continued  in  amounts  of  6  to  8  grains  (0.888 
to  0.518)  daily  for  several  days.  If  quinin  cannot  be  taken  per  os^ 
it  may  be  tried  by  enema  or  by  suppositories  in  appropriately  large 
doses.  In  very  young  subjects  I  have  for  a  long  time  administered 
quinin  by  suppository. 

The  physiologic  effects  of  the  drug  can  be  quickly  obtained  by 
administering  it  hypodermically.  Hence,  if  there  be  no  time  for  ab- 
sorption from  the  stomach  (four  hours  being  the  shortest  period  it  is  safe 
to  allow),  the  drug  should  be  thus  *  employed.  For  this  purpose  the 
more  soluble  salts  (hydrobromate,  etc.)  of  quinin  are  to  be  preferred  to 
the  ordinary  and  more  insoluble  sulphate,  which  requires  the  addition 
of  a  mineral  acid. 

Many  preparations  of  cinchona  other  than  the  salts  of  quinin  may 
be  tried,  and  among  these  cinchonin  administered  in  the  same  manner 
as  the  latter  is  the  best  substitute.  Some  contend  that  the  sulphate  of 
quinidin  has  antiperiodic  power,  almost  equal  to  quinin.  In  prolonged 
cases  the  salts  of  quinin  and  other  preparations  of  cinchona  sometimes 
lose  their  specific  influence,  and  arsenic  is  then  to  be  employed,  either 
alone  or  in  combination  with  the  former  agents.  The  dose  of  the 
arsenic,  beginning  with  TTliv  (0.266)  t.  i.  d.  of  Fowler's  solution,  must 
be  increased  until  its  physiologic  effects  are  produced.  Arsenious  acid 
often  does  even  better  service  than  Fowler's  solution.  So  soon  as  the 
disease  is  controlled  the  dose  of  arsenic  is  to  be  reduced.  Administered 
as  above  indicated,  this  remedy  is  most  efficacious  in  malarial  cachexia 
and  masked  forms  of  intermittents ;  it  may  be  combined  with  iron  and 
quinin.  In  cases  of  malaria  that  are  resistant  to  quinin  (often  the  quo- 
tidian forms),  methylene-blue  has  been  found  extremely  active  and  ser- 
viceable. Cardamates  believes  that  it  is  indicated  only  when  quinin  is 
contraindicated,  as  in  hemoglobinuria  or  in  pregnancy  when  abortion 
is  feared.  While  in  charge  of  the  out-patient  service  of  the  Episcopal 
Hospital,  Philadelphia,  I  employed  in  chronic  malarial  cachexia,  with 
very  satisfactory  results,  the  sulphate  of  cinchonidin  in  daily  doses  of 
gr.  xxx-xl  (1.944-2.592).  In  this  class  of  cases  Warburg's  tincture 
(Sss  (16.0)  three  times  a  day)  has  been  warmly  recommended. 

2.  The  Treatment  of  Pemicioos  Intermittents. — (a)  Prophylaxis. — By 
treating  all  ordinary  intermittents  actively  after  the  first  paroxysms  the 
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occurrence  of  pernicious  forms  can  be  obviated.  Not  to  pursue  this 
course  in  seasons  and  in  localities  in  which  these  serious  types  are  known 
to  prevail,  is  next  to  criminal. 

(b)  The  first  pernicious  attack  must  be  treated  immediately,  and  there 
is  not  a  moment  to  be  lost.  Hence  in  all  varieties  of  pernicious  inter- 
mittents  quinin  should  be  administered  hypodermically  until  the  patient 
is  fully  cinchonized — a  condition  that  must  then  be  maintained  for  sev- 
eral days.  In  all  varieties  stimulants  are  to  be  used  freely  if  the  heart's 
action  becomes  feeble,  and  the  patient  is  to  be  well  nourished  through- 
out. There  are  other  details,  though  of  relatively  minor  importance, 
and  they  vary  with  the  individual  forms.  Thus  in  ''congestive  chills** 
external  warmth  is  useful,  and  morphin  combined  with  atropin  should 
be  given  hypodermically,  this  combination  tending  to  allay  gastro-intes- 
tinal  symptoms  as  well  as  to  warm  the  extremities,  and  meeting  really 
important  indications.  Rectal  feeding  must  be  resorted  to  should  the 
stomach  refuse  to  retain  nourishment.  In  the  comatose  form  the  ner- 
vous symptoms  are  most  successfully  combated  by  prompt  and  energetic 
antiperiodic  treatment,  together  with  vigorous  stimulation  and  feeding, 
since  they  are  due  to  the  intensity  of  the  infectious  process. 

(c)  During  the  apyrexial  period  every  effort  must  be  made  to  prevent 
a  recurrence  of  the  paroxysm,  and  to  this  end  the  patient  must  be  kept 
fully  cinchonized  until  the  time  for  the  next  paroxysm  is  over. 

3.  Treatment  of  Bemittent  Fever. — The  mode  of  treatment  in  this  form 
differs  somewhat  from  that  appropriate  for  intermittents.  At  the  onset 
a  mild  mercurial  is  advantageous  (calomel  gr.  ^  (0.0162)  every  hour  for 
three  doses),  followed  by  a  saline  laxative  (Rochelle  salts,  3ij  ;  8.0). 
During  the  febrile  exacerbations  cool  spongings  of  the  body,  coupled 
with  the  use  of  the  ice-cap,  are  serviceable.  The  gastric  symptoms 
demand  chipped  ice  by  the  mouth  or  small  doses  of  cocain,  and  a  mus- 
tard plaster  externally.  Immediately  after  the  first  remission  sets  in 
quinin  must  be  exhibited,  and  large  doses  are  now  indicated  (gr.  xv 
(0.972),  to  be  repeated  at  8  or  9  a.  m.).  A  third  and  even  a  fourth  dose 
of  the  same  size  may  be  reiiuired.  The  exacerbations  of  fever  gener- 
ally yield  to  this  remedy,  but  if,  as  rarely  happens,  they  do  not,  then 
small  doses  of  pilocarpin  (gr.  ^  to  ^ ;  0.008  to  0.010)  may  be  adminis- 
tered hypodermically  during  the  height  of  the  fever.  This  causes  free 
sweating  in  many  instances,  and  in  consequence  renders  the  remission 
more  marked  and  more  prolonged ;  thus,  in  short,  rendering  the  course 
of  the  affection  speedily  favorable.     The  heart  must  be  guarded. 

A  case  that  has  been  allowed  to  run  on  for  one,  two,  or  more  weeks 
is  often  greatly  benefited  by  the  use  of  Warburg's  tincture,  as  before 
recommended,  for  several  days,  when  cjuinin  may  be  re-employed.  The 
patient,  especially  if  the  case  be  protracted,  must  be  vigorously  fed,  and 
per  rectum  if  it  cannot  be  accomplished  by  the  mouth.  In  typical 
cases,  which  are  promptly  controlled  by  quinin,  stimulants  are  rarely 
needed,  or  at  least  not  until  the  convalescent  stage  is  arrived  at.  In 
severe  and  neglected  cases  the  indications  for  their  employment  may 
be  presented  early,  and  they  should  then  be  given,  the  physician  con- 
forming to  the  same  rules  as  in  typhoid  and  other  acute  infectious  dis- 
eases. The  renal  congestion  and  anuria  are  to  be  met  by  internal  dia- 
phoretics (pilocarpin,  etc.)  and  by  saline  laxatives.  Most  efficacious, 
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perbapSj  is  a  combined  hot-water  and  steam  bath.  The  patient  is  placed 
in  hot  water,  and  then  a  blanket  is  put  around  the  neck,  its  free  ends 
being  allowed  to  extend  over  the  edges  of  the  tub, 

4,  Treatment  of  Malarial  Hematuria. — As  intimated  above,  in  hem- 
orrhagic pernicious  malaria  (|uiiiiii  is  absolutely  indicated,  if  there 
be  no  uremic  features.  The  use  of  <|iiiiiin  in  moderate  doses  (gr, 
xvj — 1.036 — daily)  auccessfullj  relieves  the  hemoglobinuria  occurring 
in  connection  with  mikl  forms  of  malaria,  and  its  subset|nent  use  in 
smaller  doses  (gr.  iij  (O.KH)  to  gr.  vj  (0.388)  daily)  will  prevent  a 
recurrence.  It  is  claimed  by  some  writers  that  cjuinin  may  produce 
hematuria  (Plehn,  Richardson,  and  others),  and  also  that  this  remedy 
is  of  no  value  in  combating  this  symptom.  The  specific  reme<iy  should 
not  be  abandoned,  however,  and  large  tjuantities,  such  as  might  act  as 
an  irritant  to  the  renal  tissues,  are  not  necessary  to  eflTect  a  cure,  except 
in  pernicious  forms.     In  the  latter, methylene-blue  deserves  a  trial. 
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DYSENTERY. 

Definition. — An  infectious  inflammatory  disease  of  the  large  intes- 
tine, characterized  iinatomicallj  by  ulceration  of  the  intestinal  mucosa, 
and  clinically  by  frfi^uent  mucous  sind  bloody  discharges,  tenesmus, 
fever  and  prostration  becoming  profound,  a  tendency  to  abscess-forma- 
tion in  the  fmrtal  system,  to  paralysis,  and,  tin  ally ,  to  pronounced  anemia. 
It  is  a  truly  epidemic  diseuse,  yet  it  also  occurs  constantly  in  endemic 
form,  and  particularly  does  this  occur  in  temperate  rlimatcs. 

There  are  three  distinct  varieties  :  {n)  Catarrhal,  {h)  Amebic,  and  (c) 
Diphtheritic.  I  shall  also  describe  briefly  chronic  dysentery,  which  is 
the  seipicl  of  the  acute  forms. 

Historic  Note. — Few  diseases  have  been  longer  known  than  dys- 
entery, of  which  we  have  a  description  by  Hippocrates.  Galen  local- 
ized the  chief  seat  of  the  affection  in  the  colon,  and  in  1626,  Sennertus 
defined  its  sporadic  and  epidemic  character  and  some  of  its  lea*ling  clini- 
cal features.  To  Morgagni  belongs  the  credit  of  having  made  the  first 
postmortem  anatomic  study  of  the  disease.  Further  and  more  accu- 
rate pathologic  contributions  were  made  in  the  earlier  part  of  the 
present  century  by  Cruveilhier  and  Rokitansky,  and,  more  recently  still, 
the  whole  subject  of  the  morbid  anatomy  of  this  disease  has  been  care- 
full  v  investigated  by  Virchow,  whose  results  have  settled  most  of  the 
<|uestions  connected  with  the  subject.  In  the  United  States  dysentery 
has  prevailed  epidemically  upward  of  a  century,  the  time  of  greatest 
prevalence  in  different  districts  having  been  about  the  middle  part  of 
the  present  century  (1847-55).  Woodward  has  given  us  the  only  com- 
plete record  of  the  various  outbreaks  in  this  country,  and  an  account  of 
the  ravages  of  dysentery  in  both  armies  during  the  War  of  the  Rebellion 
is  given  in  his  Report^  which  records  259,071  cases  of  acute  and  28,451 
of  chronic  dysentery.  The  disease  is  far  less  frequent  than  formerly, 
owing  to  the  advance  made  in  recent  times  in  eanitary  science. 

Etiology. — A  few  general  considerations,  having  reference  to  the 
I  causation  of  the  different  forms  in  common,  may  be  adduced  here,  and, 
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as  each  variety  presents  different  anatomic  lesions  in  leading  particulars, 
their  pathology  will  be  considered  separately. 

Among  disposing  factors,  season  heads  the  list,  dysentery  being  most 
common  in  the  summer  and  autumn ;  great  and  sudden  chang^es  of  tem- 
perature are  more  potent  than  equal  changes  in  humidity.  Vlimatt  has 
a  marked  effect,  and  high  temperature  must  be  regarded  as  a  powerful 
agency,  since  the  disease  is  much  more  prevalent  in  warm  than  in  cold 
climates,  though  it  is  met  with  in  epidemic  form  as  far  north  as  Norway. 
Malarial  districts  suffer  more  than  non-malarial.  Unhygienic  conditions, 
as  shown  by  the  local  epidemic  outbreaks  in  armies,  jails,  barracks, 
institutions,  etc.,  predispose  to  the  affection. 

Among  factors  connected  with  the  individual  are  (a)  Catarrhal  con- 
ditions of  the  intestinal  tract,  particularly  if  the  latter  be  caused  by 
unripe  fruit  or  other  unwholesome  forms  of  food ;  (6)  Age,  Although 
no  age  enjoys  immunity  against  dysentery,  most  cases  are  met  with  in 
adults  under  thirty-five  years.  Sex  and  race  are  probably  without  ap- 
preciable influence. 

Catarrhal  Dysentery. 

Pathology. — There  are  two  forms :  (a)  In  this  the  solitary  follicles 
are  affected  chiefly,  and  are  the  seat  of  hyperplasia,  followed  by  necro- 
sis, with  the  formation  of  small  ulcers.  This  is  common  in  children. 
(h)  Here  a  purulent  inflammation  of  the  entire  mucosa,  with  more  or 
less  erosion  of  the  surface  and  superficial  ulceration,  exists.  In  both 
forms  the  lesions  are  mainly  confined  to  the  large  intestine,  though  the 
ileum  is  sometimes  implicated  to  a  lesser  extent. 

Special  etiology. — The  specific  bacillus  of  catarrhal  dysentery  is 
not  known,  but  it  will  probably  be  shown  to  be  the  bacillus  coli  com- 
munis, which  may  become  pathogenic  when  the  state  of  the  mucosa  of 
the  bowel  is  altered  by  sudden  changes  of  temperature,  etc.  (Arnaud, 
Maurel).  Curtis  in  a  recent  outbreak  found  the  bacillus  pyocyaneus 
in  every  specimen  of  water  used  and  in  the  intestinal  discharges. 

Clinical  History. — There  may  be  prodromes,  lasting  one  or  two 
days,  which  take  the  form  of  a  mild  gastro-intestinal  disorder  (anorexia, 
slight  pains  in  the  abdomen,  followed  by  diarrhea). 

The  characteristic  symptoms  are  mild  colicky  pains  in  the  abdomen, 
followed  by  discharges  from  the  bowel,  which  at  first  number  from 
three  to  six  daily.  Soon  they  become  frequent  and  are  accompanied 
by  straining  and  tenesmus,  and  now  their  number  ranges  from  ten  to 
no  less  than  one  hundred  or  more  per  day.  Indeed,  the  desire  to  go 
to  stool  may  be  almost  constant,  and  the  rectum  is  the  seat  of  intense 
burning  sensations  during  and  after  each  evacuation  of  the  bowel.  The 
character  of  the  discharges  varies  with  the  different  periods  of  the  affec- 
tion. During  the  first  thirty-six  or  forty-eight  hours  they  are  feculent 
(sometimes  scybalous  masses),  rather  copious,  and  intermingled  with  some 
mucus  and  blood.  For  the  next  four  or  five  days  the  stools  are  scanty, 
measuring  from  2  drams  (8.0)  to  ^  ounce  (IG.O),  and  are  made  up  of 
a  sero-mucous  fluid  or'  of  a  muco-purulent  material  with  blood.  The 
chief  constituents  of  the  stools  are  mucus,  blood,  and  pus,  any  one  of 
which  may  preponderate,  thus  giving  rise  to  mucous  (most  freciuently), 
purulent,  or  bloody  stools. 
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Microscopic  examination  of  the  usually  glairy  stools  shows  red 
blood-corpuscles,  numerous  leukocytes,  generally  large,  oval  or  round 
epithelioid  cells  containing  fat-globules,  vacuoles,  and  bacteria  (espe- 
cially those  of  putrefaction).  Occasionally  the  Cercomonas  intestinalis 
is  seen  (Osier). 

A  few  shreds  (portions  of  necrosed  mucous  membrane)  may  appear 
from  time  to  time  in  the  discharges,  and  particularly  in  severe  forms  of 
the  affection.  These  usually  increase  in  number  at  the  close  of  the 
first  week,  and  a  little  later  the  discharges  become  less  frequent  and  the 
amount  of  mucus  and  blood  diminishes.  The  stools  are  now  of  a  greasy 
brown  or  dark-green  appearance,  fecal  matter  reappearing  in  them,  and 
soon  they  are  again  fully  formed. 

Other  Symptorm  Referable  to  the  Alimentary  Tract — The  tongue 
has  a  greasy  coating — moist  at  first,  dry  later — and  at  last  may  become 
red  and  glazed.  Anorexia  is  present,  with  excessive  thirst,  and  vomit- 
ing may  rarely  occur.  A  distressing  though  uncommon  symptom  is 
hiccough.  There  will  usually  be  tenderness  over  the  line  of  the  colon, 
but  there  is  an  absence  of  tympanites,  and  the  abdomen  is  apt  to  be  flat 
and  somewhat  tense. 

The  general  symptoms  are  well  marked  in  the  severer  types.  The 
patient  is  much  debilitated,  sometimes  even  collapsed,  as  shown  by  the 
small,  frequent  pulse,  cool  skin-surface,  the  rapid  wasting,  and  weak, 
hoarse  voice.  The  temperature  is  not  much  elevated,  though  it  may 
touch  103°  or  104°  F.  (40°  C.)  at  the  outset,  and  the  curve  is  an  irregu- 
larly remittent  one. 

l>iagnosi8. — This  can  easily  be  made  upon  the  intestinal  features 
and  from  the  character  of  the  stools — frequent,  small,  slimy  (or  bloody) 
discharges,  accompanied  by  distressing  tenesmus. 

Differential  Diagnosis. — Symptoms  simulating  dysentery  may  appear 
in  the  course  of  certain  rectal  affections,  such  as  strangulated  hemor- 
rhoids, syphilis^  and  epithelioma.  In  these  conditions,  however,  there  is 
a  different  history  and  the  symptoms  of  proctitis  are  usually  less  acute, 
while  a  physical  examination  of  the  rectum  will  settle  the  diagnosis  in 
doubtful  cases. 

Prognosis. — The  duration  of  mild  cases  is  from  eight  to  ten  days, 
and  in  severe  types  from  three  to  four  weeks.  The  prognosis  varies  in 
diflerent  epidemics  or  according  to  the  type  of  the  afiection ;  but  com- 
monly this  is  not  aggravated  and  recovery  is  generally  to  be  expected. 
Occasionally,  however,  the  disease  is  threatening  to  life.  Besides  the 
systemic  prostration  and  collapse  above  referred  to,  serious  nervous 
symptoms  (great  restlessness,  delirium  followed  by  coma)  may  develop 
and  cause  a  fatal  termination.  When  death  occurs  it  is  usually  due  to 
exhaustion,  and  is  seen  particularly  in  persons  previously  enfeebled  or 
in  the  very  young  and  the  aged.  Complications  influencing  the  prog- 
nosis are  exceptional  (peritonitis  and  liver-abscess). 

Amebic  Dysentery  (Tropical  Dysentery). 

Bacteriology. — This  form  of  dysentery  is  caused  by  the  amoeba 
coli  or  the  amoeba  dy sentence  (Councilman  and  Lafleur).  The  amoeba 
dysenteriie  is  a  unicellular,  motile  organism,  in  size  3  to  7  times  the 
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diameter  of  a  red  blood-corpuscle  (15  to  30  micromillimeters).  Its  pro- 
toplasm consists  of  two  zones — an  outer  colorless  (ectosarc)  and  an  inner 
granular  zone  (endosarc),  with  a  visible  nucleus  and  one  or  more  vac- 
uoles. This  micro-organism  was  first  described  by  Lambl  (1859),  but  it 
remained  for  Losch,  and  especially  Kartulis,  to  show  its  close  associa- 
tion with  dysentery.  The  ameba  {amoeba  coli  mitia)  is  occasionally 
found  in  healthy  individuals,  and  also  in  other  bowel-affections  than 
dysentery  (mucous  enteritis,  simple  diarrhea,  proctitis  due  to  engorge- 
ment), and  two  species  are  recognized — a  virulent  and  a  benign  form 
(Quincke  and  Roos).  The  ameba  is  found  not  only  in  the  discharges, 
but  also  in  the  pus  from  the  secondary  liver-abscesses.  Flexner^  affirms 
that  bacterial  association  probably  has  much  influence  on  the  pathogenic 
powers  of  the  amebae. 

Hehir  has  found  the  bacillus  dysentericus  associated  with  the  amoeba 
colij  and  considers  it  to  be  pathogenic.  The  principal  causative  role  in 
the  production  of  this  form  of  dysentery  has  been  ascribed  to  the  pyo- 
genic cocci  by  Tancarol,  and  more  recently  by  Ascher,  Silvestri,  and 
by  Bertrand  and  Baucher. 

The  mode  of  transference  of  the  ameba  is  not  definitely  known,  though 
the  principal  source  of  the  dysenteric  germs  is  most  probably  the  drink- 
ing-water.    The  poison  is  feebly  communicable  by  contact. 

Amebic  dysentery  is  not  confined  to  the  tropics,  but  is  met  with  also, 
though  less  frequently,  throughout  Europe  and  North  America. 

Ethology. — The  lesions  are  almost  always  situated  in  the  large 
intestine,  although  rarely  the  ileum  is  also  invaded.  The  first  visible 
change  is  a  hyperemia  of  the  mucosa,  most  marked  in  the  descending 
colon  and  rectum ;  but  the  changes  which  produce  the  characteristic 
dysenteric  ulcer  begin  with  infiltration  and  swelling  of  the  submucosa, 
followed  by  necrosis,  which  involves  the  overlying  mucosa  with  its  epi- 
thelium (Kruse  and  Pasquale).  How  the  amebfe  reach  the  submucosa 
has  not  yet  been  observed.  The  visible  infiltration  occurs  usually  in 
circumscribed  areas  which  are  oval  or  hemispheric  in  shape,  and 
project  above  the  level  of  the  surrounding  mucosa.  The  submucosa 
presents  a  grayish-yellow  appearance,  and  is  soon  thrown  off  in  the 
form  of  a  slough. 

The  ulcers  take  various  shapes — chiefly  irregular,  and  less  frequently 
round  or  oval.  Their  edges  are  ragged  and  undermined,  and  the  floor, 
which  is  more  or  less  covered  with  pultaceous  material,  is  rough  or 
crater-like,  and  formed  by  the  musculature  or  the  outer  serous  coat  of  the 
intestine.  From  the  manner  in  which  the  ulcers  are  formed  it  is  obvious 
that  cellular  infiltration  (followed  by  necrosis)  may  occupy  the  sub- 
mucosa for  a  greater  or  less  distance  beyond  the  borders  of  the  ulcers. 
In  this  way  fistulous  channels  may  be  produced  beneath  the  mucosa  and 
connect  two  or  more  ulcers.  Usually  this  ulcerative  process  affects  only 
certain  portions  of  the  large  gut,  especially  the  flexures — hepatic  and 
sigmoid — and  the  rectum ;  but  it  may  be  general,  and  I  have  seen  an 
instance  of  this  kind.  Similar  cases  are  not  uncommon  in  which  the 
ulcers  are  so  numerous  as  to  include  almost  the  entire  mucosa  of  the 
large  intestine. 

Healing  is  attended  with  the  development  of  fibrous  tissue  along  the 

*  Jour.  Amer.  Med.  Amoc.j  Jan.  5,  1901. 
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edges  and  in  the  base  of  the  ulcer,  and  secondary  contraction  of  this 
new  connective  tissue  is  often  productive  of  colonic  stricture,  which  is 
usually  either  partial  or  irregular.  The  cases  that  come  to  autopsy  often 
show  diphtheritic  inflammation  as  a  secondary  or  terminal  condition. 

The  microscope  reveals  proliferation  of  the  fixed  connective-tissue 
cells,  and  the  presence  of  amebse  in  the  walls  and  the  base  of  the  ulcers, 
in  the  lymph-spaces,  and  rarely  in  the  blood-vessels.  Pus  can  only 
occasionally  be  detected. 

The  liver  may  be  the  seat  of  prominent  lesions.  These  are  (a)  ab- 
scesses, which  may  be  single  or  multiple,  the  latter  being  small,  and  the 
former  often  large.  The  single  or  solitary  abscess  is  usually  situated 
near  either  the  upper  convex  or  the  lower  concave  surface,  while  the  ab- 
scess-cavity is  formed  in  a  manner  similar  to  the  intestinal  ulcers.  The 
area  affected  is  at  first  infiltrated ;  it  then  becomes  necrotic,  and  finally 
more  or  less  liquefied.  Upon  the  full  development  of  the  first  stage  the 
part  invaded  is  a  grayish-yellow  pultaceous  mass,  but  in  the  second  or 
necrotic  stage  the  abscess  contains  a  yellowish  or  greenish-yellow,  spongy 
material  with  beginning  liquefaction.  The  contents  of  the  mature  abscess 
consist  of  a  greenish-  or  reddish-yellow  purulent  material  and  of  rem- 
nants of  liver-tissue.  The  walls  of  the  recent  abscess  are  irregular  and 
ragged,  those  of  an  old  abscess  being  dense  and  fibrous,  and  a  section  of 
the  abscess-wall  shows  an  inner  necrotic  zone,  a  middle  zone  (in  which 
there  is  great  proliferation  of  the  connective-tissue  cells,  compression 
and  atrophy  of  the  liver-cells),  and  an  outer  zone  of  intense  hyperemia 
(Osier).  The  contents  of  the  abscess  show  either  few  or  many  amebae, 
and  only  rarelv  pus.  When  pus  is  present  it  is  due  to  a  secondary 
infection  by  the  pyogenic  germs.  In  what  way  the  amebad  gain 
access  to  the  liver  is  not  definitely  known,  but  it  is  probable  that  in 
multiple  abscesses  they  are  propagated  along  the  blood-current,  either 
from  the  ulcers  or  from  a  single  primary  focus.  Cultures  are  generally 
sterile. 

(b)  The  parenchyma  of  the  liver  may  be  the  seat  of  numerous  circum- 
"  scribed  necrotic  spots,  which  are  supposed  to  be  due  to  the  action  of  the 
chemical  secretions  of  the  amebae. 

The  lungs  sometimes  show  changes  similar  to  those  in  the  liver; 
they  are  the  result  of  direct  extension  of  the  hepatic  abscess  through 
the  diaphragm  into  the  lower  lobe  of  the  right  lung. 

Clinical  History. — The  mode  of  onset  is  gradual  except  in  a  small 
proportion  of  the  cases,  in  which  it  is  sudden  with  well-marked  symp- 
toms. When,  as  generally  happens,  it  is  insidious,  the  initial  symptom 
is  often  a  trivial  diarrhea.  The  affection  is  then  characterized  prin- 
cipally by  intermissions  and  an  exacerbating  diarrhea,  the  liquid 
stools  containing  necrotic   tissue  of  a   grayish-brown   and   sometimes 

frellowish-gray  color.  The  latter  are  often  bloody  and  mucoid,  particu- 
arly  at  the  outset,  and  in  fully  developed  cases  are  fluid.  The  number 
of  discharges  per  day  is  exceedingly  variable  in  different  epidemics,  and 
even  in  individual  cases,  though  in  most  instances  they  range  from  six 
to  eight  or  ten  daily. 

Microscopic  examination  of  the  feces  during  the  exacerbations  dis- 
closes amebae  that  are  almost  invariably  endowed  with  motion,  though 
usually  not  when  the  stools  have  become  formed.     Tenesmus  is  not  a 
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prominent  feature  in  most  cases,  and  may  be  entirely  absent.  Colicky 
abdominal  pains  are  rare,  and  nausea  and  vomiting  are  equally  so. 

General  Symptoms. — Fever  is  usually  present,  but  it  is  slight  and 
exhibits  marked  variations.  In  certain  instances,  however,  the  tempera- 
ture is  below  the  normal  curve  throughout  the  entire  or  greater  part 
of  the  course.  From  the  time  of  onset  there  is  gradual  though  pro- 
gressive loss  of  flesh  and  strength,  and  anemia  usually  becomes  well 
marked. 

Complications. — The  most  common  is  hepatic  abscess^  and  second- 
ary to  the  latter  may  arise  abscess  of  the  right  lung.  Authors  are  not 
agreed  as  to  the  frequency  of  occurrence  of  liver- abscess^  in  amebic 
dysentery,  but  it  is  certainly  comparatively  rare  in  this  country,  not 
exceeding,  perhaps,  3  per  cent,  of  the  cases.  Peritonitis  may  result 
from  perforation  of  a  dysenteric  ulcer,  causing  death.  The  point  of  per- 
foration may,  however,  be  in  the  rectum,  when  periproctitis  is  the  result ; 
or  it  may  be  in  the  cecum,  when  perityphlitis  is  the  sequel.  In  tropical 
or  subtropical  countries  the  disease  is  often  complicated  with  malarial 
affections,  and  in  malarial  regions  intermittent  and  remittent  fevers  are 
among  the  commoner  complications.  The  presence  of  an  intermittent 
fever  is  not,  however,  sufficient  to  warrant  the  assumption  that  malaria 
complicates  dysentery ;  and  in  order  to  show  the  latter  combination  we 
must  be  able  to  demonstrate  the  presence  of  the  plasmodium  malarioe. 
In  pyemia  and  in  suppurative  processes  generally — conditions  sometimes 
met  with  in  dysentery — the  temperature-curve  is  often  distinctly  inter- 
mittent. Typhoid  fever  is  a  rare  complication.  The  latter  disease  can- 
not be  said  to  coexist  with  dysentery  unless  all  of  the  characteristic 
symptoms  are  present.  Certain  cases  of  dysentery  are  characterized  by 
the  development  of  the  typhoid  state^  and  pyemia  and  septico-pyemia 
may  appear  late.  Among  special  manifestations  of  the  latter  are  pyle- 
phlebitis, pericarditis,  endocarditis,  pleuritis,  and  rheumatoid  pains  in 
the  joints. 

Diagfnosis. — The  slow  course,  marked  by  intermissions  and  exacer- 
bations of  the  bloody  fluid  stools,  the  mild  general  symptoms,  apart 
from  emaciation  and  debility,  are  salient  features,  but  an  assured 
recognition  of  the  affection  demands  a  microscopic  examination  of 
the  stools.  Cases  have  been  recorded  by  Councilman  and  Lafleur 
in  which  the  diagnosis  rested  upon  amebae  being  found  in  the  sputa, 
the  latter  being  complicated  with  pulmonary  and  hepatic  abscesses 
which  discharged  through  a  bronchus,  while  the  intestinal  symptoms 
were  negative. 

ProgfnosiS. — The  prognosis  is  graver  than  in  the  catarrhal  va- 
riety, and  the  mortality-rate  in  certain  epidemics  has  been  frightful, 
particularly  among  soldiers  in  the  field  (amounting  to  70  or  even  80  per 
cent.).  In  sporadic  cases  the  danger  to  life  is  less,  the  mortality-rate  in 
temperate  climates  being  not  over  5  or  6  per  cent.  The  complications 
which  render  the  prognosis  unfavorable  are  various  (peritonitis,  hepatic 
and  pulmonary  abscess,  pyemia  secondary  to  the  latter,  broncho-pneu- 
monia, malaria) ;  death  may  be  due  to  hemorrhage  or  peritonitis,  but  in 
a  preponderating  proportion  of  the  cases  to  asthenia.     A  dangerous 

'  For  the  diagnofiis  of  this  condition  the  reader  is  referred  to  the  section  on  Hepatic 
Abicem  in  the  article  on  DiseaseH  of  the  Liver. 
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degree  of  debility  is  indicated  by  great  nervous  depression;  a  cool, 
clammy  skin;  a  sunken,  pinched  facies;  a  dry  ton^Tiie;  a  feeble,  rapid 
pulse;  and  by  restlessness,  alternating  with  miirked  apatby  or  low  mut- 
tering ileliriuui. 

Cotirse  and  Duration. — The  average  duration  nmges  from  eight 
to  ten  weeks  in  uncomplicEited  eases;  tlie  disease  can,  Iniwever,  be  cut 
short  by  appropriate  treatment.  It  manifi^st^  an  innate  tendency  to 
pursue  a  chronic  course,  interrupted  by  fn^jiient  exacerbations  or  true 
relapses,  and  convalescence  occupies  a  long  period  of  time  in  conse- 
quence of  the  j>rofound  arninia  and  debility  tliat  supervene. 

Peimary  Diphtheritic  Dysenteby. 

Definition. — An  intestinal  inflammation  (usually  colonic),  accom- 
paiiied  by  a  croupous,  or  true,  diphtheritic  exudation.  It  is  the  epi- 
demic dysentery  of  Japan,  but  prevails  wherever  large  aggregation?*  of 
persona  occur,  as  in  armies,  asylums  for  the  insane,  ships,  and  the  like. 

Pathology.^ — In  mild  grades  a  grayish-yellow,  croupous  exudate 
appear-s  upon  the  inflamed  mucosa,  with  a  necro.sie  of  the  epithelial 
layer  that  ia  often  limited  to  the  top  surface  of  the  folds  of  the  colon. 
In  other  instances  the  diphtheritic  infiltration  involves  all  the  layers  of 
the  bowel,  which  now  becomes  greatly  enlarged,  its  mucous  membrane 
being  converted  into  a  yellowish-brown,  thick,  elastic  mass,  sometimes 
extending  along  the  entire  length  of  the  large  intestine.  The  changes 
may  be  confined  to  the  circumscribed  areas  (fiexurcs  of  the  colon  and 
rectum),  and  thick  sloughs  may  he  cast  off,  leaving  behind  ulcers  of  cor- 
responding size  and  depth. 

Baeteriolo^. — ^The  distinctive  pathogenic  agent  is  the  l*arilh(9  dt/nen- 
teneii^s  discovered  by  8higa^  during  his  investigatioua  into  Japane:>e  dys- 
entery. Flexner,  in  his  studies  of  the  dysentery  of  the  Philippine 
Islands,  found  the  same  organism.  This  bacillus  and  the  bacillus  typho- 
sus are  almost  identical,  although  slight  and  decisive  criteria  of  differ- 
ence are  observable  by  the  bacteriologist.  The  Shiga  bacillus  ""shows 
less  marked  motility  when  first  isolated  and  a  tendency  rapidly  to  lose 
motility  in  the  artificial  cultivations;  it  displays  a  more  uniform  genera- 
tion of  indol  ;  after  brief  preliminary  aeid-production  in  milk  there 
follows  a  gradijally  increasing  alkatinization  ;  it  is  inactive  to  blood- 
serum  from  typhoid  cases,  but  reacts  with  serum  from  dysenteric  cases 
to  which  bacillus  ty[»hosu3  does  not  respond"  (Flexner). 

Clinical  History.^ — ^The  affection  usually  has  an  aeute  onEet^  and 
one  characterized  by  an  appearance  simultaneously  of  severe  local  and 
general  symptoms.  There  may  be  an  initial  f^JulL  and  there  ia  fever^ 
which  rises  rapidly,  together  with  a  marked  and  early  appearing  pros- 
tration and  delirium.  Severe  abdominal  patftM  arc  complained  of,  and 
the  discharges  may  be  numerous,  containing  shreds  and  large  sloughs, 
or  even  tubular  pieces,  of  false  membrane.  When  these  elements  are 
present  in  the  stools  the  latter  are  of  a  dark-brown  color,  emitting  a  fetid 
odor,  and  generally  containing  more  or  less  blood  and  mucus.  Tene»mu* 
may  be  intense. 

The  physical  signs  are  often  prominent.     The  belly  in  most  instances 

i  tkntmibi, /.  BakL  u.  ParatiUenk.,  1808,  xxiv.,  No».  22-24. 
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is  greatly  distended,  and  on  pressure  very  tender — signs  due  to  the  fact 
that  the  lesions  are  situated  chiefly  in  the  large  bowel,  and  not,  as  a 
rule,  to  peritonitis. 

The  diagrtiosis  rests  upon  the  intestinal  symptoms  and  the  charac- 
ter of  the  dejections,  associated  with  a  grave  general  condition  suddenly 
developed.  All  doubt  is  removed  by  the  appearance  of  the  cases  in  an 
epidemic  form. 

Complications. — These  are  both  numerous  and  varied,  and  include 
metastatic  abscess  of  the  liver ;  perforation  of  the  gut  followed  by  peri- 
tonitis either  localized  or  generalized  (according  to  its  seat);  also 
pleurisy,  endocarditis,  and  pericarditis. 

The  progfnosis  is  almost  wholly  unfavorable.  Occasionally  recov- 
ery follows,  though  more  frequently  the  disease  takes  on  a  chronic 
course. 

Secondary  Diphtheritic  Dysentery. 

Here  the  lesions  are  similar  in  kind  to  those  of  the  primary  form, 
but  in  {he  majority  of  instances  of  a  less  intense  grade.  Rarely  they 
may  be  both  extensive  and  severe.  This  variety  is  met  with  as  a  ter- 
minal condition  in  not  a  few  acute  and  chronic  diseases;  among  the 
former  it  is  with  great  relative  frequency  seen  to  develop  in  pneumonia 
(Bristowe),  and  less  frequently,  though  in  not  rare  instances,  in  typhoid 
fever,  according  to  my  own  observation.  Among  chronic  affections, 
upon  which  this  condition  may  become  engrafted,  are  nephritis,  organic 
disease  of  the  heart,  and  pulmonary  tuberculosis. 

Clinical  History. — No  characteristic  symptoms  attend  upon  its  in- 
vasion. There  may  be  slight  diarrhea — two  to  four  liquid  stools  daily 
— but  it  is  not  often  accompanied  by  tormina  and  tenesmus,  and  the 
discharges  rarely  contain  any  noticeable  amount  of  blood  or  mucus. 
Very  rarely  shreds  of  pseudomembrane  are  passed  with  the  stools. 
Secondary  diphtheritic  dysentery  often  induces  fatal  asthenia. 

Seqaelse  of  Dysentery. — In  all  forms  a  relapse  is  likely  to  occur, 
each  attack  increasing  the  liability  of  the  patient  to  subseijuent  ones. 
Moreover,  in  persons  who  have  recovered  from  acute  dysentery  we  often 
observe  a  disordered  digestion  and  irritability  of  the  bowels.  Rarely, 
chronic  nephritis  follows  dysentery.  The  most  interesting  sequel,  how- 
over,  is  paralysis,  which  occurs  mainly  in  the  form  of  paraplegia  (S.  Weir 
Mitchell).     Stricture  of  the  bowel  is  a  rare  secjuel. 

Treatment. — ^Prophylaxis. — This  embraces  isolation  and  a  thorough 
disinfection  of  the  discharges,  which  contain  the  specific  germ  of  the 
disease,  as  soon  as  passed.  The  drinking-water  during  the  epidemic 
pn»valence  of  dysentery  should  be  thoroughly  boiled,  and  hejilthy  per- 
sons should  avoid  the  use  of  improper  food,  while  an  unhygienic  envi- 
ronment (overcrowding,  etc.)  is  to  be  corrected  as  far  as  possible.  All 
sufferers  from  dysentery  must  be  kept  in  bed,  and  should  occupy  a  well- 
aired  apartment. 

The  diet  should  consist  of  milk  whey  and  light  animal  broths  dur- 
ing the  period  of  active  intestinal  symptoms.  The  blandest  articles 
only  are  either  acceptable  to  the  stomach  or  allowable  in  the  diphtheritic 
variety,  as  egg-white,  zoolak,  and  good  beef-extract  in  small  portions. 
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In  the  amebic  form  of  the  disease  it  is  well  to  allow  easily  digestible 
solids,  as  raw  oysters,  eggs,  well-boiled  rice,  fowl,  fish,  and  the  like, 
in  small  quantities.  During  convalescence  a  return  to  the  usual  dietary 
is  gradually  to  be  made. 

Alcoholic  Stimulants. — With  the  development  of  asthenia  and  cardiac 
failure  stimulants  must  be  employed,  as  in  other  acute  infectious  diseases. 
Diphtheritic  dysentery  calls  from  the  very  outset  for  free  stimulation. 
The  diffusible  stimulants  {e.  g,^  champagne)  are  often  invaluable.  Strych- 
nin may  be  required  also  in  cases  of  extreme  debility. 

Medicinal  Treatment. — If  scybalous  masses  be  passing  still,  the  treat- 
ment should  be  commenced  by  administering  a  dose  of  castor  oil  or  a 
saline  purge,  and  this  may  be  repeated  if  necessary.  It  is  well  to  con- 
vert dysentery  into  diarrhea,  thus  cleansing  the  bowel  thoroughly. 
Measures  tending  to  deplete  the  mucosa  of  the  intestine  and  at  the  same 
time  inhibit  undue  peristalsis  are  most  effective,  as  magnesium  sulphate. 
In  the  later  stages  purgatives  are  attended  with  baneful  effects. 

Ipecacuanha  has  long  been,  and  still  is,  regarded  as  possessing  a 
specific  influence  in  cases  of  dysentery.  Its  administration  is.usually 
preceded  by  a  dose  of  opium  (laudanum  or  morphin)  which  is  given 
when  the  stomach  has  been  empty  for  a  few  hours.  Most  authors  rec- 
ommend that  large  doses — gr.  xx  to  33  (1.29  to  4.0) — should  be  admin- 
istered ;  but  it  is  probable  that  a  small  dose — gr.  ^  to  ^  (0.010  to  0.016) 
every  half  hour — is  (juite  as  effective ;  and  in  children  the  smaller  doses 
are  to  be  preferred  and  will  be  found  to  be  quite  efficacious.  Other 
remedies  should  also  be  employed,  and  among  these  opium  is  particularly 
beneficial  in  combination  with  ipecacuanha  or  in  the  form  of  Dover's 
powder,  which  contains  both  agencies.  Three  chief  symptomatic  indi- 
cations are  met  by  the  opium — pain,  restlessness,  and  undue  peristalsis 
— and  to  obtain  the  best  effects  from  the  opiate  it  should  be  adminis- 
tered in  the  form  of  morphin  hypodermically.  In  cases  in  which  tenes- 
mus is  an  unusually  distressing  feature  an  opium  suppository  (gr.  ij — 
0.1296)  or  laudanum  (TTlxxx — 2.0,  by  enema)  exercises  a  beneficial 
effect.  Bismuth  in  full  doses  is  useful  (3ss-j — 2.0-4.0  every  two  hours), 
and  in  cases  of  sporadic  dysentery  I  have  frequently  found  the  com- 
bined use  of  Dover  powder,  bismuth  subnitrate,  and  salol  of  signal 
service. 

In  diphtheritic  dysentery  antiseptic  substances  by  the  mouth  for  the 
purpose  of  disinfecting  the  intestinal  canal  and  favoring  the  healing  of 
the  ulcerated  surfaces  after  the  removal  of  the  necrotic  pseudomembrane, 
such  as  benzonaphtol  (gr.  xl~lx — 2.592-3.788 — in  the  twenty-four  hours 
in  divided  doses),  salol,  opium,  and  silver  nitrate  are  the  remedies  of 
choice.  The  naphtol  preparations  being  insoluble  should  be  given  in 
capsule  and  the  silver  nitrate  in  pill  form  one  hour  after  food.  Iodo- 
form in  a  pill  or  capsule  in  doses  of  J  to  3  grains  (.032  to  .194  gm.)  has 
been  much  lauded.  Bose  and  Vedel  employed  in  4  cases  intravenous 
injections  of  sodium  chlorid,  7 :  1000  being  the  maximum  strength. 
The  injections  should  be  made  early,  and  repeated,  so  that  they  will 
develop  sustained  general  reaction  and  a  modification  of  the  general 
condition  which  can  lead  to  recovery.  Care  should  be  taken  as  to  the 
quantitv  used  and  the  rapidity  with  which  it  is  injected  (J  to  3  ounces 
each  minute  should  not  be  exceeded). 
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Antiseptic  irrigation  of  the  bowel  would  be,  if  properly  carried  out, 
a  curative  measure,  since  by  this  means  we  may  destroy  the  bacilli  and 
solutions  of  numerous  antiseptic  substances  ana  astringents  have  been 
recommended  for  this  purpose.  Unfortunately,  the  bowel  is  frequently 
so  irritable  as  to  seriously  interfere  with  this  mode  of  medication.  If, 
on  this  account,  large  injections  cannot  be  given,  small  ones  should  be 
substituted  and  the  quantity  gradually  increased.  Preliminary  to  their 
use  we  may  also  employ  cocain  in  the  form  of  a  suppository,  or  a  small 
quantity  of  a  solution  of  cocain  (4  per  cent.),  or  a  laudanum  enema 
(TTlxxx — 2.0,  in  starch-water),  after  which  a  large  injection  may  be  toler- 
ated if  administered  slowly  and  the  flow  be  interrupted  at  brief  inter- 
vals. Among  the  best  agents  are  silver  nitrate  (gr.  ss-j — 0.032- 
0.064 — ad  5j — 32.0),  tannic  acid  (1  to  2  per  cent.),  salicylic  acid  (1 
to  2  per  cent.),  and  mercuric  chlorid  (1 :  6000).  I  have  for  a  number 
of  years  been  in  the  habit  of  employing  these  astringents  and  antisep- 
tic solutions  alternately,  administering  each  once  daily.  The  tannic- 
acid  and  the  salicylic-acid  solutions  are  best  borne  during  the  more 
active  stages  of  the  disease.  The  temperature  of  the  water  should,  at 
first,  range  from  100°  to  110°  F.  (37.7°-43.3**  C),  and  subsequently 
this  may  be  slightly  reduced.  The  patient  during  the  administration 
of  the  enemata  should  assume  the  dorsal  position  or  that  upon  the  left 
side,  but  in  either  case  with  the  hips  well  elevated,  so  as  to  aid  the 
flow  by  gravitation.  In  amebic  dysentery  warm  injections  of  quinin 
(strength  1 :  1000-1 :  5000)  have  been  used  with  good  effects  by  some 
authors,  but  with  directly  contrary  effects  by  others. 

Local  means  in  the  form  of  hot  fomentations,  light  poultices,  and 
turpentine  stupes  oft;en  afford  much  comfort.  The  various  complications 
must  be  met  by  appropriate  treatment,  as  under  other  circumstances. 

Ohbonic  Dysentery. 

This  form  of  the  disease  almost  always  succeeds  an  acute  attack. 
Very  rarely  is  it  chronic  from  the  start,  and  particularly  if  it  be  the 
amebic  variety. 

Pathology. — In  most  instances  the  large  intestine  is  still  the  seat  of 
ulceration.  Some  of  the  ulcers  show  no  signs  of  healing ;  in  others  this 
process  is  going  on ;  while  in  still  others  it  is  completed  and  puckered 
cicatrices  are  presented.  The  ulcers  are  deeply  pigmented,  as  is  the 
unulcerated  mucosa,  which  often  presents  a  slate-gray  or  blackish  color. 
The  submucous  and  muscular  coats  are  hypertrophied,  as  a  rule,  with 
occasional  narrowing  of  the  lumen  of  the  bowel,  and  cystic  degeneration 
of  the  intestinal  glands  is  sometimes  observed.  It  is  to  be  noted  that  in 
a  certain,  though  small,  percentage  of  the  cases  ulceration  does  not  occur, 
the  mucosa  everywhere  presenting  an  uneven,  puckered  aspect,  due  to 
depasits  of  fibrous  tissue. 

Symptoms  and  Diag^nosiS. — Many  of  the  most  characteristic  fea- 
tures of  the  acute  form  are  either  but  feebly  expressed  or  altogether 
wanting.  This  is  particularly  true  of  the  tormina  and  tenesmus.  Cer- 
tain elements  found  in  the  stools  of  the  acute  type  (blood,  shreds  of  pseudo- 
membrane,  and  tissue)  are  also  rarely  present.  True  dysenteric  syynp^ 
tomSy  however,  may  arise  during  acute  exacerbations,  with  or  without 
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pain  or  tenesmus ;  then  from  three  or  four  to  a  dozen  or  more  fluid 
dejections  are  passed  daily.  The  latter  are  often  frothy  (when  starchy 
articles  of  food  are  taken),  being  composed  chiefly  of  fecal  matter  and 
undigested  particles  of  food,  with  considerable  mucus ;  and  in  severe 
forms  blood  and  pus  may  be  constantly  present  in  the  discharges.  In 
many  cases  the  stools  are  semifluid  (pultaceous^,  and  rarely  they  contain 
scybala ;  or  the  rather  frequent  liquid  or  semifluid  discharges  may  alter- 
nate with  constipation.  In  such  instances  the  lesions  are  apt  to  be  situ- 
ated in  the  lowest  portion  of  the  large  intestine.  The  character  of  the 
discharges  is  much  influenced  by  the  sort  of  food  taken ;  thus  when  a 
mixed  dietary  is  partaken  of,  they  are  thin,  more  frequent,  and  contain 
more  undigested  masses  of  food.  Ga^eotis  distention  of  the  intestines  is 
often  an  annoying  symptom. 

The  physical  signs  are  negative,  save  for  slight  tenderness  along  the 
line  of  the  colon. 

Associated  symptoms  referable  to  other  organs  are  not  without  value 
in  the  diagnosis.  The  gastric  digestion  is  poor,  the  appetite  generally 
impaired  (though  variable),  and  the  tongue  is  clean,  red,  and  glazed, 
presenting  the  appearance  of  raw  beef.  There  are  progressive  emacia- 
tion and  asthenia,  which  eventually  reach  an  extreme  degree.  The  skin- 
surface  becomes  dry,  harsh,  and  cool,  the  facies  grim,  the  pulse  exceed- 
ingly feeble,  the  mental  faculties  greatly  weakened  in  the  advanced 
stage :  and,  as  in  the  acute  form  so  in  the  chronic,  death  is  usually  due 
to  asthenia — with  this  difference,  that  in  the  latter  the  end  is  reached 
more  slowly.  Rarely  peritonitis  in  consequence  of  perforation  of  the 
bowel  is  the  immediate  cause  of  death. 

Differential  Diagnosis. — The  disease  is  discriminated  from  chronic 
diarrhea,  often  with  great  difficulty.  In  chronic  dysentery  there  is  the 
history  of  an  antecedent  acute  attack,  with  the  appearance  from  time  to 
time  of  exacerbating  periods  when  mucus,  pus,  and  often  blood  are 
contained  in  the  (lischarges.  The  latter  are,  at  the  same  time,  more  fre- 
quent and  apt  to  be  accompanied  by  more  or  less  abdominal  pain  and 
tenesmus,  and  the  presence  of  these  features  would  serve  to  eliminate 
chronic  diarrhea.  From  tubrrridoiis  nh'eration  of  the  intestines  it  is  dis- 
tinguished by  the  absence  of  any  history  of  tuberculosis,  family  or  per- 
sonal, and  of  tuberculous  new  growths  in  other  portions  of  the  body, 
particularly  the  lungs. 

The  complications  are  the  same  as  in  acute  dysentery,  if  we  except 
the  greater  liability,  due  to  the  great  and  protracted  weakness  of  the 
patient,  to  certain  serious  intervening  diseases  (chronic  nephritis,  tuber- 
culosis, pneumonia).  Ulceration  of  the  cornea  has  frequently  been 
noted. 

The  duration  is  long,  the  disease  lasting  for  many  months  or  even 
several  years. 

Treatment. — This  should  be  directed  mainly  to  the  local  condition, 
and  should  consist  in  methodic  irrigation  of  the  bowel  with  a  view  to 
promoting  the  healing  of  the  ulcers.  Formerly  it  was  sought  to  accom- 
plish the  latter  indication  by  the  use  of  certain  remedies  internally,  as 
silver  nitrate,  balsam  of  copaiba,  bismuth  subnitrate,  etc.,  but  the  "only 
preparation  which  I  have  found  useful  is  the  zinc  oxid  (gr.  v-x — 0.324- 
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0.648)  three  times  daily.  The  latter  preparation  is  decidedly  palliative, 
sometimes  even  curative. 

Intestinal  irrigation  is  to  be  tried,  and  various  disinfectants  and 
astringent  remedies  should  be  alternated  as  advocated  in  the  acute 
form.  Among  individual  remedies  the  silver  nitrate  (gr.  ss-ij — 0.032- 
0.129 — ad  5) — 32.0)  every  second  day  is  doubtless  the  best.  On  interven- 
ing days  antiseptic  remedies  may  be  used  in  solution,  such  as  mercuric 
chlorid  (1 :  6000)  or  salicylic  acid  (1  to  2  per  cent.) ;  and  of  other  use- 
ful agents  I  may  mention  tannic  acid,  alum,  acetate  of  lead,  creolin,  and 
quinin  sulphate. 

Prior  to  the  use  of  any  of  the  above-mentioned  enemata  the  bowels 
should  be  well  flushed  with  a  large  injection  of  tepid  water,  so  as  to 
remove  the  fecal  and  other  irritating  materials.  The  same  details  are  to 
be  observed  in  carrying  out  this  mode  of  treatment  as  in  the  acute  forms 
of  dysentery.  Gallay^  has  related  the  curative  effects  of  large  enemata 
of  a  solution  of  crystallized  silver  nitrate  in  distilled  water,  a  scruple  to  a 
quart  (1.296  per  liter),  to  which  20  or  30  drops  of  laudanum  have  been 
added.  Amelioration  follows  the  third  or  fourth  washing,  but  a  course 
of  sixty  is  recommended  to  secure  permanent  relief.  I  agree  with  the 
late  Austin  Flint  that  the  lower  part  of  the  rectum  should  be  examined 
with  the  speculum,  and  appropriate  topical  applications  made  if  ulcers  in 
this  situation  be  discovered. 

The  dietetic  treatment  in  chronic  dysentery  is  of  the  utmost  import- 
ance, and  the  lightest  forms  of  albuminous  foods  are  to  be  adhered  to 
strictly,  to  the  exclusion  of  vegetable  substances.  Milk  is  excellent  when 
it  can  be  taken.  It  is  well  to  examine  the  stools,  and  if  on  microscopic 
examination  curds  or  numerous  fat-globules  appear,  the  amount  of  milk 
should  be  reduced  or  skim-milk  substituted.  Other  forms  of  food  that  are 
allowable  and  useful  are  egg-white,  meat-broths  or  beef-juice,  whey,  and 
the  like.  The  patient  should  wear  flannels  next  the  skin,  so  as  to  protect 
against  the  vicissitudes  of  weather,  and,  while  open-air  exercise  is  useful, 
it  should  be  moderate.  During  inclement  weather  the  patient  should 
remain  in-doors.  I  have  known  change  of  climate,  with  proper  regula- 
tion of  the  mode  of  living,  to  be  productive  of  rather  brilliant  results. 
Tonics  and  alcoholic  stimulants  are  sometimes  required  to  assist  the  appe- 
tite, digestion,  and  systemic  strength,  and  among  the  most  eflicacious  tonic 
remedies  are  iron,  strychnin,  mineral  acids,  and  arsenic,  which  may  be 
used  in  succession. 

*  "  Radical  Ciire  for  Chronic  Dvsenterv  of  Recurrent  Tvpe,"  British  Med.  Journal^ 
No.  1779,  p.  276. 
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CHOLERA  (EPIDEMIO). 

(Astatic  Cholera;   Choiera  Algidu^  etc) 

Definitioii. — Cholera  is  an  acute,  infectious,  epidemic  disea^. 
specific  caose  is  the  spirillum  of  Koch,  and  its  most  clmracteristic  syni|^^ — 
toms  are  copious  watery  dejectioDS,  painful  cramps,  collapse,  and  suppre*- — 
sion  of  the  excretions.     In  some  localities  it  is  endemic. 

Historic  Note. — During  the  Middle  Ages  cholera  made  deplor- — ■ 
able  ravages,  chiefly  along  the  belts  of  the  Ganges,  and  has  probahlj 
been  endemic  in  India  for  centuries.  Only  during  the  present  century^ 
however,  has  the  disease  been  widely  known  in  Europe  and  America,  and" 
when  it  has  appeared  it  has  alwnys  been  in  the  epidemic  form.  The 
march  of  epidemics  has  been  from  east  to  west,  and  always  along  the  lines 
of  commerce  and  travel  by  land  or  sea,  sometimes  spreading  over  the  en- 
tire globe.  While  interesting,  it  would  not  be  profitable  to  the  student  to 
detail  here  the  progress  of  the  various  epidemics  of  cholera  in  Europe  and 
America.  It  will  suffice  to  state  the  years  in  which  the  chief  of  tliese 
occurred;  in  1831—32,  in  1835-36,  in  1847^9,  being  brought  by  immi- 
grant ships  from  Europe  ;  in  1852  in  Europe  (touching  our  shores  in  1854 
and  prevailing  extensively) ;  in  1859  (Europe),  in  18(it»-67  (mild  out- 
breaks in  America),  in  1869-73  (America  in  1873),  in  1H84  (in  Europe), 
and  in  1892—93  (abroad).  It  is  seen  that  there  have  been  no  epidendc 
visitations  in  America  since  1873,  though  a  few  small  groups  of  casefl 
have  on  several   occasions  been  brought  to  our  shores. 

Pathology* — The  body  is  generally  much  emaciated,  the  features 
sharp  and  drawn,  and  the  skin  of  the  dependent  parts  presents  a  mottled 
appearance,  A  post-mortem  rise  of  tempcratnre  often  occurs.  The  tis-  | 
sues  are  dry,  owing  to  the  draining  of  the  liquids  of  the  body,  and  hence 
putrefaction  is  delaye*!*  The  kidneys,  liver,  and  heart,  as  well  as  other 
organs  in  a  less  degree,  show  excessive  cloudy  swelling  and  often  consid- 
erable fatty  degeneration  of  the  parenchyma  tons  tissues.  Rigor  mortis 
comes  on  directly  after  death,  is  persistent,  and  the  muscles  often  con- 
tract so  {IS  to  cause  the  body  to  assume  various  uncommon  positions* 

The  Visceral  Lesions. — The  chief  of  these  are  confined  to  the  intestinal 
canaL  and  depend  greatly  upon  the  period  of  the  disease  at  which  death 
occurs.  In  the  early  stage  the  serosa  of  the  small  bowel  is  congested, 
presenting  a  roseate  hue.  The  muscularis  is  relnxcfh  The  mucosa  is  the 
seat  of  catarrh,  being  deeply  injected,  swollen,  at  times  edematous,  and 
often  coated  in  the  early  stage  with  more  or  less  tough  mucus.  Shortly 
the  coils  of  intestine  are  filled  witli  an  almost  trant^parent  or  slightly  tur- 
bid liquid  ("rice  water*'),  and,  occasionally  a  small  amount  of  clotted 
blood  is  seen  in  the  bowel.  The  solitary  follicles  and  Peyer's  patches  are 
at  first  swollen y  and  may  later,  in  rare  instances,  become  ulcerated.  De- 
nudation of  the  epitlielial  lining — most  probably  a  post-mortem  change^ 
is  the  rule,  and  large  or  small  ecchymotic  spots  are  visible  in  the  mtestinal 
mucosa.  If  the  patient  has  died  late  in  the  disease  (stage  of  reaction), 
patches  of  false  membrane  (diphtheritic),  sometime.*^!  dark -brown  \\\  color 
and  fetid,  may  be  found  anywhere  along  the  intestinal  canal,  though 
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diefljittthe  large  bowel;  and  this  secondary  croupoiis-diphtheritic  pro- 
as mij  attack  other  mucous  surfaces  (bile-ductg,  vagina,  etc. ),  The  bacilli 
ifcoUserve^l  in  the  mucous  membrane  of  the  intestine  and  in  the  dejections, 
Ik  stomach  shows  changes  similar  in  character  to  those  found  in  the 
iDtestiDB.  At  first  the  mucosa  is  congested ;  then,  iis  the  result  of  trans- 
ttiationjt  becomes  filled  with  '*  rice-water  "  miiteriaL  Soon  the  hyper- 
emic  mucosa  becomea  swollen  and  ecchymoses  appear.  At  last  the  organ 
\$  cm  pry  and  col  1  a  pse<  1 , 

The  esaphagiis  also  exhibits  about  the  same  changes,  though  with  an 
ibseaoe  of  the  characteristic  transudation. 

fbe  spleen,  contrary  to  its  condition  in  other  infectious  diseases,  ia 
asali  as  &  rule,  though  if  death  occur  late  it  may  show  some  degree  of 
(rfwgtment  with  softening. 

file  liver  presents  marked  pas.sive  hyperemia  and  cloudy  swelling, 
^th  minute  spots  of  beginning  fatty  change.  Desf|iiamation  of  the 
t'pitlieliuDa  of  the  cystic  mucosa  may  occur  and  leail  to  a  blocking  of  the 
bilLMlacts. 

The  IddneTS  show  important  lesions,  being  eidargeil  from  passive  con- 
gestion, esp<?cially  the  cortex,  and  the  capsule  being  somewhat  adherent. 
Tbey  exhibit  cloudy  swelling  and  decided  coagulation-necrosis.  Desc^ua- 
mivtion  of  the  epithelium  in  the  uriniferous  tubules  is  extensive.  Micro- 
.*wpically,  the  histologic  changes  are  those  of  acute  nephritis  in  the  cases 
m  which  death  takes  place  in  the  advanced  stage. 

The  bladder-changes  differ  in  no  way  from  those  of  other  mucous  mem- 
krtnes.  Its  mucosa  is  congested,  ecchyraotic,  and  sometimes  the  seat  of 
Jiphtheritic  deposit.  The  ureters  and  the  pelves  of  the  kidneys  may  also 
present  identical  appcnninces. 

He  Circulatory  System. — The  pericardium  is  dry,  the  parietal  layer 
Wog  covered  with  an  sidbesive  secretion,  while  the  visceral  layer  is  the 
•Bit  of  more  or  less  ecchymosis.  The  heart  is  dry  and  anemic-looking. 
Tile  k(t  ventricle  is  contracted,  while  the  right  is  often  distended  with 
§ild  soft  clots,  the  latter  sometimes  extending  to  the  pulmonary 
,  tlld  the  superior  and  inferior  veni€  eavte.  (Jutside  of  the  heart 
*w  reins,  including  the  cerebral  sinuses,  contain  most  of  the  blood.  The 
uteris  thicker  than  normal,  and  its  color  ilarker,  resembling  ""  the  juice 
<>f  littckleberries;'*  its  specific  gravity,  albumin,  and  corpuscles  are  all 
Jiicreaaed,  while  its  saline  constituents  and  coagulability  are  decreased, 
Bequratory  Organs. — The  larynx,  trachea,  and  bronchi  are  hypereniic, 
^iu  first  cuvered  with  tenacious  mucus;  later  they  may  present  ecchy- 
''^^^and  diphtheritic  processes. 

When  death  occurs  before  the  stage  of  reaction  the  lungs  are  bloodless 
**J*J  collapsed,  and  the  mouth  of  the  pulmonary  artery  may  be  distended 
*'tii  blood.  If  life  is  prolonged  until  the  third  stage,  the  lungs  may  show 
J^ngestion  and  edema  (particularly  at  thf  bases)  or  puhnonary  infarction. 
The  post-mortem  of  a  case  in  this  stage,  and  especially  during  convales- 
'^ce,  may  exhibit  the  lesions  of  broncho-  or  lobar  pneumonia. 

The  brain  and  its  membranes  may  be  the  seat  of  hyperemia,  except 
*Wn  death  takes  place  at  a  late  period,  and  then  the  brain-substance 
**T  be  more  or  less  bloodless  and  edematous. 
Etiology. — The  causes  are  (a)  »perifir  and  (h)  fwedisposhit^, 
(q)  The  specific  cause  ia  the  comma  bacillus  of  Koch,  which  is  found 
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in  the  intestinal  canal  of  persons  ill  of  cholera.      Recent  investigation 
into   the  bacteriology  of  the  affection  show  that  almost  uniformly  tli.  ^ 
cholera  spirillntn  is  a.ssociated  with  certain  bacteria,  most  commonly  tli. 
bacillus  coll  communis.     It  has  al^o  been  shown  pretty  clearly  that  triE  - 
cholera  h  a  nitrite -poiBoning^  the  result  of  the  growth  of  the  specifi  ^ 

spirillum.     TTie  comma  spirillum  i 
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not  found  in  any  e>ther  disea.se,     I 
form  is  that  of  a  slightly  curved  roA 
and  its  length  about  half  that  of  th^ 
tubercle   bacillus,  but   it   is  thicket 
and  soyietiuies  has  the  form  of  theE 
letter    S    (Fig.    11).      It    is    to   be 
classed    as    a   sjiirocheta,    and    ba 
been   grown  successfully  on   mediai  -- 
of  various  sorts  and  eijually  success — 
folly  inoculated   upon   inferior  ani- 
mills.  ^, 

The  organism  is  found  in  a  S 
variety  of  positions — in  the  intes- 
tine, the  dejecta  (even  quite  early), 
and  in  great  profusion  in  the 
patbognunioiiic  rice-water  stools* 
Kemp  in  his  review  has  shown  tliat  the  cutiima  bacillns  m  often  absent 
from  the  evacuations,  and  that  in  these  cases  tlie  bacterium  coli  ts  usu- 
ally present  and  sometimes  streptoeocch  He  believes,  bowever.  that 
the  apparent  absenco  is  due  to  faulty  technique.  To  find  it  in  the 
votuitus,  however,  is  rare.  On  the  other  hand,  it  may  he  seen  in  the 
stools  of  well  persons  dtiriiig  epidemics,  display iug  virulent  proper- 
ties. 

Ohohra  spirilla  have  been  repeatedly  found  in  the  outer  world,  and 
almost  invariably  in  water,  C.  Frankel  during  the  European  epidemic 
of  181*2  studietl  them  in  liowing  water,  and  in  other  epidemic  outbreiiks 
they  have  been  tound  in  the  water  used  for  drinking-purposes. 

\b)  Predisposing  Causes.— (1)  Locality. — Near  to  the  sea-coast  cholera 
is  more  connuon  than  in  the  inland  districts  or  towns,  and  the  frequency 
of  occurrence  lessens  with  increasing  altitude,  this  fact  possibly  being 
due  to  a  gradual  decrease  in  soil  humidity  and  porosity. 

(2)  Atmosplieric  Temperature* — The  spirillum  of  cholera  can  only 
flourish  in  a  warm  temperature  or  in  a  warm  cli unite  ;  hence  the  di^ 
ease  is  cwf/tv/^/r- in  certain  tnipical  and  suhtroidcal  climates  only;  and 
hence  we  see  in  temperate  latitudes  the  epidemii*  jtremleuee  of  tne  dis- 
ea.se  only,  and  that  during  the  warm  season. 

(S)  Beaaons. — From  what  has  liecn  stated  it  may  be  seen  that  cholera 
can  have  no  permanent  home  except  in  very  warm  climates  in  which  all 
the  other  essential  conditions  prevaiL  For  ecjually  obvious  reasons  it  is 
more  couimou  in  the  warm  than  in  the  cold  months,  most  epidc^mics, 
both  in  Europe  and  America,  liaving  occurred  toward  the  close  of  sum- 
mer and  in  the  early  autumn. 

(4)  Age,  as  a  rule,  has  no  decided  eftect.  It  should  be  stated,  how- 
ever, that  old  people  are  very  prone  to  the  affection.  Sez  m  without 
perceptible  influence. 
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(0)  Debilitating  Causes. — Whenever  tbe  private  conditions  corre- 
spomi  to  rigid  scientific  r€<|iiiremetit8  during  epidemic  outbreaks 
cholmi  becomes  less  prevalent  sind  also  less  virulent.  On  the  other 
hand,  the  deplorable  state  of  mnnicipai  sanitation,  individual  disregard 
of  proper  hygienic  rules,  nervous  depression,  intemperance,  overcrowd- 
ing, (*tc,  all  predispose  markedly  to  the  disease. 

(6)  Mere  attacks  of  intestinal  disorder  due  to  improper  diet,  cold, 
etc  ire  potent,  and  are  the  sole  agencies  by  means  of  which  the  disease 
IB  diasemiuated. 

lodes  of  Infection. — The  spirilla  leave  the  body  with  the  stools,  but 
tbe  most  frequent  bearer  of  cholera-poison  is  the  drinking-water.  Natur- 
ally, the  individual  susceptibility  varies  greatly  (many  persons  being 
even  insusceptible),  and  yet  the  degree  of  contamination  of  the  drink- 
ing-water and  the  virulence  of  epidemics  are  almost  strictly  proportion- 
ilr.  As  an  illustratirm,  Vienna  had  enjoyed  exemption  from  cholera  for 
ninetwn  years — a  fact  attributed  to  the  excellent  i|uaiity  of  the  drink- 
iDg'Wster  and  to  hygienic  improvements.  In  the  same  city  the  mor- 
tality-rate in  the  more  recent  epidemics  has  been  small  (7  per  1000)  for 
a  like  reason.  On  the  other  hand,  in  1H72  there  occurred  in  a  single 
comiQaiie  ( Hamburg),  which  had  a  polluted  water-stipply  (the  Elbe)  and 
no filir&tion  plant,  i7,8*>2  cases,  with  the  enormous  death-rate  of  42.3 
|fi|9'!!iati^  Biernacki  demonstrated  the  [presence  of  spirilla  in  the  spring- 
'  liter <rf  a  house  in  which  1^  cases  of  cholera  occurred. 

Tie  choleraic  poUon  may  be  conveyed  with  the  water  used  for  washing, 
Woking,  and  other  purposes  to  other  tiuids  imbibed  by  man  (beer,  milk, 
**•),  and  also  to  food*stuffs  taken  by  him  (lettuce,  cresses,  and  other 
raw  vegetables,  fruits,  meats,  bread,  butter).  The  organisms  live  and 
maintain  their  virulence  on  these  articles  of  food  from  four  to  seven 
^iay»  at  least.  The  infection  may  reach  the  esophagus  with  the  water 
'M  for  washing  the  mouth  or  teeth,  or  that  used  for  washing  the 
^ittnsils,  dishes,  food-receptacles,  etc.  Again,  tlie  hands,  commonly 
iJllie  of  laundresses  and  nurses,  may  become  soiled  in  the  careless 
oling  of  bed-linen  or  garments  worn  by  choleni  patients  or  the 
**^la,  and  convey  the  poison  to  the  mouth  or  lips,  to  be  carried  into 
fw  stomach  along  with  the  drink  or  food.  Flies  may  transfer  the 
•nfectitjus  element  to  food-articles  (Simmon da  and  others). 
^Cholera  is  not  contagious  from  mere  contact  with  those  ill  of  the 
The  disease  is  not  act|nired  by  inhalation  (Shakespeare),  and, 
*'i»<?e  desiccation  rapidly  kills  the  spirillum,  there  is  little  probability 
'  'N  the  latter  is  wafted  by  the  wind-currents  or  is  air-borne.  Nor  is 
I  trjere  any  clinical  evidence  to  show  that  the  poison  may  enter  the  sya- 
^^  tirongh  the  skin-stirface.  Probably  the  germs  are  swaliowed^  and 
*|^^  acid  gastric  juice  may  then  destroy  them  if  the  size  of  the  dose  of 
tile  poi.^on  is  not  too  large,  or  a  siifhcient  number  may  pass  into  the 
J^^testimd  canal  and  there  manifest  pathogenic  powers.  It  is  to  be  borne 
lnd  that  after  the  spirillum  reaches  the  intestine,  whether  or  not  an 
loi  cholera  is  the  result  depends  both  upon  the  sisse  of  the  poison- 

Ifcmiiil  ujjon  the  personal  degree  of  immunity. 

Opposed  to  the  drinking-water  theory  of  this  disease  is  that  of  Pet- 
^nkofer,  which  contends  that  the  sjurilla  found  in  the  serous  evacua- 
^ODs  of  cholera  patients  must  enter  an  appropriate  .soil  and  there  under- 
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go  further  development  before  becoming  truly  pathogenic.  While  soils 
possessing  a  certain  degree  of  moisture  and  perviousness  and  contami- 
nated with  organic  matter  favor  the  growth  and  multiplication  of  the 
specific  organism,  these  telluric  conditions  are  not  essential,  as  is  shown 
by  the  virulence  of  the  intestinal  discharges  when  swallowed  in  ample 
quantity.  Pettenkofer  and  Rubino^  claim  that  the  fully  developed 
poison  rises  from  the  subsoil  into  the  lower  atmospheric  strata  as  a 
miasm,  especially  at  the  time  of  the  subsidence  of  the  ground-water  level 
in  summer. 

ItnmunUi/  is  not  conferred  by  a  previous  attack  of  cholera.  Pfeiffer 
and  Marx  have  proved  the  existence  in  the  blood-serum  of  human  beings 
of  bactericidal  bodies  (not  a  true  antitoxin)  that  cause  rapid  destruction 
of  the  cholera  bacilli.  To  these  anti-bodies  is  ascribed  the ''  Pfeiffer  serum 
reaction,"  by  means  of  which  the  vibrios  are  differentiated  from  other 
micro-organisms.  Pfeiffer  and  Marx  have  also  shown  that  the  virus  of 
cholera  can  be  effectively  preserved  by  a  0.5  per  cent,  solution  of  car- 
bolic acid,  and  that  it  in  no  way  impairs  its  immunizing  properties. 

Clinical  History. — The  incubation  period  varies  from  a  few  hours 
to  five  days.  During  this  prodromal  period  the  patient  is  either  quite 
well  or  (during  the  latter  portion)  exhibits  certain  local  symptoms.  These 
are  occasionally  nausea,  a  feeling  of  distress  in  the  abdomen,  increased 
peristalsis  which  may  be  visible  or  palpable,  slight  pain  and  tenderness, 
and  either  a  mild  or  a  decided  diarrhea.  The  discharges  are  feculent, 
colored,  and  semifluid,  or  more  rarely  quite  fluid,  and  may  be  quite 
copious.  These  symptoms  may  all  be  present,  though  oftener  a  few, 
and  rarely  a  single  one,  is  noted ;  moreover,  they  are  not  distinctive 
unless  seen  during  an  epidemic  and  unless  the  patient  have  been  exposed 
to  the  poison.  Prostration  may  be  rarely  marked  and  there  may  be 
slight  muscular  cramps.  The  so-called  premonitory  diarrhea  may  ter- 
minate in  recovery  at  the  end  of  from  one  to  three  days;  but  if  not,  it  is 
followed  by  an  attack  of  true  cholera.      This  has  three  stages. 

(1)  Stage  of  Serous  Diarrhea. — The  dejections  are  generally  painless, 
very  fretjuent,  odorless,  copious,  and  fluid  or  watery,  and  usually  present 
the  characteristic  '' rice-water  "  appearance.  Rarely  they  are  distinctly 
colored  with  bile,  and  in  severe  cases  with  blood,  and  rarely  also  are  they 
frothy.  Suspended  in  them  are  numerous  small,  whitish,  mucous  flakes  ; 
their  reaction  is  neutral  or  alkaline,  and  they  contain  a  small  percentage 
of  solid  constituents  made  up  lar<i^ely  of  albumin  and  sodium  chlorid. 
The  microscope  brings  to  view  epithelium,  mucus,  triple  phosphates,  and 
numberless  micro-organisms,  of  which  latter  the  only  ones  characteristic 
are  the  comma  bacilli  (spirilla)  of  Koch.  In  cholera  sicca  these  serous 
evacuations  are  absent.  Death  comes  quickly,  and  post-mortem  exami- 
nation shows  the  intestine  to  be  filled  with  rice-water  material,  which  is 
probably  retained  because  of  speedy  paralysis  of  the  musculature. 

Gastric  symptoms  appear  early.  Vomiting  soon  becomes  frequent, 
and  at  first  the  vomitus  may  be  bilious;  later  it  is  characteristically 
serous  and  excessive  in  amount.  Thirst  is  almost  intolerable,  anorexia 
is  complete,  and  the  tongue  often  has  a  thick  coating  which  early 
becomes  dry.  Gastro-intestinal  pain  is  not  severe,  but  a  feeling  of  press- 
ure or  burning  in  the  abdomen  is  experienced,  and  occasionally  there 

*  Sri/ouV/<  Annual,  vol.  ii.,  p.  214, 1809. 
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are  griping  pains  with  tenesmus.  The  physical  signs  are  few.  The 
belly  is  usually  flat  and  flaccid,  though  it  may  be  scaphoid  and  hard, 
and  in  some  cases  palpation  detects  fluctuation. 

Painful  cramps  in  the  muscles  form  an  early  characteristic  symptom. 
They  affect  the  voluntary  muscles  of  the  legs,  calves,  and  feet,  more 
rarely  the  arms  and  hands  also.  Their  duration  is  momentary,  but 
they  recur  at  intervals,  and  are  due  to  the  local  action  of  the  toxins. 

Owing  to  the  withdrawal  of  fluid  from  the  lymphatics  and  blood- 
vessels the  tissues  become  dry  and  shrivelled  and  the  blood  much  thicker. 
This  condition  of  the  blood  obviously  increases  the  labor  of  the  heart, 
which  beats  rapidly,  and  there  may  be  at  first  a  distressing  palpitation  ; 
but  soon  the  heart  grows  more  and  more  feeble  and  venous  stasis  ensues. 
The  puUe  is  at  first  rapid,  soft,  and  small ;  it  may  then  be  lost  at  the 
wrist.  The  cardiac  impulse  and  heart-sounds  may  disappear  with  in- 
creasing asthenia. 

The  fades  and  general  appearance  also  indicate  loss  of  fluid.  The 
cutaneous  surfaces  of  the  face  and  extremities  grow  cool :  there  is  rapid 
general  emaciation,  which  may  become  most  pronounced,  and  the  skin  is 
wrinkled.  The  complexion  assumes  a  livid  or  blue-gray  tint,  while  the 
lipe  become  quite  dark.  The  extremities  are  cyanotic  (the  finger-tips  in 
particular),  the  orbits  are  deeply  sunken,  the  cheeks  hollow,  the  features 
intensely  pinched,  the  voice  husky  and  feeble,  and  there  is  utter  prostra- 
tion. The  surface-temperature  drops  below  the  normal,  even  to  96°  or 
95°  F.  (35.5°-35°  C),  while,  per  contra^  the  internal  or  rectal  tempera- 
ture rises  to  102°  F.  (38.8°  C.)  or  over.  The  mind  may  remain  clear 
until  the  close,  but  oftener  the  patient  is  apathetic,  and  in  grave  cases  this 
condition  may  deepen  into  stupor  or  even  actual  coma.  The  reflexes  are 
greatly  diminished ;  restlessness  and  jactitation  may  rarely  appear. 

The  urine  becomes  very  scanty  and  is  highly  concentrated,  the  stand- 
ing specimen  depositing  a  heavy  sediment.  On  analysis  albumin  and 
ca.sts  (chiefly  granular)  are  found.  In  the  serious  forms  the  kidneys  fail 
to  eliminate  the  urea,  and  there  is  finally  complete  anuria. 

(2)  Stage  of  Algidity  or  Collapse. — The  symptoms  which  characterize 
this  grave  condition  are  the  same  as  those  noted  under  the  latter  part  of 
the  first  stage,  only  intensified.  Asthenia  is  extreme ;  the  pulse  is  miss- 
ing and  the  heart  beats  faintly ;  the  voice  is  lost ;  respirations  are  per- 
ceptibly shallow ;  lividity  is  intense ;  the  surface  ice-cold ;  and  there  is 
usually  stupor  or  even  coma.  The  excessive  serous  discharges  have  given 
place  to  mere  dribblings  from  the  now  relaxed  anus.  During  this  stage, 
which  may  last  a  few  .or  many  hours,  the  faint  glimmerings  of  the  vital 
spark  are  often  extinguished. 

(8)  Stage  of  Reaction. — This  sets  in  promptly,  and  when  reaction  fol- 
lows the  first  stage  directly  the  case  may  pursue  a  favorable  course,  with 
return  to  accustomed  health  by  the  end  of  a  week  or  ten  days.  The 
first  urine  passed  is  usually  albuminous  and  contains  tube-casts  and  sonie- 
tiujes  blood-cells.  Relapses  into  the  stage  of  collapse  may  occur  and  be 
repeated;  in  many  instances,  however,  this  stage  is  both  protracted  and 
dangerous.  It  is  aptly  termed  cholera  ti/phoiih  since  a  genuine  typhoid 
Htate  of  the  system  with  more  or  less  fever  develops.  The  skin  may  pre- 
sent so-called  choleraic  eruptions  (macular,  roseolar,  erythema,  purpuar). 
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Recovery  may  now  take  place,  or  a  great  diversity  of  local  secondary 
inflammations  may  supervene  (vide  Complications). 

AetUe  nephritis^  which  may  or  may  not  be  an  essential  part  of  the 
process,  may  arise  in  this  stage  and  lead  either  slowly  or  directly  to 
uremic  poisoning,  as  shown  by  the  projection  upon  the  scene  of  grave 
nervous  phenomena — headache,  vomiting,  delirium  or  coma,  and  con- 
vulsions.    A  fatal  result  may  be  looked  for. 

Complications. — In  this  place  are  to  be  enumerated  the  conditions 
due  to  secondary  infection,  including  (commonly)  septic  and  pyemic 
processes.  Diphtheritic  inflammations  affecting  mucous  surfaces,  but 
especially  the  throat,  colon,  and  the  external  genitals,  are  among  the 
more  common.  Bronchitis,  pneumonia,  and  pleurisy  may  arise,  and 
erysipelas  and  parotitis  are  not  rare.  During  convalescence  digestive 
disorders  may  show  themselves,  and  indiscretions  in  diet  may  precipi- 
tate a  relapse. 

Clinical  Types.— (a)  "  Premonitory  Diarrhea." — This  type  has  been 
outlined  with  sufficient  fulness  in  the  foregoing  discussion. 

(b)  "  Cholerine/'  in  which  the  symptoms  are  mild,  resembling  those  of 
cholera  nostras.  Many  of  the  symptoms  characteristic  of  true  cholera 
are  also  present,  particularly  the  cramps  and  prostration,  cold  extremi- 
ties, and  scanty  albuminous  urine.  The  stools,  however,  are  not.  as  a 
rule,  typical  of  the  disease,  but  are  feculent  in  character,  as  in  ordinary 
cholera  morbus.  The  duration  is  from  seven  to  ten  days,  subject  to 
relapses. 

(c)  The  more  typical  forms — both  moderate  and  severe — have  been 
described  under  the  Clinical  History  (supra). 

(d)  The  Foudroyant  or  Asphyxic  Form. — This  may  kill  instantly ; 
more  frequently  the  patient  lives  for  a  few  hours,  with  or  without  vomit- 
ing and  purging.  Cholera  sicca  should  be  classed  with  this  type.  The 
virulence  of  the  cholera-poison  explains  the  intensity  of  the  symptoms. 

Differential  Diagnosis. — This  is  difficult  in  the  absence  of  an 
epidemic  unless  bacteriologic  and  microscopic  tests  be  made,  and  yet 
these  alone  differentiate  a  sporadic  case.  The  disease  most  commonly 
mistaken  for  cholera  (especially  cholerine)  is  cholera  morbus^  and  the  fol- 
lowing points  pertaining  to  the  latter  disease  will  eliminate  it:  1.  No 
connection  with  a  previous  ca^e,  but  a  fre(iuent  history  of  dietetic  impru- 
dence. 2.  Absence  of  "rice-water"  stools,  which  remain  turbid  with 
feces  or  covered  with  bile  or  blood.  3.  Presence  of  colicky  pains,  but 
absence  of  painful  tonic  cramps  of  legs  and  feet.  4.  Absence  of 
cyanosis  and  collapse,  as  a  rule,  and  of  urinary,  suppression.  5.  No 
cholera  spirilla  in  the  stools. 

Arsenic-poisonimj  and  other  forms  of  gastro-enferitis  must  be  discrimi- 
nated by  the  history,  the  character  of  the  stools,  the  absence  of  violent 
muscle-cramps  and  of  the  effects  of  great  loss  of  fluid  (cyanosis,  shrunken 
body,  profound  collapse,  etc.).  Chemical  tests  are  not  to  be  neglected  if 
the  history  points  to  any  form  of  corrosive  poisoning. 

Prognosis. — This  is  dependent  mainly  upon  the  type.  Thus  "  chol- 
erine" is  very  rarely  fatal,  while,  on  the  other  hand,  the  asphyxic  form  is 
almost  as  rarely  survived.  It  is  impossible  to  state  the  average  mortality, 
since  it  varies  with  each  epidemic,  but  it  has  been  found  to  range  from  :^0 
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10  80  per  cent.  Many  deaths  occur  iluring  the  hitter  part  of  the  first 
ia?or  during  the  algid  period;  still  more  during  the  stage  of  reaction, 
the  dangers  of  the  latter  period  being  as  follows :  asthenia,  cholera 
nephritis  with  uremia,  and  the  various  complications  {vidr  supra).  The 
penonal  circumstances  which  render  an  attack  gmve  are  old  age,  alcohol- 
ism, previous  ill-health,  and  debility.  On  the  other  hand,  the  death-rate 
mi y  readily  be  lowered  by  prompt  and  judicious  treatment. 

Treatment, — ^Prophylaxis.— Prevention  k  of  greater  importance  than 
cure,  and  is  easily  accomplished  as  compared  with  the  eradication  of  the 
[lis*as«.  It  has  been  owing  in  great  measure  to  the  efficient  (|iiararitine 
system  of  the  United  States  that  cholera  has  not  gained  a  foothold  on  our 
shores  since  1873. 

Imiindttal  Propkt/laxiB, — In  the  first  place,  those  nursing  the  sick 
emn  prevent  the  spread  of  cholera  by  prompt  and  thorough  disiofection  of 
the  vrtuiitus  and  stools,  as  well  as  of  the  receptacles  containing  them  ami 
anyttiiDg  that  may  be  soiled  by  them.     The  dejecta  may  be  disinfected 
by  paring  upon  and  mixing  with  them  an  equal  part  of  a  5  per  cent. 
eolutioD  of  carbolic  acid  or  an  equal  volume  of  a  fresldy  prepared  solution  of 
chlorid  of  lime.    The  discharges  thus  treated  must  be  covered  and  allowed 
to  stand  from  fifteen  minutes  to  half  an  hour,  and  then  emptied  into  a  pit 
b  the  earth  containing  quicklime,  with  which  they  should  also  be  covered, 
It  18 of  the  utmost  importance  to  guard  against  a  pollution  of  the  water- 
supply  by  these  pits.     Soiled  clothing,  linen,  etc.  shouhl   be  promptly 
disinfected,  and  bedding  had  better  be  burned;  none  but  the  attendants 
should  be  permitted  to  enter  the  sick-room.     The  dishes  used  should 
t«  disinfected  immediately  after  use  ur  before  leaving  the  sick -chamber, 
^takespeare  further  recommends  that  the  remains  of  the  patient's  meals 
slioulrl  be  disinfected  and  destroyed.     After  handling  the  patient  or  any- 
tliiot;  that  he  has  soiled  the  attendants  shouhl  first  disinfect  and  then 
Qifefally  wash  their  hands,  these  ablutions  being   performed  invariably 
•ifcfe  eating.     After  vomiting  and  after  an  evacuation  of  the  bowels  the 
jMliiiiid  the  parts  around  the  anus  should  be  wiped  with  a  cloth  wet 
tlttiiolution  (1:2000)  of  mercuric  chlorid.      If  convalescence  super- 
^Cfte,  the  patient  should  be  kept  isolated  for  a  week  and  the  stools  should 
kc  disinfected  during  that  time* 

PttnonB  ejtposed  should   use  boiled  milk   and   water  only.     Certain 
ronsg  of  food  must  be  avoided,  especially  salads  and  unripe  fruits;  also 
ilcoholic  stimulants.     All  uncooked  food  may  be  pernicious.     Such  per- 
sons should  lead  regular  lives,  avoiding  fatigue,   excesses,  etc.,  and  in- 
►  teatinal  disturbance    must   be    met  speedily   by   the  use  of  antiseptics, 
^Piite$,  and  astringents.     In  India,  IlaflTkine*  lias  used  a  protective  virus 
j**tli encouraging  results.     Thus,  *'of  1735  persons  not  inoculated  in  a 
wn  section,  174  took  the  disease  and  113  died,  whereas  of  500  inoc- 
^Itd  but   21   were  affected  and   19   died.''     He  has  made,  altogether, 
^MOO  injections  in  40,000  patients  without  a  single  accident,  and  claims 
Uhe  results  have  been  entirely  fsivorable.    Behring  and  Ransom  have 
>ittceeede<l  in  obtaining  an  antitoxic  serum.     Klein  concludes  iitr;iinst 
Haffkine's  anticholera  inoculations,  showing  that  there  is  no  certainty 
^  to  the  protection   against  the  specific  poison  in  the  intestines,  even 

'  MxLnck.  m«/.  Woch,  Jun,  29,  1895. 
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though  there  may  be  protection  against  the  effect  of  intracellular  poison. 
Klemperer  has  produced  immunity  by  using  a  toxin. 

Treatment  of  the  Attack. — (a)  Premonitory  Diarrhea. — When  the 
prodromal  period  exists  it  must  be  quickly  combated,  and  if  this  were 
attended  to  appropriately  few  cases  of  cholera  would  follow.  In  the 
instances  which  are  not  preceded  by  premonitory  diarrhea  opportunity  to 
prevent  the  attacks  does  not  present  itself.  In  this  stage  a  double  indi- 
cation is  presented — *'  to  restrain  the  development  of  the  bacilli  in  the 
intestine  and  to  neutralize  the  cholera-poison.''  To  meet  this  Cantani 
proposes  tannic  acid  by  irrigation  (enteroclysis).  He  injects  into  the  in- 
testine ^  to  2^  quarts  (liters)  of  water,  or  infusion  of  chamomile  contain- 
ing 3iss  to  3v  (6.0  to  20.0)  of  tannic  acid,  gtt.  xx  to  xxx  (1.20)  of  laud- 
anum, and  3v-xij  (20.0-50.0)  of  gum  arabic.  The  temperature  of  the 
liquid  should  be  80°-104°  F.  (26.6°-40°  C),  in  order  not  to  chill  the 
patient.  Injections  should  be  repeated  four  times  a  day,  and  in  grave 
cases  after  each  evacuation.^  To  this  should  be  added  a  regulated  liquid 
diet,  with  rest  and  recumbency.  For  the  same  purpose  acetate  of  lead 
and  opium,  or  large  doses  of  bismuth  with  or  without  Dover's  powder, 
have  been  much  employed  with  good  results. 

(b)  Stage  of  Serous  Diarrhea. — The  chief  indication  is  to  restore  to 
the  blood  the  watery  elements  withdrawn  by  the  diarrhea.  Not  a  moment 
is  to  be  wasted.  Opium,  and  preferably  the  salts  of  morphin,  should  be 
administered  hypodermically,  the  dose  not  being  small,  but  gr.  J  to  ^ 
(0.0162-0.0216)  to  be  repeated  at  intervals  of  about  eight  hours.  To 
opium  given  per  oram  or  in  the  usual  way  there  is  a  serious  objection — 
namely,  its  slowness  of  action.  Cantani  advocates  the  injection  of  an 
artificial  serum  {hi/podermocli/sis)  containing  1  dram  (4.0)  of  sodium 
chlorid  and  gr.  xlvj  (3.0)  of  sodium  carbonate  per  quart  (liter)  of  ster- 
ilized water  warmed  up  to  104°  F.  (40°  C.)  into  the  subcutaneous  con- 
nective tissue.  This  solution  may  be  introduced  through  the  cannula  of 
an  ordinary  aspirator,  the  fluid  flowing  by  gentle  pressure.  Shakespeare 
recommends  for  hypodermoclysis  a  fountain  syringe  with  a  long  flexible 
tube  furnished  with  a  cock  ;  with  another  shorter  tube,  one  end  attached 
to  the  cock,  the  other  having  a  needle-pointed  cannula,  a  little  longer, 
stronger,  and  with  a  somewhat  wider  caliber  than  the  ordinary  hypo- 
dermic needle  (Fig.  12).  The  tube  and  cannula  are  first  perfectly  filled 
with  a  fluid,  and  then  the  cannula  is  inserted  well  in  between  the  skin 
and  deep  fascia  of  the  flanks,  buttocks,  or  interscapular  region.  The 
fluid  should  be  made  to  flow  slowly,  allowing  fifteen  to  twenty  minutes 
for  the  introduction  of  one  quart.  This  is  preferred  to  intravenous  injec- 
tion, in  which  the  liquid  is  diffused  slowly.  The  indications  presented 
by  the  premonitory  stage  must  be  met  as  above  8tate<l. 

The  vomiting  is  to  be  relieved  by  bits  of  ice,  small  amounts  of  brandy 
and  water  at  brief  intervals,  cocain,  or  by  lavage.  In  this  stage  reme- 
dies by  the  mouth  should  be  avoided,  since  they  aggravate  the  gastric  dis- 
turbance. Heat  should  be  applied  externally  with  a  view  to  assisting  the 
peripheral  circulation  as  well  as  the  reaction,  and,  on  the  other  hand,  to 
obviate  collapse.  Warm  baths  have  been  recommended  for  this  pur- 
pose. Stimulants  must  be  used  to  fulfil  the  same  indications.  They  are 
of  superior  value  even  to  the  above-mentioned  measures,  and  are  to  be 
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giren  hypodermically,  and  either  brandy,  ammonia,  or  strychnin  may  be 
employed  in  large  doses. 

(c)  Stage  of  Algidity. — If  this  develop,  the  case  is  desperate.  In 
this  stage  the  following  measures  and  procedures,  which  have  been  de- 
tailed in  the  treatment  of  the  preceding  stage,  are  to  be  persevered  with : 


Tig.  12.— 1,  fountain  syringe ;  2,  cock ;  3,  attachment  for  cannula :  4,  needle ;  5,  cannula ;  6,  soft- 
rubber  rectal  tube,  with  two  lateral  openings,  one  a  half  inch  from  the  end  (not  visible),  the  other 
two  inches  from  the  end.  The  latter  is  to  be  introduced  by  a  combined  rotatory  and  pushing 
motion  to  the  depth  of  ten  inches  in  entcroclysiH,  and  the  fluid  then  allowed  to  enter  the  colon 
slowly. 

enteroclysis  and  hypodermoclysis,  hypodermic  stimulation,  and  the  ex- 
ternal application  of  heat.  Additionally,  intravenous  injections  of  fluids 
have  been  strongly  urged  by  its  champions.  For  this  purpose  the  fol- 
lowing standard  of  saline  fluid  may  be  chosen :  sodium  bicarbonate  1 
part,  sodium  chlorid  6  parts,  boiled  water  1000  parts.  The  temperature 
of  the  fluid  when  injected  varies  according  to  circumstances  from  100|^° 
to  104®  F.  (38^-40°  C),  more  frequently  the  latter  (Shakespeare). 
The  quantity  demanded  may  be  1  or  2  quarts  (liters),  and  the  injec- 
tion may  need  to  be  repeated  in  from  one  to  three  or  four  hours. 
Despite  the  physician's  best  efforts,  patients  in  this  period  usually 
succumb. 

(d)  Stage  of  Reaction. — During  this  stage  the  tannic  acid  may  be 
replaced  by  a  solution  of  salt  in  water  (10  or  l5  per  cent.)  for  entero- 
clysis (Cantani),  and  it  may  be  well  to  continue  hypodermoclysis  in  some 
instances.  Further  than  this,  the  treatment  is  essentially  symptomatic. 
Food  of  the  blandest  sort  and  in  small  quantities  must  be  allowed  at 
fre(|uent  intervals  if  we  would  avoid  enteritis  and  other  unfavorable  com- 
plications. Tonic  remedies  should  be  given  cautiously,  and  rest  and 
careful  nursing  insisted  upon.  Complications  must  be  met  in  accordance 
with  general  principles. 
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YELLOW  FEVER. 

[FtbrU fiava ;  Gelbfieber,  Ger.) 

Definition. — Yellow  fever  is  an  acute,  highly  infectious  (but  non- 
contagious) endemic  and  epidemic  disease.  It  is  characterized  by  a  sharp 
period  of  invasion,  followed  by  a  period  of  remission,  and  the  latter  in  turn 
by  a  relapse  and  certain  symptoms  peculiar  to  the  affection  (black  vomit, 
jaundice,  suppression  of  urine). 

Historic  Note. — Yellow  fever  is  endemic  only  within  certain  geo- 
graphic limits,  where  it  also  prevails  epidemically  when  the*  conditions 
are  favorable.  According  to  general  belief,  it  first  appeared  in  1647  in  the 
Barbadoes  (West  Indies).  Subsequently,  it  was  conveyed  along  the  chan- 
nels of  commerce  until  it  became  widely  disseminated,  and  chiefly  in  sea- 
port towns.  In  1699  an  English  vessel  carrying  slaves  transported  the 
disease  to  Mexico  from  the  Atlantic  coast  of  Africa.  6uit4ras  classified 
the  areas  of  infection  thus :  (1)  The  focal  zone,  in  which  the  disease  is 
never  absent,  including  Havana,  Vera  Cruz,  Rio,  and  other  Spanish- 
American  ports.  (2)  Perifocal  zones,  or  regions  of  periodic  epidemics, 
including  the  ports  of  the  tropical  Atlantic  coast  in  America  and  Africa. 
(3)  The  zone  of  accidental  epidemics,  between  the  parallels  of  45°  N.  and 
35°  S.  latitude.  Yellow  fever  was  brought  to  the  United  States  (Boston) 
in  1693,  and  since  then  has  invaded  in  epidemic  form  numerous  sea-coast 
cities,  being  carried  thence  to  a  number  of  inland  towns.  The  belief  that 
the  disease  never  originates  outside  of  certain  territorial  limits  was  ad- 
vanced for  the  first  time  by  the  College  of  Physicians  of  Philadelphia 
(1797),  and  the  efficacy  of  rigid  quarantine  regulations  in  preventing  con- 
veyance of  the  poison  by  vessels  having  yellow-fever  cases  on  board  was 
pointed  out  by  the  same  organization. 

Pathology. — The  skin  is  jaundiced  (hepatogenous)  and  often  large 
or  small  ecchymotic  spots  are  observed,  but  neither  the  internal  viscera 
nor  the  blood  shows  characteristic  lesions  in  cases  of  average  intensity. 
In  severe  forms  congestion,  hemorrhage,  and  degeneration  are  the  changes 
noted,  especially  in  the  liver  and  the  gastro-intestinal  mucous  membranes. 

After  death  the  liver  is  anemic,  as  a  rule,  but  in  the  early  stages  of 
the  disease  it  is  markedly  hyperemic.  Its  color  varies,  ranging  from  pale 
yellow  to  an  orange  hue,  and  punctiform  extravasations  cause  mottling  of 
the  surface.  Its  size  varies  little  from  the  normal.  Parenchymatous  de- 
generation of  the  hepatic  tissue  is  common,  though  in  places  it  may  be 
entirely  normal.  The  liver-cells  are  swollen,  containing  fat  and  granular 
matter  with  indistinctness  or  absence  of  nuclei. 

The  gastro-intestinal  mncosa  is  the  seat  of  numerous  minute  hemor- 
rhages, similar  spots  of  extravasation  being  found  on  the  various  serous 
membranes  of  the  body  (meninges,  pericardium,  pleura,  etc.).  Hemor- 
rhagic infarctions  may  be  found  in  the  various  internal  viscera.  The 
lesions  of  acute  catarrh  are  seen  in  pronounced  form  in  the  gastric  mucosa, 
which  may  also  present  erosicms.  The  black-vomit  material  is  found  in 
the  stomach,  and  less  frequently  also  in  the  smaller  intestines,  which  pre- 
sent the  evidences  of  acute  catarrh  of  their  mucous  walls. 

The  spleen  is  dark  and  friable,  but  is  not  enlarged.  The  kidneys 
show  the  lesions  of  parenchymatous  nephritis,  the  microscope  revealing 
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tloady  sweUiDg  of  the  epithelium  of  the  twbules  with  fatty  degeneration, 
wid  the  tubuleB  themselves  being  occupied  by  casts,  chiefly  granular, 
Tb&  be&rt-muscle  looks  pale,  and  may  he  the  seat  of  granwkr  and  fatty 
d^coeration.    The  hrain  antl  its  meitint^eJi  are  hyperemic,  and  degenera^ 

rve  changes  have  been  described  in  the  sympathetic  ganglia  (Schmidt). 
lt\k^  blood  is  dark,  and  many  of  the  red  corpuscles,  having  disorganized, 
Set  free  hemoglobin,  as  in  malaria.     Certain  significant  lesions  of  a  gen- 

Iend  chara4;ter — such  as  a  fatty  degeneration  of  the  walls  of  the  small 
blood-vessels   and  the   capillaries — have  been   noted   by   competent   ob- 
Beirera^ftDd  these,  by  allnwing  filtration  of  blood-serum  through  the  vessel- 
walls,  miiy  account  in  great  measure  lor  the  concentration  ui^  the  blood. 
Etiology.*— Bacteriology ,^ — J.  Sanarelli  has  described  a  specific  organ- 
ism tif  tbis  disease,  and  named  it  the  bacillus  icteroides.     This  micro- 
orgaaisiD  is  not  detectable  in  all  cases  during  lift*.     Wasdin  and  Ged- 
iMbund  it  present  in  blood  taken  from   the  ear  in  92, H5  per  cent. 


af  cases;  while  Walter  Reed,*  Surgeon  United  ^Slates  Army,  and  his 
corps  of  assistants,  were  unable  to  find  the  bacillus  icteroides  in 
fieriplieral  venous  biootl  at  various  stages  of  the  disease  ;  but  usually  found 
Bucli  blood  free  from  bacteria.  Cultures  made  at  11  autopsies  from 
organs  and  fluids  of  persons  dead  of  yellow  fever  were  likewise  nega- 
tive. Pothier^  isolated  the  bacillus  icteroides  in  3  out  of  51  autt^psies. 
Mode  of  Infectioii. — Transmission  through  the  agency  of  the 
nKJsquito  was  pointed  out  by  C.  J.  Finlay*  in  1881.  Mosquitoes  were 
p«tted  to  prey  on  persons  sick  of  yellow  fever,  and  later  to  bite  sus- 

Ic^jptibte  subjects,  in  whom  from  five  to  tweniy-five  days  developed  a 
niiW  form  of  the  disease.  I'artial  or  complete  immunity^  against  yellow 
fever  was  obtained  after  the  bites  of  infected  insects.*  The  mosquitoes 
'fere  identified  as  **  Culex  fasciatus.'*  Surgeon  Reed'^  and  his  assist- 
mi  succeeded  in  producing  the  disease  in  65  per  cent,  of  their  experi- 
tetfl,  which  consisted  in  subjecting  susceptible  persons  to  the  bite  of 
^le  infected  female  culex. 

i^mitng  predispodnt/  rauses^  semoii  heads  the  list.  The  disease  pre- 
vails chiefly  in  summer,  being  completely  arrested  by  one,  or  at  most 
|H  severe  frosts.  Af^e  and  rare  have  some  degree  of  influence,  children 
I^Piflg  more  liable   than  atlults,  males  than   females,  and  whites  than 

|^'*cks.    The  poison  is  not  transferred  by  /omitts.     The  march  of  an 
*P'^|emic  may  be  interrupted  or  even  completely  arrested  by  apparently 
^'^^iftl  agencies — e.  //.  watercourses,  rows  or  clumps  of  shrubbery.     One 
•ffJiek  usually  bestows  permanent  immiinftf/,  and  natives  of  an  infected 
''*trjet  are  far  less  liable  to  the  disease  than  newcomers. 
,    Clinical  History. — Incubation  Sta^e. — This  varies  greatly,  ranging 
*^fu  one  liay  to  two  or  even  three  weeks.    During  the  incubation  certain 
^'leral  symptoms  may  appear,  such  as  languor,  headache,  anorexia,  etc, 
.     Invasion  Stage. — The  unmtt  is  abrupt,  an  initial  r/itU  usually  occurring, 
**l  it  is  very  seldom  severe  or  prolongetl,  a  reactionary  fever  following 

*  **ReiK)rt  oij  ihe  ♦aiise  of  Yellow  Fever/'  Marifje  HrKpital  Servire.  V.  S.  A.,  1899. 
'"Enolojry  of  YeHow  lev<?r;'  Phitadtu  Mefi.  Jmu.,  Jim.  10-27,  l9iM>. 
^Jmkr,  Auler,  Mt'd  AHmc,  April  Ifi,  l«t*8. 


*  Antudc*  de  fn  H^fd  Af^dj^ue^  vol.  xviii.,  pp.  147-161. 

*Mfd.  Heo>rd,  May  27,  1S99, 

'  Eighth  Con^jres**  of  Internationat  Hvfjieue  Mid  Deiuogmphy,  Budapest, 

'  PkUii/iit,  MtfL  Jow.j  Feb.  16,  1901.  ' 
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promptly  and  the  temperature  rising  to  103°,  104^,  or  even  105°  F, 
(40.5^  C.)  The  temperature  is  apt  to  be  highest  at  the  beginning,  and 
then  falls  gradually,  liyper|»Yrexia  being  rare.  The  chill  and  fever  are 
accompanied  hy  headaclje  and  pains  in  the  loins  and  legs,  often  of  great 
severity,  and  a  lirtte  later  restlessnes?*.  mental  confusion,  and  a  delirium 
that  is  soraetimea  viuleiit  in  chanicter  may  develop.  In  tbe  majority  of 
instances,  however,  the  mind  remains  clear.  Tbe  ptthe  ig  accelerated, 
but  not  in  proportion  to  the  height  of  the  temperature ;  it  is  full  and 
strong  at  the  start,  and  uiay  fall  while  tlie  fever  is  rifling*  Th^  face  is 
tlu»bf.»fl,  with  slight  icteroid  addition.  The  f-//^^^  are  su  If  used  and  intoler- 
ant of  light.  The  toHijue  may  or  may  not  be  coated,  and  nausea  and 
vomiting  may  occur,  tbe  latter  being  one  of  the  moi^t  characteristic 
symptoms  of  the  disease.  Associated  with  these  synij^toms  there  aw 
epigastric  oppression  and  burning  sensations,  with  decided  tenderness. 
Tbe  vom'ituv  may  be  biood-streaked  or  crtntain  chocolate-colored  parti* 
cles,  and  occasionally  unaltered  blood  is  vomited.  Constifmtion  is 
usually  present,  tbe  stools  showing  a  deticiency  of  bile.  The  urine  is 
diminished  in  amount,  tlark-colored.  and  often  contains  a  slight  amount 
of  albumin  :  this  itirlif  tranatimt  aUmmlnuria  is  a  very  characteristic 
symptouK  The  imtial  »tat/e  may  last  from  six  or  eight  hours  to  two  or 
three  days,  or  even  longer,  and  is  longer  in  the  milder  forms  of  tbe  dis- 
ease* With  the  ternjinatiun  (»f  this  stage  the  fever  remits  and  tbe  other 
gymptoms  disappear  with  surprising  rapidity,  the  pulse  becoming  remark- 
ably slow. 

Stage  of  Remission. — From  this  moment  convalescence  may  begin  and 
proceed  to  full  recovery  without  interruption,  the  bappy  event  being  often 
marked  by  critical  discharges.  In  most  instances,  however,  the  patient 
presents  certain  symptoms  and  signs  of  ilbbealth  during  this  period  (more 
or  less  prostration,  epigastric  distress  with  tenderness,  mental  dulness  or 
even  stupor,  and  a  yellowish  tint  of  skin  and  urine),  which  lasts  from  a 
few  to  twenty-four  hours,  when  another  stage  with  its  more  striking  symp- 
toms supervenes. 

Stage  of  Secondary  Fever  or  Collapse. — The  patient  becomes  extremely 
weak,  presenting  the  signs  of  profound  mllapne.  The  surface  of  tbe  body 
is  cool  {extremities  often  positively  cold),  the  skin  in  nearly  all  instances 
assuming  a  yellow  or  bronzed  tinge,  from  which  the  disease  receives  its 
name.  The  pnhe  is  rapid  and  compressible,  and  soon  vomiting  be  corned 
verv  distressing,  Hemorrhatje  into  tbe  stomach  generally  occurs,  tbe 
l^lood  being  acted  upon  by  the  giistric  secretions,  and  producing  the 
material  which  is  expelled  as  tbe  characteristic  *"  Idaek  vomit,''  Occa- 
sionally unaltered  blood  may  he  vonvited  :  the  stools  also  may  be  tarry. 
In  the  worst  cases  hemorrhages  from  other  mucous  surfaces  are  common 
(ep  is  tax  is,  hematuria,  metrorrhagia,  etc.),  and  cutaneous  hemorrhages 
also  now  occur.  In  tliis  stage  the  tonqne  becomes  dry,  brown,  or  even 
black  ;  less  frequently  it  is  smooth,  retl,  and  fissured,  and  sordes  may 
often   be  observed  on   the  teeth  and  lips. 

In  most  cases  the  urinr  is  deficient,  corrtaining  albumin  and  casts 
(with  careful  centrifugation),  and  in  rare  instances  there  is  complete 
anuria.  The  latter  may  precede  tbe  development  of  grave  nervoui 
symptoms,  as  convulsions,  or  even  coma^  which  may  be  uremic. 

In  some  instances  the  lempertjture  rises  during  this  period  (secondary 
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fever),  and  in  favorable  cases  terminates  by  lysis,  or  it  may  assume  the 
typhoid  form  and  result  fatally.  In  all  cases  that  pursue  a  favorable 
course  convalescence  is  slow  and  gradual,  and  may  be  uninterrupted  by 
relapses,  but  this  is  an  unusual  course  of  affairs.  The  duration  of  the  en- 
tire attack  (composed  of  three  stages)  is  variable,  though  as  a  rule  it 
covers  about  one  week. 

CUtiica.!  Varieties. — Many  different  varieties  have  been  described, 
each  characterized  by  ofte  or  more  prominent  features,  but  none  seem 
more  justifiable  than  Finlay's^  classification,  in  which  he  distinguishes 
three  forms :  (1)  the  acclimation  fever ^  or  non-albuminuric  yellow  fever  ; 
(2)  the  plain  albuminuric  yellow  fever  ;  (3)  the  melano-albuminuric  yel- 
lew  fever ^  characterized  by  the  presence  of  blood  or  "black  vomit"  in 
the  stomach  or  intestines. 

DiagfllOSis. — The  symptoms  that  justify  a  diagnosis  in  the  initial 
stage,  provided  an  epidemic  be  prevailing,  are  the  sudden  onset,  head- 
ache, severe  lumbar  pains,  peculiar  facies  and  pulse,  nausea,  and  vomit- 
ing of  bile.  In  the  early  stage  intense  capillary  congestion  of  the  sur- 
face of  the  body  is  diagnostic  and  indicative  of  a  severe  form  of  the 
disease.  In  the  third  stage  the  coexistence  of  jaundice,  the  black  vomit, 
and  suppression  of  urine,  with  evidences  of  collapse,  makes  the  diag- 
nosis easy. 

Senun-diagnosis. — Woodson  and  P.  E.  and  J  J.  Archinard  have 
applied  the  Widal  reaction  (agglutination-test)  in  100  cases,  and  claim 
that  the  serum-diagnosis  of  yellow  fever  is  practicable  and  important, 
and  may  be  used  on  the  second  day.  A  dilution  of  1  :  40,  with  a  time- 
limit  of  one  hour,  is  preferable. 

Differential  Diagnosis. — Pernicious  malarial  fever  has  not  the  deep 
jaundice,  the  slow  pulse,  the  peculiar  temperature-curve,  the  intense 
capillary  congestion  of  the  surface  of  the  body,  the  black  vomit,  the 
early  albuminuria,  and  the  clear  mind — all  symptoms  that  mark  yellow 
fever.  On  the  other  hand,  the  organism  of  Laveran  is  pathognomonic 
of  pernicious  malarial  fever,  as  is  the  effect  of  quinin  upon  the  disease. 
Kemp  has  made  a  microscopic,  spectroscopic,  and  chemical  study  of  the 
black  vomit  of  yellow  and  malarial  fevers,  and  found  that  the  pigment 
in  each  case  was  derived  from  the  blood,  which  had  been  acted  upon  by 
the  gastric  juices.  The  vomitus  in  malarial  fever,  however,  contains  in 
addition  considerable  quantities  of  bile-pigment  and  bile-salts,  which 
art»  wanting  in  that  of  yellow  fever.  Further,  in  the  latter  the  vomited 
matter  is  much  more  highly  acid. 

Prognosis. — Different  epidemics  show  widely  different  death-rates, 
and  the  most  potent  factor  is  the  particular  type  of  the  disease  in  indi- 
vidual epidemics.  Some  have  been  characterized  by  the  lighter  forms 
of  the  affection,  and  in  such  the  death-rate  has  been  low  (1  per  cent.). 
In  other  epidemics  the  type  has  been  so  virulent  as  to  make  the  mor- 
tality list  high,  even  to  100  per  cent.  In  general,  mild  epidemics  give 
a  mortality  of  5  to  10  per  cent.,  and  severer  forms  one  of  30  to  50  per 
cent.     The  death-rate  is  lower  in  private  than  in  hospital  practice. 

Among  the  gravest  symptoms  intense  capillary  congestion^  coming  on 
during  the  first  stage,  deserves  special  emphasis.     Equally  serious,  in 
most  cases  in  which  they  occur,  are  suppression  of  urine,  intense  jay  n dice, 
*  Edinburgh  Medical  Journal ^  Edinburgh. 
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and  uremic  toxemia.  The  black  vomit  is  not  as  fatal  a  sign  as  the 
symptoms  previously  mentioned. 

It  has  been  noted  that  a  larger  number  of  men,  proportionately,  than 
women  and  children  succumb  to  the  disease,  and  that  it  is  less  fatal 
among  negroes  than  among  whites. 

Treatment. — The  measures  that  are  employed  in  yellow  fever  may 
be  considered  under  three  main  heads:  (1)  Prophylaxis;  (2)  general 
management ;  and  (3)  medicinal  measures. 

(1)  Prophylaxis. — Reed  claims  that  the  present  quarantine  laws 
against  yellow  fever  are  needless  and  the  detention  system  absurd.  The 
effective  way  to  prevent  carrying  of  the  fever  poison  is  the  destruction 
of  the  mosquitoes — on  vessels  at  sea  as  well  as  in  infected  houses  and 
districts  on  land.  Well  persons  must  be  protected  against  the  bites  of 
the  culex.  It  is  unnecessary  to  disinfect  articles  of  clothing,  bedding, 
or  merchandise  supposedly  contaminated  by  contact  with  those  ill  of 
the  disease.     The  patient  must  be  isolated. 

Protective  inoculation  with  the  serum  obtained  from  a  horse  or  an  ox 
vaccinated  with  the  bacillus  icteroides  has  proved  effectively  prophylactic 
in  a  severe  outbreak  in  an  insanitary  prison.* 

(2)  Qeneral  Management. — The  sufferer  from  yellow  fever  must  be  put 
to  bed  at  once,  and  an  abundance  of  fresh  air  (without  exposure  to  strong 
drafts)  must  be  supplied,  The  medicaments  and  the  nourishment  are  to 
be  administered  through  a  tube  or  spout-cup,  so  as  to  obviate  raising  the 
patient's  head.  Body-  and  bed-linen  should  be  kept  scrupulously  clean, 
being  changed  frequently,  and  the  patient  must  not  be  allowed  to  leave 
his  bed  on  any  account.  The  diet  should  be  of  the  lightest  sort  and 
entirely  liquid,  beginning  with  peptonized  milk,  koumiss,  or  light  broths, 
and  in  small  quantities. 

(8)  Medicinal  Measures. — At  the  outset  it  is  well  to  gently  stimulate 
the  various  excretory  organs,  and  mild  laxative  diaphoretics  and  diuretics 
answer  this  purpose.  Hydrotherapy  may  be  employed  to  maintain  the 
nervous  tonicity  and  reduce  the  temperature,  but  when  the  spontaneous 
fall  of  temperature  sets  in  this  method  must  be  promptly  discontinued. 
During  the  first  stage  the  neuralgic  pains,  which  attack  principally  the 
head,  loins,  and  nerve-trunks,  are  to  be  relieved  by  morphin  given  hypo- 
dermically ;  and  for  the  same  symptom  Bemiss  highly  recommends 
quinin  by  the  rectum  (gr.  xx — 1.296).  Intestinal  antiseptics  may  also 
be  used  throughout  the  attack  (salol,  betanaphtol,  etc.). 

During  the  stage  of  remisifion  the  powers  of  the  system  are  to  be  fully 
maintained  by  a  suitable  dietary  and  by  tonics  and  stimulants  if  required. 

In  the  last  stage,  supportive  measures  must  not  be  forgotten,  every- 
thing that  aids  the  vital  powers  being  brought  into  prompt  requisition. 
Rectal  nutrient  enemata  should  he  employed  if  marke<l  gastric  irrita- 
bility prohibits  feeding  by  the  mouth.  Stimuhmti(  are  demanded,  and 
these  should  also  be  administered  per  rectum  if  not  retained  by  tire 
stomach,  or  they  may  in  some  measure  be  administered  hypodermically. 
The  stomach  is,  as  a  rule,  tolerant  of  iced  champagne. 

If  irritability  of  the  stomach  be  present,  ice  and  hydrocyanic  acid 
mav  be  tried.  *  Sodium  bicarbonate  (gr.  x  to  xx — 0.0*48  to*  1.296)  in 
Vichy,  Apollinaris,  or  Seltzer  water  is  a  most  useful  reme^ly,  and  Stern- 
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used  it  in  combination  with  mercuric  cLlf^riil  with  saccess  in 
»wing  formula : 


^ 


3iv(16.0); 


gr.ss.  (0.032); 


Sodii  bicarb., 
Hydrarg.  biclilorid., 

Aqute  pune,  Oj  (480).- 

Sig.  For  a  severe  case  two  teaspoon fuls  everj  hour,  day  and  night ; 
for  a  mild  case,  every  hour  by  day  and  every  two  hours  by 
night ;  administer  always  ice-cold. 

Perhapa  the  chief  indication  for  the  Uf^e  of  sodium  bicarbonate  is 
the  extreme  acidity  of  the  various  secretions,  especially  the  gastric  and 
jiBial  Sternberg  contends  that  by  fulfilling  this  indication  we  prevent 
^ill  great  measure  the  occurrence  of  acme  nephritis  and  sup|>ression  of 
thtf  ofine.  Hemorrhages  an<i  other  sytnptoms  must  he  treated  by  the 
Uiiajil  nienn?!.  During  convalescence  tonics  are  to  be  administered,  and 
iherttstomary  diet  can  gradually  be  resumed, 

Senun-therapeutics. — ^Prof.  iSanarelli  records  favorable  results  from 
liif  use  of  hi.-i  antitoxic  serum.  The  experience  of  Sanarelli  has  been 
njDtirmeil  by  other  obi^Mirvers.  Morcour  ^  points  oot  that  we  need  to 
try  tlie  serum  only  in  grave  cases,  since  mild  cases  recover  with  simpler 
raetMsand  careful  nursing.  Wasdin,  however,  used  Sanarellis  serum 
ifl'i  cases  and  noted  no  advantage  over  other  treatment,  Matienzo,* 
iiWr  i  series  of  experiments  on  guinea-pigs  and  hinnjin  beings  with 
AmerivuQ  serum,  concludes :  Intravenous  and  sidientaneous  injections 
proiiuce  general  reaction  :  no  eflFect  is  produced  upon  tire  disease  or  even 
tl  1  p  in  (I  i  V  i  d  II  al  sy  m  p t  om  s .  T  h  e  r ea  e  1 1  o  n  ob  t ai  n  ed  i  n  co  n  va  1  esce  n  ce  pro  v es 
^Uulie  antitoxin  does  not  cause  the  cure. 


OEREBRO-SPINAL  MENINGITIS. 

(SpoUfd  Fewr/  Ch'ebrO'tt}nnal  /lor/) 

Definitioti, — An  infectious  disease,  caused  by  the  diplococcus 
fi'^'tiibiiitidis.  It  is  characterized  anatomically  by  inllammation  of 
^^  meninges  of  the  brain  and  spinal  cord,  and  clinically  by  an 
'tTegfllap  course,  a  moiJeniie  tebrile  movement  with  somewhat  character- 
*^iCaod  profound  nervous  symptoms  (excruciating  headache,  pain  in  the 
^^  and  upper  part  of  the  spine,  contraction  of  the  muscles  of  the 
^•icba,  hyperesthesia,  delirium,  and  ofttimes  coma).  The  disease  may 
*^r  sporadically  or  in  epidemics,  or  may  even  assume  pandemic  pro- 
l^tionj^. 

Historic  Note*^ — Cerebro-spinal  meningitis  was  first  recognized 
■"id  dt'scribed  as  late  as  the  beginning  of  the  present  century  (1805)  by 
^iesseux  of  Geneva.  During  the  next  decade  numerous  limited  epi- 
^ic5  were  observed  both  in  Europe  and  the  United  States,  and  subse- 
Itiently  recurring  epidemic  and  pandemic  visitations  were  noted,  though 

*  Proeetdinfis  Third  Fan-Amenean  Medififti  ConffrtHHj  Feb.  4,  1901. 
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at  comparatively  long  and  variable  intervals  of  time.  In  nearly  all  the 
lartre  cities  in  ihis  country  it  may  be  said  to  have  become  endemic,  and 
in  Philadelphia  since  1863  ;  yet  the  affection  is,  without  doubt,  becomiDg 
less  ond  less  prevalent. 

Pathology. — The  eases  that  prove  speedily  fiital  do  in*t  [iresent 
gross  characteristic  changes,  but  by  the  aid  of  the  microscope  leukocytes 
are  discovered  immediately  around  the  cerebral  vessels,  and  round  cells 
in  the  cortex  of  the  brain.  In  some  cases  the  characteristic  evidences  of 
encephalitis  are  already  noticeable.  On  the  other  hand,  the  cases  in 
which  death  occurs  iifter  the  disease  hns  been  fnlly  developed  show  the 
lesions  of  suppurative  intUriiimation  of  the  meninges  of  the  brain.  The 
arteries,  veion,  and  sinuses  are  much  engorged  ;  the  ventricles  are  dia* 
tended  with  liquid,  but  the  pia  rnater  is  principally  affected,  its  vessels  \ 
being  greatly  enlarged,  and  a  more  or  less  copious  sero-fibrinoua  or  sero-  i 
purulent  exudate  occurring  into  the  meshes  of  its  network.  The  longer 
the  duration  of  tlie  ca^e  the  more  purulent  is  the  exudation.  The  ven- 
tricles of  the  brain  are  filled  witli  a  sinnlar  exudation,  and  red  blood- 
globules  may  be  present  at  an  ailvanced  stage.  The  color  of  the  exu- 
date is  tit  first  almost  clear  (being  ootuposed  of  serum);  it  then  changes 
to  a  milky  turbidity,  to  a  pale  yellow,  iimh  lastly,  takes  on  a  greenish- 
yellow  color  (/'  leek -green  '*).  The  subaraclmoid  space  may  be  occupied 
by  a  uniform  layer  composed  of  fibrin  nod  jjus,  whieb  exhibits  the  great- 
est thickness  along  the  longitudinal  fissure. 

The  brain-matter  is  congested,  and  sometimes  softened  in  spots,  and 
on  section  the  gray  matter  may  present  punctate  extravasations.  Wlien 
resolution  occui^s  recovery  may  he  complete,  but  more  frequently  the  pia 
mater  remains  thickened. 

The  exuilntion  may  follow  the  auditory  and  optic  nerves  along  their 
lymph-sheaths,  and  pus  has  been  found  in  the  internal  ear  as  well  as  ia 
the  ehumbers  of  the  eye. 

The  membranes  of  the  spinal  cord  mnnifest  lesions  identical  with 
those  of  tbe  brain.  They  are  vascular  engorgements,  followed  by  sero- 
fibrinous, and  later  still  bj-  sero-purnlent,  exudation  beneath  the  arach- 
noid. The  elianges  arc  more  marked  on  the  posterior  than  the  anterior 
gurface  of  the  cord,  and  the  exudate  increases  in  amount  in  passing  from 
above  downward,  in  severe  cases  sometimes  assuming  the  form  of  a  sheath 
which  completely  surrounds  the  cord  throughout  its  entire  length.  The 
pia  mater  is  congested,  an<l  may  be  thickened,  shaggy,  and  in  places 
adheiTnt  to  the  cord,  of  which  the  gray  matter  may  be  the  seat  of  serous 
infiltration,  and  rai^ely  of  softening. 

Riirker  describes  certain  changes  that  occur  in  the  nerve-cells  and 
the  ventral  horns  of  the  nucleus  dorsalis  (Clarkii)  of  the  spinal  cord  in 
epidemic  cerebro-spinal  meningitis. 

The  lungs  may  exhibit  the  changes  peculiar  to  bronchitis  or  pneu- 
monia. In  the  heart  endocarditis  may  be  noted,  though  rarely,  and  both 
the  pleura  and  the  pericardiuni  may  sh«iw  infiammatory  lesions  and  con- 
tain a  st^rous  or  sero-purnlent  exudation.  I  have  noted  one  malignant 
case  in  which  hemorrhages  into  the  serous  membranes  and  into  the  skin 
had  taken  place,  Tlie  spleen  may  be  moderately  enlarged,  the  increase 
in  size  and  the  degree  of  fever  being  proportional.  «nil  the  liver  is  hyper- 
emic.     The  kidneys  are  congested,  and  bacterial  forms  have  been  found 
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;iale<l  in  the  latter  with  the  lesions  of  acute  ucphritis  and  hemor- 

^nditions  of  which  th^y  were  most  probably  tlic  cause. 
Btiology. — Bacteriology, — The    diijlococeyy     meningitidis    is    the 
ecific  cause   of    epidemic    cerebro-spinal    meningitis.      The   special 

iDism  can   be  isolated  from  the  spinal   fluid,  the  meninges  of  the 

LID  and  cord,  the  blood,  the  joint-lesions,  and  the  nasal  mucus. 

The  ineniugococcus,  like  the  gonococcus,  occupies  a  poj^ition  within 
ike  polynuclear  leukocytes,  and  like  the  latter  is  Ijiscuit-sliiipe.  The 
kirteriam  takes  the  usual  stains.  It  develofis  upon  agar-jigar  and  upon 
[»eflier's  blood-serum,  manifesting  characteristics  of  growth  that  simu- 
late thiise  of  the  pneumococcus.  Councihnan,  Carl  Friinkel,  Boston, 
indotlters,  by  refined  methods,  have,  however,  been  able  to  diflVrentiate 
tlies«  organisms.  Netter/  and  other  writers,  hold  that  primary  cereliro- 
spiu&l  meningitis  may  also  he  due  to  the  pneunrococcus.  Welch  suggests 
iWt  tbe  meningococcus  and  the  pneumococcus  arc  possibly  varieties  of 
lb- «aine  bacterium,  while  Netter  regards  the  meningococcus  ns  a  degen- 
entefom  of  the  pneumococeus.  Among  the  associated  microbes  are 
the  pneumococeus,  streptococcus  pyogenes,  staphylococcus  aureus, 
WillttB  coli  communis,  and  the  tubercle  bacillus. 

Predispostng  Canaes.^ — (1)  Age, — Most  cases  occur  in  children  and 
jofuig  Ji'iidts,  though  no  age  enjoys  perfect  immunity. 

(2)  Climate. — The  disease  is  unknown  in  tropical  climates,  but  has  oc- 
cojrred  in  idl  parts  of  the  temperate  zone,  and  is  most  jirevalent  in  the 
more  northerly  portions  of  the  latter. 

('i)  Season  is  not  an  important  factor,  though  the  disease  prevails 
J^rgely  m  cold  weather, 

l4)  tTnliygiemc  Influences. — Those  who  live  under  unfavorable  stinitary 
mllDfiiceis  are  especiatly  liable,  and  hence  the  disease  often  appears  in 

ii'i-Ttutilated  and  overcrowded  habitations—among  the  poorer  classes, 
imu^  soldiers  crowded  together  in  barracks,  and  among  prisoners,  Pro- 
%til marching,  and  excessive  physical  or  njcntal  exertion,  may  heighten 
*fl*^  au.sceptibility  to  the  disease.  In  certain  epidemics  the  disease  has 
'^H  exclusively  in  villages. 
t'lildes  of  Conveyanoe.^ — I'recisely  how  the  contagion  is  transferred  from 
■wfectcd  |>erson  to  a  healthy  one  is  not  known,  l)ut  the  disease  is 
pR^btbly  not  contagious.     There  is  evidence  to  show  that  the  poison  may 

11^  convey e^l  bj  tomitr»^  though  this  seem.^  to  W  limited  to  the  rases  fur- 
^•^f^iiiiig  intensely  virulent  jmison.  The  organism,  owing  to  its  feeble 
t^'faliiy,  probably  could  not  lead  n  sjiprophytic  existence.  As  to  the 
[•Wfiiitjr  in  which  the  virus  gains  entrance  to  the  system,  our  knowledge 
'*  imperfect  also. 
Oitiical  History,^ — The  period  of  incubation  is  brief,  though  un- 
hioinQ.  The  pro'Jromfil  %1/f/iptoms  are  variable  in  different  epidemics, 
*M  may  even  be  absent  when  the  invasion  is  sudden,  a  patient  in  vigor- 
^"^  health  often  being  stricken  down  as  though  by  a  blow.  In  some 
^\MU  fatal  eases  there  is  a  short  prodromnl  period,  during  which  the 
*tient  complains  of  lassitude,  heatiae!*e.  rachialgia,  ninscle-  and  joint- 
^^U,  and  sometimes  nausea  and  vomiting.  In  ordinary  forms  the  pro- 
'tf'uics  may  last  from  a  few  hours  to  a  week  or  more,  and  the  patient's 
^JittiiUint  may  be  limited  to  cervical  and  occipital  pains  lasting  a  day  or 

*  7Wnli>d^  OaUwy  Pmaiee  of  Medidne^  vol.  ivL,  p.  191. 
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two;  then,  without  nny  initial  chill,  the  invamon -period  supervenes.  In 
milder,  and  usually  in  sporadic,  eases  the  svrinptotiis  couf^ist  chiefly  of 
languor  and  debility,  headiiche,  pain  in  tlie  liack  and  limbs,  vertigo, 
vomiting,  and  sometimes  diarrhea* 

Most  cases  begin  afn^upfli/,  between  noon  and  midnight*  The  most 
distinctive  anil  violent  ieatures  arc  chil!  (often  severe), /t*i'(<r  of  a  moder- 
ate grade,  a  full  and  somewhat  (teci'lerated  pulse^  raffimf  headache^  and 
vo/fHtinij.  In  children  the  ushering* in  Bjmptom  may  he  a  convulsion, 
'riiefso  symptoms  are  followed  scjon  hy  pain  in  the  back  and  cervical 
portion  of  the  spine — ^an  early  and  charaeteriKtic  symjttoni.  Attempts  at 
flexion  or  rotation  of  the  head  increase  the  pain  in  the  neck,  and  in  like 
manner  movements  of  the  body  augment  the  spinal  j)ains.  Later,  the 
muscles  in  the  cervictil  region  contract,  at  the  same  time  becoming  rigid, 
and  produce  the  condition  of  opisthotonos.  The  patient  may  be  unable 
to  swallow  on  account  ()f  the  excruciating  pjiin  excited  by  the  act. 

The  trm/nraturt'  is  l)ut  moderately  elevated.  In  a  certain  percentage 
of  the  cases  it  rajddlv  rises  to  104*^  oV  105''  F.  (40.5°  C.^  but  soon  falls 
to  102^  or  10:J^  F.  (38.8°  or  3i:K4°  CO,  at  which  level  it  is  maintained 
with  irregular  undulations  until  defervescence,  which  takes  place  by 
lysis.  In  fatal  cases  death  is  preceded  by  a  sudden  great  elevation  of 
temperature  to  108°  and  even  110°  F.  (43.3^^  C).  in  the  very  young 
the  tbermometric  range  is  lower  than  in  adults. 

The  puhe  is  but  slightly  accelerated,  if  at  all,  in  the  early  stages  of 
the  disease.  Later,  in  twenty-four  to  thirty-six  hours,  it  may  in  severe 
cases  leap  to  120  or  even  140,  its  chief  characteristic  being  the  variability 
in  its  rate.  In  the  early  stuge  it  is  of  good  volume  iind  tension  ;  later, 
it  may  he  soft  and  com]>ressibk%  and  in  serious  cases  it  becomes  small 
and  fcelde.  Leukocytosis,  moderate  or  severe,  is  constant,  the  increase 
aft'ectirig  principally  the  polynu clear  leukocytes. 

The  re^pirafumit,  as  a  rule,  increase  in  frequency  and  are  sometimeft 
quite  irregular;  but  marked  dyspnea,  with  slowing  of  the  respirations, 4' 
may  be  observed  during  the  advanced  stage,  being  due  to  pressure  ex- 
erted  by   tlio  exudation   upon   tlie  respiratory  center.      Cheyne-Stokefi 
breathing  and  sighing  respirations  may  be  present. 

Nervous  Symptoms. — The  headache  is  racking  and  often  persistent, 
though  it  is  subject  to  remissions  ;  and  is  intensified  by  light  and  sounds, 
being  so  violent  as  to  cause  the  patient  to  groan  even  while  profoundly 
comatose.  There  is  vertigo  in  nearly  all  instil nces.  The  pain  referred 
to  the  spine  may  be  general  or  limited  to  eitber  the  lumbar  or  cervical 
region  (rarely  the  dorsal),  and  the  general  myalgic  ]>ains  are  often  in- 
tense, especially  in  the  extremities  and  the  ab<lonrimil  region.  With 
the  cephalalgia  and  abdominal  pain  may  be  associated  vomiting.  Hyper- 
estkesia  is  a  prominent  sym^itom,  the  gentlest  touch  being  extremely 
painful;  anenthe»ia  may  also  be  noted,  though  less  frequently,  and. 
usually  follows  the  hyperesthesia.  Any  voluntary  muscular  movements,  J 
however,  excite  pain.  In  some  cases  delirium  appears  early,  and  in  J 
others  rather  late,  while  in  the  worst  types  death  often  occurs  before  de- 
lirium develops.  On  the  other  hand,  in  a  small  percentage  of  cases  this 
symptom  is  absent  throughout  the  entire  course,  and  always  its  character 
and  intensity  exhibit  a  remarkahle  variety.  It  may  be  mild  or  it  may 
take  the  form  merely  of  incoherent  answers  to  questions.    Active  delirium^ 
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however,  is  common  and  is  accompanied  by  hiillucinations,  during  which 

the  patient  shouts  loudly,  and,  unless  restrained,  gets  out  of  bed.     This 

fonn  of  delirium  occu!^  in  paroxysms  that  are  moat  apt  to  appear  at 

^nigbt  and  in  the  female  it  is  sometimes   liihirious    or    hysteric.      An 

BbtdUc  tendency,  with  priapism  or  seminal  emissions,  has  rarely  been  ob- 

Bierfed  in  males.     The  '*  maudlin  "  delirium  of  the  drunkard  is  sometimes 

WieeHj  bit  sooner  or  later  somnolence  appears  and  may  deepen  quickly  into 

comii,  the  latter  symptom  perhaps  being  temporary,  though  more  often  it 

wntinues  until  recovery  or  death.     As  before  stated,  vomiting  is  common, 

thmigli  it  may  appear  late   in   the  disease ;  it   is   doubtless  of  cerebral 

oii|ia. 

&fmptoms  of  motor  irritation  are  among  the  prominenl  phenomena  of 
llw  disuse,  twitching  of  single  muscles  or  groups  of  muscles  often  being 
leeo,  ftnd  occasionally  nmscular  tremors.  Muscular  contraction  is  an 
afiB(iai  constant  feature.  After  a  few  days  a  tonic  spasm  of  the  muscles 
of  the  extremities  set^  in,  as  the  result  of  which  the  arms  are  bent  upon 
theebest,  the  forearm  upon  the  arm,  and  the  thumb  upon  the  palm  ;  the 
ikigb  is  also  flexed  on  the  abdomen  and  the  leg  on  the  thigh.  The  opis- 
tkionos  previously  alluded  to  may  be  followed  by  trismus,  which  can  be 
c^iwidered  a  mortal  symptom.  Convulsions  do  not  occur  In  adults,  but 
*«!  common  in  children  ;  occasionally,  however,  there  are  paralysis,  especi- 
illTof  the  muscles  of  the  face,  and  paretic  liemiplegia. 

Organs  of  Special  Sense. — Photophobia  is  a  prominent  symptom,  and 
the  condition  of  the  pupils  is  very  variable.  They  may  be  diluteil  or 
oontiacted  (more  freffuently  the  former)  or  remain  normal ;  and  in  the 
Oijorlty  of  cases  they  are  unequal  in  size  ami  react  poorly  to  light. 
Tkftfe  papillary  changes  may  come  on  early  or  late.  Strabismus  is  fre- 
S^tiit,  being  usually  temporary,  though  it  may  recur  several  times  during 
deittack.  Rarely  it  is  permanent.  Conjunctivitis  of  moderate  inten- 
sity and  keratitis  may  occur,  the  former  being  more  frequent  than  the 
j*tt<*r,  however ;  and  ptosis  is  almost  always  present.  Intense  purulent 
iriflo-choroiditis  sometimes  occurs;  either  lemporary  or  permanent  blind- 
I  ^^  is  met  with,  and,  much  more  rarely,  nystagmus  is  noted.  Among 
I  opuctl  icquelse  are  cataract  and  atrophy  of  the  eye b alb 

I^e(tfne^9  is  by  no  means  an  infrequent  symptom,  there  being  an  early 
'^t'jlerance  of  sound  and  a  marked  tinnitus  aurium.  Later,  suppurative 
infiaEunation  of  the  middle  ear,  followed  by  rupture  of  the  tympanum 
*iid  ot<^rrhea,  may  occur.  Tbe  internal  ear  may  be  similarly  involved, 
*"'fl  Id  sach  cases  the  gait  may  become  uncertain  from  implication  of  the 
^icircalar  canals.  The  deafness  may  after  recovery  be  found  to  be 
permanent,  though,  as  a  rule,  it  is  incomplete. 

Cutaneous  symptoms  appear,  some  of  which  possess  considerable  diag- 

.j^^tic  worth.     Pallor  and  lividity  of  the  skin  and  visible  raucous  mem- 

often  characterize  the  period  of  invasion,  and  shortly  after  the 

t  herpes  facialis  appeai-s  in  more  than  half  the  cases.     This  symptom 

I '^sigtiiflcant  for  diagnosis.     The  separate  lesions  are  extensive,  and  often 

coalescence  of  two  or  more  is  witnessed.     Herpes  facialis  belongs  in  a 

jp<tiiliar  sense  to  cerebro-spinal  meningitis — herpes  lal>ialis  to  malaria, 

lind  less  frequently  to  pneumonia  and  meningitis.     A  petechial  eruption 

rl*coniuion,and  has  been  most  frequently  met  with  in  the  early  epidemics, 

ind  more  frequently  in  America  than  in  Etirofve.     To  this  symptom  the 


126  INFECTIOUS  DISEASES, 

at  comparatively  long  and  variable  intervals  of  time.  In  nearly  all  the 
large  cities  in  this  country  it  may  be  said  to  have  become  endemic,  and 
in  Philadelphia  since  1863 ;  yet  the  affection  is,  without  doubt,  becoming 
less  and  less  prevalent. 

Pathology. — The  cases  that  prove  speedily  fatal  do  not  present 
gross  characteristic  changes,  but  by  the  aid  of  the  microscope  leukocytes 
are  discovered  immediately  around  the  cerebral  vessels,  and  round  cells 
in  the  cortex  of  the  bi*ain.  In  some  cases  the  characteristic  evidences  of 
encephalitis  are  already  noticeable.  On  the  other  hand,  the  cases  in 
which  death  occurs  after  the  disease  has  been  fully  developed  show  the 
lesions  of  suppurative  inflammation  of  the  meninges  of  the  brain.  The 
arteries,  veins,  and  sinuses  are  much  engorged ;  the  ventricles  are  dis- 
tended with  liquid,  but  the  pia  mater  is  principally  affected,  its  vessels 
being  greatly  enlarged,  and  a  more  or  less  copious  sero-fibrinous  or  sero- 
purulent  exudate  occurring  into  the  meshes  of  its  network.  The  longer 
the  duration  of  the  case  the  more  purulent  is  the  exudation.  The  ven- 
tricles of  the  brain  are  filled  with  a  similar  exudation,  and  red  blood- 
globules  may  be  present  at  an  advanced  stage.  The  color  of  the  exu- 
date is  at  first  almost  clear  (being  composed  of  serum) ;  it  then  changes 
to  a  milky  turbidity,  to  a  pale  yellow,  and,  lastly,  takes  on  a  greenish- 
yellow  color  ('*  leek-green  *').  The  subarachnoid  space  may  be  occupied 
by  a  uniform  layer  composed  of  fibrin  and  pus,  which  exhibits  the  great- 
est thickness  along  the  longitudinal  fissure. 

The  brain-matter  is  congested,  and  sometimes  softened  in  spots,  and 
on  section  the  gray  matter  may  present  punctate  extravasations.  When 
resolution  occurs  recovery  may  be  complete,  but  more  frequently  the  pia 
mater  remains  thickened. 

The  exudation  may  follow  the  auditory  and  optic  nerves  along  their 
lymph-sheaths,  and  pus  has  been  found  in  the  internal  ear  as  well  as  in 
the  chambers  of  the  eye. 

The  membranes  of  the  spinal  cord  manifest  lesions  identical  with 
those  of  the  brain.  They  are  vascular  engorgements,  followed  by  sero- 
fibrinous, and  later  still  by  sero-purulent,  exudation  beneath  the  arach- 
noid. The  changes  are  more  marked  on  the  posterior  than  the  anterior 
surface  of  the  cord,  and  the  exudate  increases  in  amount  in  passing  from 
above  downward,  in  severe  cases  sometimes  assuming  the  form  of  a  sheath 
which  completely  surrounds  the  cord  throughout  its  entire  length.  The 
pia  mater  is  congested,  and  may  be  thickene<l,  shaggy,  and  in  places 
adherent  to  the  cord,  of  which  the  gray  matter  may  be  the  seat  of  serous 
infiltration,  and  rarely  of  softening. 

Barker  describes  certain  changes  that  occur  in  the  nerve-cells  and 
the  ventral  horns  of  the  nucleus  dorsalis  (Clarkii)  of  the  spinal  cord  in 
epidemic  cerebro-spinal  meningitis. 

The  lungs  may  exhibit  the  changes  peculiar  to  bronchitis  or  pneu- 
monia. In  the  heart  en<locarditis  may  be  noted,  though  rarely,  and  both 
the  pleura  and  the  pericardium  may  show  inflammatory  lesions  and  con- 
tain a  serous  or  sero-purulent  exudation.  I  have  notetl  one  malignant 
case  in  which  hemorrhages  into  the  serous  membranes  and  into  the  skin 
had  taken  place.  The  spleen  may  be  moderately  enlarged,  the  increase 
in  size  and  the  degree  of  fever  being  proportional,  and  the  liver  is  hyper- 
emic.     The  kidneys  are  congested,  and  bacterial  forms  have  been  found 
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disappe&rance  varies;  it  may  disappear  during  the  preagonal  period. 
ThefJue  of  the  sign  is  real,  but  its  abi^ence  in  any  case  does  not  justify 
thie  exclusion  of  meningitis  in  the  diagnosis.     Herrick  '  states  that  from 

tiu  persistence  into  convalescence  it  may  be  of  service  in  enabling  one 
to  make  a  retrospective  diagnosis. 
Complications*^ — Many  of  these  have  already  been  mentioned  in 
the  portrayal  of  the  symptoms^  particiilarly  those  taking  tlje  form  of 
destructive  inflammations  of  the  eye  and  ear  and  tlie  paralyses  of  the 
cnuiial  nerves.  The  purulent  i  nil  am  mat  ions  of  the  serous  sacs  which 
were  referred  to  in  discussing  the  pathology  (pleurisy  and  pericarditis) 
iTH  among  the  frequently  associated  conditions,  and  secondary  bron- 
chitis is  also  common. 

Pnt'umom'a  (lobar  and  lobular)  is  a  frequent  complication. 

Btmorrhagic  nephHtis  is  a  rare  complication. 

Special  and  Atypical  Forms. — (1)  Mud  or  Budimentary* — In 
dtiitype  the  characteristic  signs  are  either  undeveloped  or  wanting,  and 
4e  diagnosis  is  possible  only  during  the  prevalence  of  epidemics,  which 
fimmh  typical  cases.  The  symptoms  vary  and  are  indefinite,  but  per- 
bpa  the  most  constant  and  significant  are  severe  headache,  languor,  ver- 
tigo^ nausea,  and  occasionally  vomiting.  Fever  and  contraction  of  cervi- 
cil  muscles  are  absent,  as  a  rule.  The  duration  of  rudimentary  cerebro- 
spinal fever  is  brief,  the  more  noticeable  symptoms  rarely  exceeding  three 
»or  foar  days. 
(2)  Tlie  Abortive  Form. — ^Here  the  initial  symptoms  are  severe,  but 
after  two  or  three  days  they  rapidly  subside,  leaving  the  patient  conva- 
lescent. The  disease  is  cut  short  by  the  acquisition  of  immunity,  and 
Wt  aa  the  result  of  medical  interference. 

(8)  Intermittent  Form. — In  this  variety  the  symptoms,  however  in- 
twfle,  remit  or  almost  wholly  intermit  every  day  or  second  day;  these  re- 
uisions  are  followed  by  a  decided  exacerbation  or  recurrence  of  the  dis- 
tlttting  features  of  the  disease.  Intennissions  may  occur  at  the  begin- 
lung  of  a  case,  though  more  oflen  they  occur  at  an  advanced  stage  and 
lead  to  prolong  its  course.  There  is  not  observed  the  strict  periodicity 
tilt  is  seen  in  malaria*  and  neither  is  the  temperature-curve  typical  of 
tot  latter  disease  nor  are  the  malarial  organisms  found  in  the  blood. 

(4)  Typhoid  Form. — In  a  certain  though  small  proportion  of  the  caies 
"Especial  features  are  characteristic  of  the  *' typhoid  state,"  but  their 
coarse  is  more  protracted  than  is  usual. 

(5)  Fulminant  or  Apoplectic  Form. — The  symptoms  characterizing  this 
^^t  tDidignant  type  of  the  aflection  are  rather  inconstant.  There  may 
^  severe  chill,  loss  of  consciousness,  followed  by  deep  coma  and  death, 

twe  whole  course  occupying  the  space  of  a  few  hours  only.  I  saw  two 
Wet  cases  in  the  same  family  :  the  first,  a  girl  of  five  years,  was  stricken 
*^  2  p,  M.  and  died  at  9  p.  M. ;  the  other,  a  boy  of  seven  years,  was 
^60  ill  on  the  following  day  about  the  same  hour,  and  died  at  10  i\  M. 
"*W  instances  pursue  a  somewhat  slower  course,  though  manifesting  the 

I^o^Utriking  malignancy.  These  begin  with  intense  chills,  violent  head- 
^^^^,  vomiting,  early  stupor,  great  prostration,  contraction  of  nuiscles  of 
the  neck,  moderate  fever,  and  a  feeble,  progressively  slowing  pulse  until 
't  sometimes  reaches  50  or  even  40  beats  per  minute.  The  eruption, 
»  Amer.  Jour.  Med.  Sci,,  July,  1899. 
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two ;  then,  without  any  initial  chill,  the  invasion-period  supervenes.  In 
milder,  and  usually  in  sporadic,  cases  the  symptoms  consist  chiefly  of 
languor  and  debility,  headache,  pain  in  the  back  and  limbs,  vertigo, 
vomiting,  and  sometimes  diarrhea. 

Most  cases  begin  abruptly^  between  noon  and  midnight.  The  most 
distinctive  and  violent  features  are  chill  (often  severe), /ever  of  a  moder- 
ate grade,  a  full  and  somewhat  accelerated  pulse^  raffing  headache^  and 
vomiting.  In  children  the  ushering-in  symptom  may  be  a  convuUion. 
These  symptoms  are  followed  soon  by  pain  in  the  back  and  cervical 
portion  of  the  spine — an  early  and  characteristic  symptom.  Attempts  at 
flexion  or  rotation  of  the  head  increase  the  pain  in  the  neck,  and  in  like 
manner  movements  of  the  body  augment  the  spinal  pains.  Later,  the 
muscles  in  the  cervical  region  contract,  at  the  same  time  becoming  rigid, 
and  produce  the  condition  of  opisthotonos.  The  patient  may  be  unable 
to  swallow  on  account  of  the  excruciating  pain  excited  by  the  act. 

The  temperature  is  but  moderately  elevated.  In  a  certain  percentage 
of  the  cases  it  rapidly  rises  to  104°  or  105°  F.  (40.5°  C),  but  soon  fafis 
to  102°  or  108°  F.  (38.8°  or  39.4°  C),  at  which  level  it  is  maintained 
with  irregular  undulations  until  defervescence,  which  takes  place  by 
lysis.  In  fatal  cases  death  is  preceded  by  a  sudden  great  elevation  of 
temperature  to  108°  and  even  110°  F.  (43.3°  C).  In  the  very  young 
the  therraometric  range  is  lower  than  in  adults. 

The  pulse  is  but  slightly  accelerated,  if  at  all,  in  the  early  stages  of 
the  disease.  Later,  in  twenty-four  to  thirty-six  hours,  it  may  in  severe 
cases  leap  to  120  or  even  140,  its  chief  characteristic  being  the  variability 
in  its  rate.  In  the  early  stage  it  is  of  good  volume  and  tension ;  later, 
it  may  be  soft  and  compressible,  and  in  serious  cases  it  becomes  small 
and  feeble.  Leukocytosis,  moderate  or  severe,  is  constant,  the  increase 
affecting  principally  the  polynuclear  leukocytes. 

The  respirations,  as  a  rule,  increase  in  frequency  and  are  sometimes 
quite  irregular :  but  marked  dyspnea,  with  slowing  of  the  respirations, 
may  be  observed  during  the  advanced  stage,  being  due  to  pressure  ex- 
erted by  the  exudation  upon  the  respiratory  center.  Cheyne-Stokes 
breathing  and  sighing  respirations  may  be  present. 

Nerrous  Symptoms. — The  heatlarhe  is  racking  and  often  persistent, 
though  it  is  subject  to  remissions ;  and  is  intensifieil  by  light  and  sounds, 
being  so  violent  as  to  cause  the  patient  to  groan  even  while  profoundly 
comatose.  There  is  vertigo  in  nearly  all  instances.  The  pain  referred 
to  the  spine  may  be  general  or  limited  to  either  the  lumbar  or  cervical 
region  (rarely  the  dorsal),  and  the  general  niyalgic  pains  are  often  in- 
tense, especially  in  the  extremities  and  the  abdominal  region.  With 
the  cephalalgia  and  abdominal  pain  may  be  assooiateil  vomiting.  J3yper- 
esthesia  is  a  prominent  symptom,  the  gentlest  touch  being  extremely 
painful ;  anesthesia  may  also  be  notinl,  though  less  frequently,  and 
usually  follows  the  hyiH^resthesia.  Any  voluntary  muscular  movements, 
however,  excite  pain.  In  some  oases  delirium  ap|H*ars  early,  and  in 
others  rather  late,  while  in  the  worst  tyjH\**  death  often  ixx'urs  before  de- 
lirium develops.  On  the  other  hand,  in  a  small  percentage  of  cases  this 
symptom  is  absent  throughout  the  entire  course,  and  always  its  character 
and  intensity  exhibit  a  remarkable  variety.  It  may  be  mild  or  it  may 
take  the  form  merely  of  incoher^^nt  answers  to  qtu^tions.    Active  delirium. 
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however,  is  common  and  is  accompanied  by  hallucinations,  during  which 
the  patient  shouts  loudly,  and,  unless  restrained,  gets  out  of  bed.  This 
form  of  delirium  occurs  in  paroxysms  that  are  most  apt  to  appear  at 
night,  and  in  the  female  it  is  sometimes  hilarious  or  hysteric.  An 
erotic  tendency,  with  priapism  or  seminal  emissions,  has  rarely  been  ob- 
served in  males.  The  "  maudlin  "  delirium  of  the  drunkard  is  sometimes 
seen,  but  sooner  or  later  somnolence  appears  and  may  deepen  quickly  into 
coma,  the  latter  symptom  perhaps  being  temporary,  though  more  often  it 
continues  until  recovery  or  death.  As  before  stated,  vomiting  is  common, 
though  it  may  appear  late  in  the  disease ;  it  is  doubtless  of  cerebral 
origin. 

Symptoms  of  motor  irritation  are  among  the  prominent  phenomena  of 
the  discAse,  twitching  of  single  muscles  or  groups  of  muscles  often  being 
seen,  and  occasionally  muscular  tremors.  Muscular  contraction  is  an 
almost  constant  feature.  After  a  few  days  a  tonic  spasm  of  the  muscles 
of  the  extremities  sets  in,  as  the  result  of  which  the  arms  are  bent  upon 
the  chest,  the  forearm  upon  the  arm,  and  the  thumb  upon  the  palm  ;  the 
thigh  is  also  flexed  on  the  abdomen  and  the  leg  on  the  thigh.  The  opis- 
thotonos previously  alluded  to  may  be  followed  by  trismus,  which  can  be 
considered  a  mortal  symptom.  Convulsions  do  not  occur  in  adults,  but 
are  common  in  children ;  occasionally,  however,  there  are  paralysis,  especi- 
ally of  the  muscles  of  the  face,  and  paretic  hemiplegia. 

Organs  of  Special  Sense. — Photophobia  is  a  prominent  symptom,  and 
the  condition  of  the  pupils  is  very  variable.  They  may  be  dilated  or 
contracted  (more  frequently  the  former)  or  remain  normal ;  and  in  the 
majority  of  cases  they  are  unequal  in  size  and  react  poorly  to  light. 
These  pupillary  changes  may  come  on  early  or  late.  Strabismus  is  fre- 
quent, being  usually  temporary,  though  it  may  recur  several  times  during 
the  attack.  Rarely  it  is  permanent.  Conjunctivitis  of  moderate  inten- 
sity and  keratitis  may  occur,  the  former  being  more  frequent  than  the 
latter,  however ;  and  ptosis  is  almost  always  present.  Intense  purulent 
irido-choroiditis  sometimes  occurs ;  either  temporary  or  permanent  blind- 
ness is  met  with,  and,  much  more  rarely,  nystagmus  is  noted.  Among 
optical  sequelae  are  cataract  and  atrophy  of  the  eyeball. 

Deafness  is  by  no  means  an  infrequent  symptom,  there  being  an  early 
intolerance  of  sound  and  a  marked  tinnitus  aurium.  Later,  suppurative 
inflammation  of  the  middle  ear,  followed  by  rupture  of  the  tympanum 
and  otorrhea,  may  occur.  The  internal  ear  may  be  similarly  involved, 
and  in  such  cases  the  gait  may  become  uncertain  from  implication  of  the 
semicircular  canals.  The  deafness  may  after  recovery  be  found  to  be 
permanent,  though,  as  a  rule,  it  is  incomplete. 

Outaneous  symptoms  appear,  some  of  which  possess  considerable  diag- 
nostic worth.  Pallor  and  lividity  of  the  skin  and  visible  mucous  mem- 
branes often  characterize  the  period  of  invasion,  and  shortly  after  the 
onset  herpes  facialis  appears  in  more  than  half  the  cases.  This  symptom 
is  significant  for  diagnosis.  The  separate  lesions  are  extensive,  and  often 
coalescence  of  two  or  more  is  witnessed.  Herpes  facialis  belongs  in  a 
peculiar  sense  to  cerebro-spinal  meningitis — herpes  labialis  to  malaria, 
and  less  frequently  to  pneumonia  and  meningitis.  A  petechial  eruption 
is  common,  and  has  been  most  frequently  met  with  in  the  early  epidemics, 
and  more  frequently  in  America  than  in  Europe.     To  this  symptom  the 
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pirations  be  irregular,  atropin  may  be  combined  with  the  opiate ;  and  if 
the  heart  threatens  to  fail,  strychnin  may  be  administered.  In  young 
children  we  must  rely  upon  the  bromids  rather  than  the  opiates.  In 
older  children  we  may  employ  opium  if  we  do  so  cautiously,  and  I  have 
found  the  deodorized  tincture  of  opium  and  paregoric  to  be  the  best 
preparations. 

For  the  tonic  contraction  of  the  muscles,  especially  when  associated 
.  with  violent  cerebral  symptoms,  cannabis  indica  should  be  tried.  Con- 
vulsions call  for  warm  baths  or  ether-inhalations.  Mercury  has  been, 
and  still  is,  firmly  advocated  by  certain  authors,  and,  cer^bro-spinal  men- 
ingitis being  an  infectious  disease,  this  drug  may  be  given  for  its  anti- 
septic virtue  (mercuric  chlorid  gr.  A  (0.002)  every  four  hours  to  an 
adult ;  calomel,  gr.  ^VtV  (0.005-0.004)  every  four  hours  to  children). 
Belladonna  and  ergot  have  been  employed  to  diminish  the  congestion 
of  the  cerebro-spinal  capillaries.  They  should  be  administered  in  the 
early  stages.  Antipyrin,  acetanilid,  and  phenacetin  are  objectionable, 
since  they  depress  the  circulation. 

Stimulants  are  required  if  signs  of  heart-exhaustion  appear.  They 
may  be  freely  exhibited  in  accordance  with  the  customary  rules. 

After  effusion  of  the  exudate  has  taken  place-  the  narcotics  are  to  be 
replaced  by  agents  that  promote  absorption,  as  potassium  iodid. 

The  local  means  are  also  important.  When  tub-baths  are  not  available, 
cold  should  be  used  locally,  since  it  is  both  of  value  and  very  grateful  to 
the  patient.  An  ice-bag  is  to  be  put  on  the  head,  and,  if  possible,  long 
ice-bags  placed  along  the  spine.  In  rare  cases  of  sthenic  type  we  may 
employ  small  blisters  at  the  nape  of  the  neck  or  over  the  mastoids :  these 
should  be  applied  early,  though  they  are  also  useful  during  the  stage  of 
effusion.  In  the  usual  form  of  the  disease  it  is  better  to  apply  the 
thermo-cautery  lightly  over  the  mastoid  region.  If  the  patient  be  not 
too  much  enfeebled,  we  may  abstract  a  small  amount  of  blood  by  means 
of  leeches  or  by  a  few  wet  cups  placed  behind  the  ears.  Quincke's 
lumbar  puncture  and  laminectomy  with  free  drainage  have  been  prac- 
tised, but  their  value  as  curative  measures  is  still  doubtful. 

Convalescence  is  prolonged,  and  requires  to  be  diligently  and  judi- 
ciously treated.  We  must  rely  upon  the  generally  accepted  tonics — iron, 
cod-liver  oil,  arsenic,  and  strychnin  ;  the  potassium  iodid  and  the  mer- 
cury also  being  continued  for  their  influence  in  promoting  the  absorp- 
tion of  the  exudate.  Special  attention  is,  however,  to  be  paid  to  the . 
hygienic  management  of  this  period.  An  abundance  of  fresh  air,  sun- 
shine, and  easily  assimilable  food  must  be  furnished  at  all  hazards,  and 
electricity  and  massage,  judiciously  employed,  will  hasten  recovery. 


LOBAR  PNEUMONIA. 

( Croupous  or  Fibrinous  Fneumonia ;  Fneumonitis  ;  Lung  Feoer.) 

Definition. — An  acute  infectious  disease  caused  by  the  Microeoecus 
lanceolatus,  which  produces  a  specific  inflammation  of  the  parenchyma  of 
the  lung  and  marked  constitutional  disturbances — chill,  extreme  prostra- 
tion, and  fever  which  terminates  by  crisis.  There  are  different  forms  of 
lobar  pneumonia,  classified  according  to  their  clinical  or  pathologic  pecu- 
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liarities,  as  primary  lobar  pneumonia,  secondary  lobar  pneumonia,  and 
lobar  pneumonia  with  the  formation  of  new  connective  tissue,  etc.  I 
shall  describe  the  third  form  separately  (p.  514). 

F&thology. — Usually  the  lesions  are  confined  to  the  whole  of  one 
lobe ;  less  freouently  to  the  whole  of  one  lung,  and  rarely  to  parts  of 
both  lungs.  From  Jurgensen's  analysis  of  6666  cases  the  following 
statement,  showing  the  different  situations  of  the  lesions  and  their  relative 
frequency,  was  taken :  Right  lung,  about  54  per  cent.  ;  left  lung,  about 
38  per  cent. ;  and  both  lungs,  about  8  per  cent.  In  the  right  lung  the 
lower  lobe  was  involved  in  22  per  cent.,  the  upper  in  12  per  cent.,  the 
middle  in  nearly  2  per  cent.,  and  the  whole  lung  in  about  9  per  cent.  In 
the  left  lung  the  lower  lobe  was  involved  in  about  23  per  cent.,  the  upper 
in  about  7  per  cent.,  and  the  whole  lung  in  about  8  per  cent.  Both  lungs 
were  implicated  in  8  per  cent. 

The  lesions  of  pneumonia  are  those  of  three  stages :  (a)  Stage  of  con- 

Sistion  or  engorgement;  (6)  Red  hepatization  (consolidation);  and  (c) 
ray  hepatization. 

(a)  Stage  of  Engorgement — The  part  or  parts  implicated  are  of  a  dark- 
red  color,  and  firmer  to  the  feel,  but  less  resilient  and  crepitant,  than 
normal.  The  cut  section  drips  a  blood-stained  serum,  and  dark  blood 
exudes  from  the  distended  capillaries.  The  air-cells  do  not  collapse, 
though  they  are  not  solid,  since  excised  pieces  float ;  but  the  weight  of  the 
lung-tissue  is  much  increased  and  the  air-sacs  are  distended  with  the 
corpuscular  exudate.  Collapsed  portions  may  be  observed  which  may 
readily  be  insuflated  from  the  bronchus,  and  areas  of  extravasation  may 
occasionally  be  noted  near  the  pulmonary  pleura. 

On  microscopic  examination  the  alveolar  epithelium  is  seen  to  be 
swollen,  the  capillaries  greatly  distended,  and  the  air-cells  filled  with 
alveolar  epithelial  cells,  red  corpuscles,  and  a  few  leukocytes.  Similar 
elements  occupy  the  small  bronchi. 

(h)  Red  Hepatization. — The  affected  tissue  is  solid,  airless,  and  firm, 
resembling,  as  the  term  indicates,  liver-tissue.  It  is  reddish  brown  (ma- 
hogany) in  color,  presenting  a  dry,  mottled  appearance,  and  when,  as  is 
usual,  an  entire  lobe  is  involved,  it  is  more  voluminous  than  normal  and 
its  surface  is  often  furrowed  by  the  impress  of  the  ribs.  Being  airless, 
the  affected  portion  does  not  crepitate,  and  its  weight  and  specific  gravity 
are  increased.  It  cannot  be  inflated  ;  is  extremely  friable,  and  its  lace- 
rated surface  presents  a  finely  granular  aspect,  this  latter  appearance 
being  due  to  the  minute  plugs  of  inflammatory  matter  (fibrin)  which  fill 
the  air-spaces.  The  air-passages  and  small  bronchi  are  distended  with 
similar  material,  and  granular  masses  can  be  removed  from  the  air-cells 
of  a  cut  or  lacerated  surface  by  carefully  scraping  the  latter.  If  death 
takes  place  during  this  stage,  the  ante-mortem,  dry,  inflammatory  exudate 
soon  softens,  and  may  flow  from  the  cut  section  as  a  gruraous,  viscid  fluid ; 
the  consolidated  tissue  sinks  rapidly  in  water.  The  pulmonary  pleura  is 
covered  with  a  fine  sheet  of  fibrin,  and  in  cases  complicated  by  marked 
pleurisy  the  fibrinous,  inflammatory  exudate  forms  a  thick  coating  upon 
the  pleural  membrane,  and  the  sac  may  contain  liquid  effusion. 

Microscopic  examination  shows  the  air-spaces  filled  with  clotted  fibrin, 
in  whose  meshes  are  held  red  blood-corpusc-les,  pus-cells,  and  changed 
alveolar  epithelium.  The  interlobular  connective  tissue  may  be  infiltrated 
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with  leukocytes  and  fibrillated  fibrin,  but  the  blood-vessels  in  the  walls 
of  the  alveoli  remain  pervious.  The  pneumococci  (micrococci  lanceolati), 
less  fre(|uentlv  also  streptococci  and  staphylococci,  are  detectable. 

(c)  Gray  Sfepatization. — In  this  stage  the  fibrinous  exudation  becomes 
decolorized,  the  surface  at  first  resembling  granite  in  color,  and  later 
appearing  uniformly  gray.  Associated  with  this  change,  and  following 
it,  there  is  fatty  and  granular  degeneration  of  the  inflammatory  exudate, 
in  consequence  of  which  the  latter  becomes  moist  and  soft.  The  exudate 
loses  its  granular  character,  while  at  the  same  time  the  friability  of  the 
lung-tissue  is  further  increased,  and  from  the  surface  of  the  cut  section 
there  flows  usually  a  grayish-white  or  yellowish-white  purulent  liquid. 
Not  less  than  one-half  of  the  fatal  cases  die  in  the  early  part  of  this 
stage.  The  pleura  that  invests  the  involved  tissue  is  usually  covered 
with   a   fine  fibrinous  exudation. 

Microscopic  examination  shows  the  air-cells  stuffed  with  leukocytes, 
while  the  other  histologic  elements  (fibrin,  red  blood-cells,  etc.)  have 
disappeared :  and  the  full  development  of  gray  hepatization  marks  the 
beginning  of  resolution,  though  the  latter  process  may  in  reality  begin 
with  the  commencement  of  the  former.  The  exudate  is  now  softened 
into  a  liquid  material,  with  disintegration  of  cellular  elements,  and  is 
absorbed  by  the  lymphatics.  Resolution  usually  corresponds  in  time  with 
the  occurrence  of  the  crisis,  though  it  may  begin  later.  Pratt*  found 
larger  }>h:i*riH»vtic  celis  in  all  stages  of  the  disease:  it  is  likely  that  they 
play  an  important  part  in  resolution.  Among  un&vorable  terminations 
are — 

{I)  Purulent  Infiltration. — Here  the  lung-tissue  becomes  very  soft;,  fri- 
able, and  is  bathed  in  purulent  material :  and  microscopic  observation 
shows  the  pus-vvUs  donsoly  infiltrating  the  interalveolar  tissue  and  filling 
the  air-spa oos  as  well.  This  im]>:urs  the  nutrition  of  the  lung-tissue«  and 
may  tlms  oauso  rupture  of  the  septa,  producing 

ii!^  Abscess. — This  is  to  be  attributeil  to  subsei]uent  infection  bv 
streptooooei,  and  henee  is  a  eomplicating  lesion.  The  abscesses  vary  in 
site  within  the  widest  limits,  most  frtsjuently  being  situated  near  the  base 
of  the  luni:,  and  may  iveupv  the  jH^riphery  and  rupture  into  the  pleural 
sac,  oausin;:  pyo-pneumotljorax.  In  most  instances  the  abscess-cavity 
has  a  fistulous  ivnuvvtion  with  a  brvuiohus,  but  occasionally  the  abscesses 
beivme  eiioap^ulat^Hl  in  tibivus  tissue,  their  c\>ntenis  undergoing  first 
casevms,  and  then  oalearxvnis,  dejjeneration.  Rarely  they  open  into  the 
perioarvlium,  and  stdi  uu*r\*  seUl^nu  externally.  They  may  be  small  and 
multiple,  in  wh;eh  ease  thev  s.^iuetiuu^  cvviU^soo,  fonning  large  abscesses. 

»;^  GanfTMid  may  nirx^ly  t\^llow,  but  is  due  to  a  specific  canse^  and 
luuuv  does  not  beK^u::  ptvuiiarlx    to  the  pneumonic  prvves*. 

(4*  Induration. — A.  Kniulel  states  that  in  a  few  insianoes  (aboat  1 
per  ct*ni.^  piieuuionia  ends  in  lUxlm-ation,  and  is  found  uivn  section  to  be 
smivth  and  its  tissue  rt^<is:,iu:.  The  surta^v  v^f  the  oa:  s<v;iv»n  $^>metime8 
shows  a  j^eouhar  tr^nsjvart^ney,  with  eJiarao:eris:;c  yellow  specks*  dae  to 
the  ivHivtion  of  ivlls  whuh  ha^e  Ksviue  tAtiy.  M:crv>scK^pically,  the 
alve^^li  are  s-.x^u  tv*  Ve  b\vk*\l  iro  l\\  vviauv::\e  :,s*ue  txs^^aibUng  polypi 
and  containiuj;  veN>els-      It  is  i  ivVaMx  d;ie  :o  s^wudarv  :ntVc;ion. 
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(5)  Pneumonia,  particularly  of  the  apex,  may  terminate  in  phthisis. 
Tubercular  infection  commonly  occurs  in  unresolved  pneumonias. 

Ohaages  in  Other  Viscera. — The  heart  often  appears  pale  and  is  flabby, 
but  upon  microscopic  examination  the  muscular  cell-fibers  of  the  organ 
are  not  found  to  be  degenerated,  except  in  rare  and  usually  protracted 
cases.  The  cardiac  chambers,  particularly  the  right,  are  distended  with 
firm,  tough  clots,  which  are  usually  removable  en  masse  from  the  great 
vessels  in  the  form  of  arboreal  casts.  The  blood  tends  to  coagulate, 
owing  to  the  fact  that  its  fibrinous  elements  are  vastly  increased. 

Pericarditis  occurs  in  about  5  per  cent,  of  the  cases,  and  is  relatively 
more  frequent  in  left-sided  or  double  pneumonia.  Endocarditis  is  more 
common,  especially  the  ulcerative  form,  which  was  present  in  11  out  of 
100  autopsies  (Osier).  With  malignant  endocarditis  the  lesions  of  men- 
ingitis are  often  combined,  but  as  a  separate  complication  it  is  rare. 

The  spleen  is  congested,  moderately  enlarged,  and  softened,  and  the 
lirer  is  likewise  hyperemic  and  somewhat  swollen.  In  the  kidneys  are 
found  the  lesions  of  parenchymatous  inflammation,  and  with  remarkable 
frequency  also  those  of  chronic  interstitial  inflammation.  A  catarrhal 
Btate  of  the  gastro-intestinal  mucosa  (often  with  jaundice)  is  common ; 
and  a  frequent  complicating  change  is  croupous  inflammation  of  the  colon. 

BtiolOgy. — ^Bacteriology. — The  generally  accepted  specific  cause  of 
pneumonia  is  the  Micrococcus  lanceolatus  of  Frankel.  It  is  a  lance- 
shaped  (slightly  elliptic)  coccus,  united  in  pairs  (a  fact  to  which  it  owes 
its  name  of  diploeoccus),  and  is  present  occasionally  in  the  nose.  Eu- 
stachian tubes,  and  larynx  of  healthy  individuals.  Netter  found  it  in  20 
per  cent,  of  the  specimens  of  buccal  secretion  taken  from  well  persons, 
and  to  the  presence  of  this  germ  is  to  be  ascribed  the  form  of  septicemia 
induced  in  animals  by  inoculation  with  saliva.  It  is  present  in  about  80 
per  cent,  of  all  instances  of  pneumonia,  and  in  persons  who  have  had 
the  disease  it  is  detectable  for  many  months  or  even  years.  It  is  gen- 
erally present  in  pure  culture,  but  may  be  associated  with  pyogenic 
organisms.  It  is  probable  that  Friedlander's  bacillus  (discovered  in 
1883)  and  other  micro-organisms  (Eberth's  bacillus,  streptococcus  of 
erysipelas,  bacillus  pestis)  may  also  have  the  power  to  cause  the  disease ; 
and  Wassermann*  suggests  that  specific  forms  of  pneumonia  may 
coexist  in  the  same  individual,  as,  for  example,  lobar  pneumonia  and 
influenzal  pneumonia.  The  organism  grows  upon  all  the  culture-media 
except  potato,  between  the  temperatures  of  24°  and  42°  C.  (McFarland). 
The  micrococcus  lanceolatus  (Fig.  13)  can  be  readily  demonstrated  in 
the  sputum  by  treating  a  cover-slip  preparation  "  with  glacial  acetic 
acid,  and  then,  after  washing  off  the  acid,  dropping  on  anilin  oil  and 
gentian-violet,  which  is  to  be  poured  off  and  renewed  two  or  three  times.** 

The  Pneumococcus  in  Other  Diseases. — It  has  been  found  in  pure 
culture  in  pleuritis  (including  empyema),  pericarditis,  meningitis,  peri- 
tonitis, endocarditis,  synovitis,  bronchopneumonia  (principally  in  adults), 
acute  abscess,  and  other  conditions. 

The  mode  of  infection  is  probably  by  inhalation.     The  first  and  chief 

effects  of  the  germ  are  local — in  the  lung,  though  it  may  reach  more 

distant  portions  of  the  body.     To  the  widespread  distribution  of  the 

pneumococcus  is  due,  in  part,  the  septicemic  process  sometimes  observed. 

"  Dtutaehe  medicinuiehe  Woehentchri/l,  Leipzig,  Nov.  23,  1893. 


138 


INFECTIOUS  DISEASES, 


Usually,  then,  the  disease  is  a  local  one  at  tlie  start,  but  soon  the  toxins 
of  the  nuerococcus  lanceolatua  become  difFased  throughout  the  system, 
producing  a  general  disturbance.  Seeontlan^  infection  with  other  specific 
organisms  (streptococci,  staphylococci,  etc.)  commonly  occurs  in  the 
various  organs  of  the  body. 

Predisposing  Causes. — (1)  Endemic  Influence. — That  endemics  of  pneu- 
monia*  oftoii  of  serious  type,  may  occur  in  solitary  buildings  (barracks, 
tenement-houses,  institutions,  etc.)  cannot  be  successfully  denied,  and  we 
may  attribute?  these  outbreaks  to  defects  in  the  local  sanitary  conditions. 

(2)  Epidemic  Influence. — From  time  to  time  pneumonia  prevails  exten- 
sively, and  appears  to  spread  throughout  a  consi<lerable  percentage  of  the 
entire  population  of  urban  and  rura!  districts.  It  may  also  originate  in 
the  endemic  form  in  tenement-houses  and  institutions,  and  increase  in  its 
scope  until  it  assumes  an  epidemic  character.     The  epidemic  form  of 


Pio.  ia— CHpIOQOOoai  pneQinunlit.  from  Iho  tieftrt'«  blood  of  n  rabbit :  y  irrx)  (Frtf^nket  *nd  Pfelfl^r). 

pneumonia  is  at  times  confined  to  private  homes  (Louse  epidemics),  and 
in  the  winter  of  1H94  I  saw,  with  Dr.  W.  K.  MsiUern  of  Philadelphia, 
3  c&ses  develop  in  rapid  succession  in  one  family,  A  Sister  of  Charity, 
afker  nursing  two  of  the  patients  faithfully  for  a  period  of  ten  days,  was 
al»o  attacked  and  died  of  the  disease.  It  is  p08sil)le  that  the  house-epi- 
demic {orni  may  spread  by  ctmtagion.  An  tnstnictive  epidemic  is 
reported  by  \V\  B.  Rodman,  who  states  that  118  cases  of  pneumonia, 
with  25  deaths,  occurre<l  in  a  prison  population  of  735.  R  Robinson* 
insists  upon  his  view  that  pneumonia  is  contagious, 

(3)  OeogTRpMc  Distribution. — Pneumonia  luny  be  said  to  be  an  al- 
most universally  distributed  affection.     It  prevails,  however,  more  exten- 
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sively  in  certain  countries  than  in  others.  Thus,  Delafield^  points  out 
the  fact  (based  on  the  eighth  and  ninth  census  reports)  that  in  the 
United  States  the  disease  is  of  more  frequent  occurrence  in  the  South 
than  in  the  North.  Climate,  per  se,  does  not,  however,  exercise  a  notable 
influence. 

(4)  Season. — Of  6905  cases  collected  by  Seitz  in  Munich,  36.8  per 
cent,  occurred  in  the  spring,  32  per  cent,  in  winter,  15.7  per  cent,  in 
mutnmn,  and  15.3  per  cent,  in  the  summer.  The  period  of  maximum 
frequency  of  the  affection  in  temperate  climates  is  usually  from  the  begin- 
ning of  February  to  May,  inclusive,  and  the  next  most  frequent  period 
is  from  December  until  February.  In  London  most  cases  appear  between 
the  end  of  March  and  the  end  of  June  (Herringhan).  The  period  of 
greatest  frequency  will  be  sometimes  found  to  correspond  in  time  with 
the  period  of  the  greatest  vicissitudes  of  temperature  and  humidity. 

(5)  "Oatching  cold"  is  often  followed  by  pneumonia,  but  frequently 
there  is  no  such  history.  In  this  condition  the  mucosa  of  the  respiratory 
passages  is  so  altered  as  to  become  more  susceptible  to  infection  with  the 
pneumococcus,  and  hence  the  so-called  "cold"  is  a  predisposing  cause. 
Such  facts  as  these  also  explain  why  pneumonia  occurs  with  undue  fre- 
quency in  persons  following  certain  occupations  exposing  them  to  those 
external  influences  that  are  apt  to  excite  "cold." 

(6)  Traumatism. — Following  injuries,  especially  of  the  chest,  pneu- 
monia occurs  quite  frequently.  Contusions  of  the  thorax  lower  the 
vital  power  and  resistance  of  the  tissues. 

(7)  Age. — Lobar  pneumonia  is  common  at  all  periods  of  life,  and 
during  the  first  two  years  of  life  it  is  not  infrequent.  Between  two  and 
twenty  years  of  age  there  is  less  liability,  and  between  twenty  and 
forty  it  is  again  increased ;  while  from  forty  to  sixty  years  susceptibility 
again  diminishes.     After  the  latter  period  it  augments  rapidly. 

(8|  Sex. — Males  are,  on  the  whole,  more  commonly  attacked  than 
females,  the  discrepancy  in  the  relative  number  of  cases  being  greatest 
from  the  twentieth  to  the  fiftieth  years  of  age,  and  being  due  to  the  dif- 
ferent degrees  of  liability  to  exposure  in  the  two  sexes. 

(9)  Uidiyglenic  Surroundings. — The  disease  is  more  frequent  among 
the  lower  than  the  higher  classes — a  fact  due  to  the  improved  hygienic 
environment  of  the  latter. 

(10)  Circumstances  connected  with  Individuals. — The  alcoholic  is  espe- 
cially prone  to  this  disease,  any  or  all  habits  that  tend  to  depress  the  ner- 
vous system  acting  as  predisposing  causes.  Certain  chronic  diseases  may 
exert  an  influence  (chronic  Bright^s  disease,  organic  heart-affections,  car- 
cinoma, diabetes,  etc.) ;  but,  contrary  to  what  is  observed  in  other  acute 
infectious  diseases  (typhoid  fever  in  particular),  susceptibility  is  not  so 
great  among  immigrants  and  new-comers  as  among  the  natives  and  the 
older  residents. 

(11)  Prior  Attacks. — One  attack  undoubtedly  leaves  the  system  more 
susceptible  to  the  disease,  so  that  repeated  attacks  may  occur  in  the 
same  individual.  And  yet  while  it  is  true  that  persons  have  had  nu- 
merous attacks — ten  or  more — this  predisposing  influence  has  probably 
been  overestimated  by  most  writers. 

*  **  Difieases  of  the  Lungs,''  American  Text-Book  of  the  Theory  and  Practice  of  Medicine^ 
Pei>per,  toI.  ii.  p.  540. 
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Immunity. — The  results  of  the  investigations  of  Behring  and  Kitasato 
with  the  bluiHl-sernm  of  anirtials  which  had  been  immunize*!  against  tetanus 
and  diphtheria  led  Drs.  G.  and  F.  Klemperer  to  experiment  upon  the  h>wer 
animals  with  Fninkei's  diph>coccii3.  They  found  that  the  rabbit  coul' 
be  rendered  immune  by  intravenous  or  subcutaneous  injections  of  larg 
amounts  of  the  fluiil  bouillon-cultures  or  of  the  glycerin-extract.  From 
10  to  20  c.c.  of  serum  taken  from  a  non-receptive  animal  were  injected 
into  the  veins  of  an  animal  that  was  suffering  from  typical  pneumonia 
(artificially  produced),  whereupon  the  gymptoras  subsifled  rapidly  and  the 
animal  entei'ed  upon  a  speedy  recovery.  The  same  serum,  used  in  a 
similar  manner  u[>on  healthy  receptive  animals,  rendered  them  non-recep- 
tive. The  important  truth  that  the  senim  of  the  blood  of  patients  dur- 
ing convalescence  from  pneumonia  contains  an  antitoxin  which,  when 
injected  into  the  venous  system  of  infected  animals,  is  found  potent  to 
cut  short  the  disease,  ha?  also  been  demonstrated  by  these  observers. 
They  have  emidoyed  the  blood^serum  of  pneumonic  patients  afier  the 
crisis,  injecting  it  into  other  patients  before  the  crisis  with  a  view  to 
inducing  the  latter,  and  success  has  attended  tlieir  f'ffurts  in  6  cases* 
The  question  of  serum-therapy  for  this  importiiut  affection  in  man  is 
not  finally  cleared  up,  and  is  still  beset  with  difficulties ;  but  that  the 
pncumococcus  engenders  a  virus — pneumotoxin — which  produces  eleva- 
tion of  temperature,  etc.  has  been  clearly  demonstrated  by  the  Klemperer 
brothers.  Again,  that  this  substance,  acting  upon  the  albuminous  ele- 
ments of  the  body,  generates  an  antipneumotoxin  which  circulates  in  the 
blood  and  neutralizes  the  pneumotoxins  as  they  are  formed,  inducing  the 
crisis,  has  also  been  clearly  proved.  Antipneumotoxin,  however,  has  not 
as  yt' t  been  isolated. 

Clinical  History, — Prodromes  are  rare,  and  when  present  consist 
merely  of  a  slight  general  indisposition,  lasting  a  day  or  more.  Rarely^ 
there  is  cough,  thoracic  oppression,  and  slight  chc^st-pains  (simple  bnvn- 
chitis),  that  may  or  may  not  be  connected  with  the  pneumonic  process. 
WTjen  this  is  the  case,  however,  the  invasion  may  be  marked  by  sudden, 
great  thoracic  oppression  or  by  a  gradual  development  of  the  local  and 
general  symptoms. 

Usually  the  invanon  is  very  abrupt^  and  marked  by  a  severe  ri<for^ 
which  has  a  duration  of  from  half  an  hour  to  an  hour,  during  which 
period  the  patient  feels  most  uncomfortable,  and  is,  indeed,  very  ill. 
The  initial  chill  may  occur  at  any  hour  of  the  day  or  night,  the  fWer 
rising  immediatLdy  and  rapidly,  and  the  temperature  often  mounting  to 
104°  F.  (40'^  C.)or  even  higher  in  the  course  of  a  few  hours.  The  nktn 
becomes  harsh  and  dry,  the  face  flushed,  and  the  cheek  on  the  side 
aflfected  often  shows  a  circimiecribed  deep-red  spot,  Prostration  is  pro- 
nounced^ and  headache  and  other  nervous  disturbances  (reatlessness, 
delirium)  accompany  and  follow  the  ushering-in  symptoms. 

The  thoratne  symptoms  follow  closely  upon  the  termination  of  the 
chilL  Inspiration,  particularly  if  deep,  causes  a  stabbing  pain  in  the 
affected  side;  the  respirations  are  hurried,  somewhat  jerking  and  shallow 
(panting)^  while  the  pain  persists,  and  later  dyspnea  may  become  marked, 
with  accelerated  breathing.  Cough  set-s  in  early,  and  is  dry  and  pain- 
ful during  the  first  day  or  even  longer,  and  may  be  attended  with  expec- 
toration, which  generally  presents  a  characteristic  rusty  or  bload-stained 
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appearance.  The  physical  signs  rarely  appear  before  the  end  of  the 
firat  day,  and  sometimes  as  late  as  the  third  (central  pneumonia) ;  in  the 
Utter  form  the  local  symptoms,  as  cough,  dyspnea,  and  sometimes  pain, 
are  either  wanting  or  feebly  expressed  during  the  first  three  or  four  days, 
mA  the  clinical  picture  is  composed  of  the  general  features  only. 

AnareTia  is  usually  complete;  thirst  is  excessive,  and  there  may  be 
vomiting  at  the  onset,  the  bowels  being  generally  constipated,  though 
diarrhea  may  not  infrequently  be  present.  The  patient  in  most  instances 
lies  upon  the  affected  side  until  the  pain  has  in  great  part  subsided,  and 
then  he  is  apt  to  assume  the  dorsal  position,  exposing  to  full  view  an 
anxious  countenance,  with  a  characteristic  flush  upon  the  cheek,  while 
the  alse  nasi  are  seen  to  dilate  forcibly  during  inspiration.  Very 
frequently  herpes  on  the  lips  or  nose  appears  about  this  time,  and 
forms  a  valuable  diagnostic  symptom.  The  nocturnal  remissions  are 
slight,  the  temperature  being  of  the  continued  type,  and  the  fever  con- 
tinoes  high— 104°  to  106°  F.  (40.5°  C.)— for  from  five  to  ten  days,  and 
generally  terminates  by  crisis.  The  pulse  is  somewhat  quickened,  but 
the  puUe-respiratian  ratio  is  not  maintained.  The  other  general  features 
last  until  the  crisis  occurs,  or  even  increase  in  severity,  but  do  not  out- 
last this  period ;  many  of  the  local  symptoms,  however,  and  particularly 
pain,  are  greatly  improved  before  the  crisis  is  reached. 

As  will  be  seen  hereafter,  the  general  course  of  pneumonia  is  modi- 
fied by  a  variety  of  interfering  conditions  that  have  relation  to  compli- 
cations, individual  circumstances,  severity  of  the  type,  etc.  In  the  in- 
stances in  which  the  crisis  is  reached  convalescence  is  rapidly  established. 
The  crisis  may  be  accompanied  by  special  symptoms,  as  copious  sweat- 
ing or  diarrhea. 

Leading  Symptoms  In  Detail — ^Local  or  Bespiratory  Symptoms. — In- 
creased frequency  of  the  respirations  is  a  characteristic  symptom,  the  rate 
rarying  from  40  to  60  per  minute  in  adults,  and  in  children  from  60  to 
90  or  more.  It  is  panting  in  character,  particularly  when  pneumonia 
occurs  in  old  subjects,  and  both  inspiration  and  expiration  are  brief, 
though  sometimes  separated  by  a  rather  long  pause.  Expiration  is 
usually  accompanied  by  an  audible  "  grunt,"  indicating  great  oppression, 
and  while  actual  dyspnea  is  a  frequent  symptom,  it  may  be  absent  or  as 
the  case  progresses  may  become  either  increased  or  greatly  diminished 
according  to  the  severity  of  the  type. 

The  chief  cattses  of  the  rapid  and  labored  breathing  are  the  involve- 
ment of  a  large  portion  of  the  lung,  associated  general  bronchitis,  peri- 
carditis or  extensive  pleurisy,  cardiac  failure,  coilateral  congestion  with 
edema,  fever,  and  the  intense  pain  in  the  side. 

The  pulse-respiration  ratio  is  disturbed,  the  relation  now  being  1  to 
2,  or  even  1  to  1.5,  instead  of  1  to  4,  as  in  health  (see  Fig.  14). 

Pain  in  the  affected  side  is  in  most  cases  developed  within  a  few  hours 
after  the  initial  chill,  and  after  lasting  two  or  three  days  gradually  dis- 
appears. It  is  stabbing  in  character,  and  usually  referred  to  the  region 
immediately  below  the  nipple  or  to  the  axilla,  ana  rarely  to  other  points 
(abdomen,  flank).  In  most  instances  it  is  not  severe  until  greatly  in- 
tensified by  the  cough,  which  always  a^rgravates  this  symptom,  as  does 
deep  inspiration.     The  pain  is  due  to  implication  of  the  pleura  covering 
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the  inflamed  lung,  and  may  be  entirely  absent,  especially  in  the  aged 
and  those  showing  marked  toxemia. 

The  coughy  like  the  chest-pain  and  respiration,  is  somewhat  charac- 
teristic, being  frequent,  short,  dry,  and  voluntarily  repressed,  because  it 
is  attended  with  increased  suffering.  Yet  there  are  cases  that  run  their 
entire  course  without  cough,  and  this  especially  in  the  aged  and  in 
drunkards. 

The  Sputum. — At  first  mucoid  and  frothy,  it  soon  becomes  of  a  cha- 
racteristic rusty  color.  It  consists  of  a  frothy,  fluid  mucus  containing 
an  abundance  of  small  viscid  masses  of  a  yellowish-  or  reddish-brown 
color,  from  admixture  of  blood.  The  chief  peculiarity  of  the  sputum  in 
fully  developed  cases  is  its  viscidity  and  tenacity^  often  adhering  to  the 
receptacle  even  though  the  latter  be  inverted;  owing  to  its  adhesive 
quality  it  is  ejected  from  the  mouth  with  considerable  difficulty  by  the 
patient.  About  the  time  of  the  crisis  the  sputum  usually  becomes  more 
abundant,  distinctly  purulent,  and  its  expulsion  easy,  but  rarely  it  may 
be  absent  after  the  crisis.  In  severe  types  of  the  disease  it  may,  at  the 
outset,  consist  largely  of  pure  blood,  and  in  adynamic  forms  it  is  often 
thinner  and  darker  in  color  {prune-juice).  There  are  cases  in  which 
there  is  an  abundance  of  muco-purulent  expectoration  when  extensive 
associated  bronchitis  occurs,  and,  on  the  other  hand,  instances  are  met 
with  in  which  nothing  is  expectorated  save  a  little  light-colored  mucus. 
In  old  persons  or  in  those  previously  enfeebled  there  may  be  no  expec- 
toration whatsoever.  The  amount  is  therefore  exceedingly  variable,  not 
only  in  different  cases,  but  also  in  different  stages  of  the  affection. 

Under  the  microscope  the  sputum  is  seen  to  contain  red  blood-cor- 
puscles, alveolar  epithelium,  the  Micrococcus  lanceolatus  (usually  with 
other  micro-organisms),  pus-corpuscles,  and  small  fibrinous  casts. 

General  Features. — The  Fever. — As  I  have  already  stated,  the  fever 
rises  rapidly  during  the  initial  chill,  so  that  in  eight  to  twelve  hours  the 
temperature  reaches  104°  or  105°  F.  (40.5°  C).  It  then  remains  high 
until  the  crisis,  pursuing  the  continued  type,  with  nocturnal  remissions 
amounting  to  a  degree  or  over,  while  the  daily  fluctuations  correspond 
with  the  normal,  except  that  they  are  now  somewhat  exaggerated.  In 
children  the  rigor  is  almost  always  replaced  by  convulsions.  The  tem- 
perature has  a  lower  average  range  in  persons  previously  debilitated,  in 
old  people,  and  in  drunkards,  than  in  healthy  adults  and  children. 
During  the  febrile  period  there  may  be  observed  a  pronounced  fall  of 
temperature — pseudo-crisis — but  the  temperature  again  rises  to  its  former 
height.  This  may  occur  quite  early,  though  more  often  it  precedes  the 
true  crisis  by  a  day  or  two ;  and  rarely  it  may  take  place  repeatedly, 
and  the  temperature-curve  bear  a  strong  resemblance  to  the  remittent  or 
even  the  intermittent  type,  regardless  of  any  malarial  infection.  The 
temperature  may  be  unusually  high,  106°  F.\41.1°  C.)or  even  107°  F. 
(41.6°  C),  these  striking  elevations  sometimes  preceding  the  crisis  {per- 
turbatio  critica\  and  hyperpyrexia  may  be  the  signal  of  approaching 
dissolution.  It  is  especially  characteristic  of  pneumonia,  however,  that 
the  fever  terminates  by  crisis ;  hence  a  mere  glance  at  the  temperature- 
chart  may  serve  to  complete  the  diagnosis  in  doubtful  cases  (see  page 
143).  The  crisis  may  occur  anywhere  from  the  end  of  the  third  to  the 
fourteenth  day,  but  in  the  majority  of  instances  it  is  on  the  seventh  or 
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the  ninth.  The  temperature  usually  falls  during  the  night,  and  the  drop 
is  accompanied  by  copious  perspiration,  so  that  by  the  following  morn- 
ing the  thermometer  is  found  to  register  at  the  normal,  or  more  often  a 
subnormal,  point  (96-95°  F. — 35°  C).  This  fall  in  temperature  may 
also  be  interrupted  by  fresh  though  slight  exacerbations. 

The  duration  of  the  period  of  decline  is  usually  from  eight  to  twelve 
hours.  It  may  be  much  shorter,  but  more  often  is  much  longer,  just  as 
when  the  decline  takes  place  by  lysis.  The  latter  mode  of  termination 
is  usually  due  either  to  some  complication  or  delayed  resolution. 

Oircolatory  Symptoms. — Most  important  is  it  to  study  the  condition 
of  the  heart  and  pulse  in  cases  of  pneumonia.  The  average  pulse-rate 
in  typical  cases  is  about  100  to  108  per  minute,  and  when  it  exceeds 
120  there  is  just  cause  for  alarm.  The  rate  may  be  increased  either 
suddenly  or  gradually,  but  in  any  event  augmented  freuuency  implies 
danger,  since  it  is  a  certain  indication  of  failure  of  heart-power. 
Cardiac  failure  is  generally  due  to  the  effect  of  the  pneumotoxin  upon  the 
heart,  although  less  commonly  also  either  to  previous  organic  disease 
of  the  heart,  or  to  some  complicating  condition  (pericarditis,  collateral 
edema),  and  the  period  of  greatest  liability  is  in  the  advanced  stage  of 
the  disease.  At  first  the  pulse  is  small ;  a  little  later  full  and  bounding, 
although  the  latter  character  of  the  pulse  may  be  associated  with  low 
tension  (Van  Santvoord).  In  extensive  consolidation  the  pulse  is  apt 
to  become  small  and  rapid,  due  to  the  fact  that  a  lessened  amount  of 
blood  reaches  the  systemic  circulation.  Dicrotism  may  be  noticeable, 
and  an  irregularity  in  the  volume  and  rhythm  of  the  pulse  may  be  ob- 
served; it  is  an  unpropitious  sign.  In  the  aged  and  the  weakly,  a 
feeble,  fre(|uent  pulse  may  be  present. 

The  heart-sounds  are  clear,  and  owing  to  increased  tension  in  the 
pulmonary  vessels  the  pulmonary  second  sound  is  accentuated.  This  is 
the  state  of  things  throughout  in  favorable  cases.  With  failure  of  the 
right  ventricle  (a  not  rare  event)  there  arise  the  signs  of  dilatation  of  this 
chamber  (extension  of  cardiac  dulness  to  the  right,  epigastric  impulse, 
a  low  systolic  luuruiur,  shortening  of  the  diastole,  or  fetal  heart-sounds, 
cyanosis,  and  indistinctness  of  the  pulmonary  second  sound).  A  soft, 
low-pitched  murmur  is  sometimes  audible  in  the  mitral  and  pulmonary 
zones. 

The  blood-appearances  are  somewhat  characteristic.  There  is  a 
leukocytosis  varying  from  10,000  to  40,000  or  more.  The  researches 
of  Lache*  show  that  loukooytosis  is  of  some  value  in  determining 
between  the  crisis  ami  pseudo-crisis,  continuing  in  spite  of  the  fall  of 
temjwrature,  etc.,  in  psouilo-orisis,  while  it  disappears  with  the  true 
crisis. 

Stienon'  finds  that  in  the  febrile  stage  the  polynuclear  forms  predom- 
inate, but  as  soon  jis  tliese  dinunish  tlie  eosinophiles  begin  to  increase. 

The  roil  oorpusrles  and  liouio^lobin  remain  little  changed  during  the 
course  of  tlie  tlisease,  but  show  a  niarkcil  decn^ase  almost  immediately 
after  the  actual  crisis.'     Sliglit  ItMikocytosis  ni,ny  indicate  a  mild  infec- 

*  Berlintr  klin.  H'.k-A  .  IS^Kl,  N\v.   :»i»  .hiuI  :»:. 
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tion,  \jut  as  a  rule  it  is  a  bud  prognostic  Bigii.     Leukopenia  occurs  in 

llie  iDalignant  cases ;  on  tLe  other  hand,  Ivukoeytosis  of  high  degree, 

iMW  iudicating  a  severe  infection,  *'  it,  at  the  same  time,  shows  a  good 

rvactioiJ,'*  *     The  blood-platesi  are  also  increased  in  nuuiber  (Hayem). 

iH  Costa  has  collected  9  cases  of  phlegmasia  alba  dolcns  in  pneuruonia. 

Cerebral  Bfmptcms.— Headache  sets  in  earlj  and  mny  be  a  prominent 
iD(l  per&istent  feature.  In  many  cases,  and  pnrtieularly  in  children,  the 
disease  is  ushered  in  by  convtilsions,  this  symptom  occurring  more  often 
in  the  apical  than  in  the  basihir  form  of  pneumonia.  Delirium  may  come 
on  during  the  acme  of  the  disease  (rarely,  it  may  start  as  an  acute  mania), 
■  Mdmay  assume  a  maniacal  form,  but  oftener  in  my  experience  conscious- 
"  as  been  retained.  In  the  drunkard  deltrhim  tremvnx  usually  de- 
s,  and  may  anticipate  the  symptoms  referable  to  the  lungs :  and  I 
fully  agree  with  Osier  in  stating  that  it  should  be  an  invariable  rule,  if 
fe?er  be  present,  to  examine  the  lungs  in  delirium  tremens.  These  cases 
ttiv  often  be  ap[tropriately  termed  ^^  wtdkhuj  pneumonia^*'  since  they 
goibout  until  excitement  gives  way  to  a  coma  that  deepens  into  death. 
Ii]  adtfuamic  forms  a  low,  muttering  delirium  is  frequent  and  is  some- 
times accompanied  with  more  or  less  coma. 

Ill  the  so-called  errehraj  pneumonia  the  nervous  phenomena  are  quite 
pruBonaced,  and  simulate  closely  cases  of  cortical  meningitis.  It  is 
oftfa  associated  with  excessively  high  fever,  except  in  the  aged,  when 
the  cerebral  symptoms  are  also  well  marked,  but  the  fever  is  moderate. 
MoBi  writers  contend  that  apical  pneumonias  are  apt  to  assume  the  cere- 
Ijral  tvjie,  but,  according  to  my  own  experience,  this  dictum  is  correct 
as  relisting  to  children  only.  Double  pneumonias  are  commonly  char- 
acterized by  severe  cerebral  symptoms,  yet  I  have  seen  instances  in  the 
*Wt  without  unusual  nervous  phenomena, 

Tbe  Cutaneous  Symptoms. — As  stated  before*  herpes  is  conjnion  and  its 
^liagBostic  importance  is  considerable.  Mai<o-lahnil  herpes  is  hot  little 
'^frequent  in  this  disease  than  in  malaria,  being  present  in  about  one- 
fuirdofthe  cases.  It  iisually  comes  out  from  the  second  to  the  fifth 
%  of  the  disease,  and  rarely  may  appear  upon  the  cheek,  lobe  of  the 
**r,  the  genitals,  forearm,  or  u]>on  the  mucosa  of  the  tongue.  Sweats 
*'^  Hot  common  during  the  height  of  the  disease,  but  usually  accom- 
pany defervescence,  when  they  may  he  copious.  The  deep-red  circum- 
"^Hbed  spot  upon  one  cheek  {mahogany  jlimh)^  usually  on  the  side  of 
"««?  affected  lung,  has  already  been  mentioned.  Urticaria  has  been  ob- 
^nd,  though  rarely* 

IHgestive  System. — The  mucous  membrane  of  the  mouth  is  dry,  the 
^"Wgue  has  a  coating  of  a  yellowish-white  color,  becoming  dry  and  brown 
'^^  cases  representing  a  low  form,  and  anorexia  and  thirst  are  present. 
'  ^'^iiing  is  not  uncommon  at  the  outset,  and  may  be  repeated,  while 
^OHtipjition  is  the  general  rule  and  diarrhea  the  frequent  exception. 
^«e  above  symptoms  spring  from  the  marke<l  fever.  Splenic  enlarge- 
pi'^ntaf  slight  degree  can  usually  be  detected  on  palpation,  but  the  liver 
J^  Hot  perceptibly  increased  in  size. 

I  Urinary  Symptoms* — The  urine  is  febrile,  diminished  in  amount, 
*^d  iiigb-color*.'d,  the  urea  and  uric  acid  being  greatly  in  excess.  On 
^«  other  hand,  the  chlorids  are,  according  to  the  ohler  authors,  either 

'  K  Becker,  rhut»ehr  m*^d.  TfiW*.,  Ang.  :u\  11K)0. 
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diminished  in  amount  or  absent  during  the  febrile  stage,  presumably  for 
the  reason  that  they  pass  into  the  inflamed  lung-tissue.  They  are  not, 
however,  constantly  absent,  and  sometimes  they  are  not  even  lessened, 
in  pneumonia ;  moreover,  their  disappearant;e  is  not  peculiar  to  this  dis- 
ease. The  above-mentioned  facts  justify  two  important  inferences :  (1) 
The  absence  of  chlorids  is  a  symptom  of  little  diagnostic  value ;  and 
(2)  their  reappearance  in  the  urine  toward  the  close  of  pneumonia  is  of 
small  prognostic  worth.     Slight  (febrile)  albuminuria  is  common. 

Physic^  Signs. — Stage  of  Congestion. — The  density  of  the  lung  is 
increased,  but  the  involved  tissue  is  not  consolidated  and  the  pleura  is 
not  yet  covered  with  fibrin. 

Inspection. — The  movements  of  the  afiected  side  (especially  if  the 
base  be  involved)  are  defective,  the  degree  of  expansion  being  much 
diminished.  In  double  pneumonia  the  costal  type  of  breathing,  com- 
bined with  a  vigorous  play  of  the  abdominal  muscles,  is  observed. 

Palpation. — There  is  a  slight  increase  in  the  tactile  fremitus  over 
the  congested  area. 

PerciLSsion, — The  note  may  be  normal,  though  more  often  it  is 
briefer,  higher-pitched,  or  even  distinctly  tympanitic. 

Auscultation. — The  breath-sounds  are  weak,  and  sometimes  become 
broncho-vesicular  upon  deep  inspiration,  while  over  the  unaffected  lung- 
tissue  they  are  exaggerated.  If,  as  often  happens,  inflammatory  prod- 
ucts due  to  associated  bronchitis  occupy  the  small  bronchi,  subcrepitant 
rdles  may  be  audible.  The  crepitant  rAle,  however,  is  rarely  heard 
until  the  close  of  the  first  stage  or  until  fibrin  coats  the  pleural  sur^ 
faces,  and  I  cannot  agree  with  the  view  of  certain  authorities  who  claim 
that  it  is  of  vesicular  origin. 

Stage  of  Consolidation. — Inspection. — There  is  little  or  no  expansive 
motion  of  the  chest  over  the  affected  area,  while  upon  the  unaffected 
side  it  is  increased.  The  volume  of  the  thorax  on  the  diseased  side  is 
increased,  as  shown  by  mensuration,  but  the  intercostal  depressions  are 
not  effaced. 

Palpation  renders  clearly  perceptible  the  defect  or  absence  of  expan- 
sion. Vocal  fremitus  is  usually  much  increased,  though  in  exceptional 
instances  it  is  diminished  or  absent — a  circumstance  which  can,  as  a 
rule,  though  not  invariably,  be  attributed  to  an  associated  pleurisy  with 
more  or  less  effusion.  Frecjuently  a  friction-rub  is  felt  before  complete 
consolidation  is  established. 

PercuHsion. — Varying  degrees  of  dulness  are  obtained  in  this  stage, 
and  before  the  lung-tissue  becomes  thoroughly  solidified  the  note  may 
have  a  tympanitic  quality.  After  complete  consolidation  there  is  usu- 
ally marked  or  absolute  dulness  posteriorly,  unchanged  by  full  inspira- 
tion, while  the  note  may  be  more  or  less  tympanitic  anteriorly,  where 
the  vibrations  are  more  apt  to  reach  the  air  in  the  larger  bronchi.  A 
sense  of  resistance  is  offered  to  the  plexiraeter-finger,  but  not  to  the 
same  degree  as  in  the  case  of  a  pleurisy  with  effusion.  When  the  latter 
condition  is  associated  and  in  massive  pneumonia  the  percussion-note 
will  be  flat.  Deadness  is  less  marked  in  old  people  in  whose  ribs  senile 
clianges  have  taken  place,  which  render  them  more  resonant,  or  in 
cases  in  which  the  consolidated  areas  occupy  the  central  portions  of  the 
lung.     Above  the  solidified  part  Skodaic  resonance  is  usually  obtainable. 
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u»rultatiotu — Bronchial  or  tubular  breathing  is  heard,  fks  a  rule, 
the  solidified  lung,  but  it  may  be  absent  in  consei|uence  of  the 
plniging  of  the  large  bronchi  with  exudate  (^o-called  maftsive  pneu- 
mnia),  Bronchophon}*  is  usually  obtiiinable  over  the  portion  of  the 
lung  affected,  though  this  may  also  he  absent,  and  for  the  same  reason 
»» in  the  case  of  the  bronchial  breathing:  it  sometimes  takes  the  form 
of  egophony.  Subcrepitant  rules,  due  to  associated  broneliitis,  are 
s^roetimea  heard  with  unusual  distinctness  (owiog  to  the  consolidation), 
ind  the  crepitant  rale  at  the  end  of  inspiration  is  best  heard  at  the 
begiaoing  of  consolidation,  when  the  pleura  receives  its  coat  of  iibrin 
mil  while  the  lung  is  yet  capable  of  sufficient  movement  to  produce  fine 
pleural  friction.     A  distinct  friction-rub  may  also  be  heard  occasionally. 

SUfeof  Gray  Hepatization.^ With  beginning  resolution  the  solid  con- 
tents (if  the  air-cells  litiuefy  and  are  removed,  so  that  air  now  re-enters  the 
air-cells  and  permits  a  eonse<|uent  increase  in  the  movement  of  the  lung. 

htpection. — The  normal  expansile  movement  of  the  affected  side 
gndnally  returns. 

Palpation. — Tactile  fremitus  progressively  diminishes, 

Pefcui$wti  — ^The  dull  or  tympanitic  quality  of  the  note  is  gradually 
lost,  though  the  fact  must  be  emphasixed  thnt  the  abnormalities  in  the 
n<»te  vanish  more  slowly  than  the  tither  abnormal  jihysieal  signs.  Some 
degree  of  deadness  often  remains  long  after  apparent  recovery. 

Auicultdtion, — With  increased  movement  of  the  lung  there  may  be  a 
reapp<*arance  of  the  crepitant  rule,  due  to  interplay  of  the  pleural  sur- 
fiwe«,andthe  softened  exudate  in  the  air-cells  gives  rise  to  subcrepitant 
riles,  heard  both  on  inspiration  und  expiration,  with  coarser  riles  over 
the  bronchi.  Bronchial  breathing  gradually  gives  place  to  broncho- 
micular.  and  the  latter  in  turn  to  normal  breathing. 

The  Paeumococcus  Septicemia. — The  pneumocoecus  infection  may 
cause  (j<?vere  toxic  features  and  even  speedy  death  without  any,  or  with 
^^^  litrle,  involvement  of  the  lung-texture.  The  general  invasion 
sjoptoma,  such  as  the  chill,  high  fever,  ami  nervous  symptoms  which 
imaya  predominate,  however,  are  present  und  persist  until  death  ends 
*^**  Death  is  preceded  by  signs  of  cardiac  failure  or  more  rarely  by 
^'^^'  In  some  of  these  cases  locidization  of  the  morbid  process  may 
<*Wf  in  organs  other  than  the  lungs,  as  the  cerebral  meninges,  the 
WocaTdium,  pericardium,  and  the  pleura.  An  assured  diagnosis  in 
these  atypical  forms  of  the  pneumocoecus  infection  can  be  arrived  at  by 
* hwteriologic  examination  of  the  exudate  obtained  by  aspiration. 

ComplicatioiiB- — Doubtless  many  of  these  are  due  to  the  primary 
'Bfwtion  by  diplococci. 

^^wisy  is,  of  necessity,  associated  in  jdl  instances  in  which  the  con- 
*>Hdation  reaches  the  pleura.  It  is  to  be  looked  upon  as  a  direct  result 
<**tli(^  pneumonic  process,  since  in  a  great  proportion  of  cases  examined 
the  presence  of  the  diplococci  has  been  detnonstrated.  Cases  are  met 
jWivhowever,  in  which  the  truly  pneumonic  symptoms  are  oversliadowed 
■^ tie  intensity  of  the  plenritis,  and  to  these  the  term  pifuro'pneunumia 
!^**  Wn  applied-  In  this  form  there  is  often  a  copious  effusion  which 
i»  exceedingly  rich  iri  fibrin^^ — a  circumstance  which  distinguishes  it  from 
^^^  form!?  of  acute  pleurisy.  There  may  be  the  ordinary  grade  of 
pwisy  on  the  side  affected  by  the  pneumonia,  and  a  severe  grade  on 
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the  opposite  side,  and  when  effusion  occurs  under  the  latter  exceptional 
conditions  it  is  apt  to  be  purulent.  Indeed,  empyema  has  of  late  beeo 
shown  to  be  a  frequent  complication  of  pneumonia,  but,  as  far  as  mj 
own  observation  goes,  it  would  aj>pear  to  rank  as  a  sequel  rather  than  ft 
complication,  coming  on  as  it  usually  does  several  days  after  the  crisis. 
Its  development  is  accompanied  hy  rephtcement  of  ordinary  dulnei^s  by 
flatness  with  great  resi stance,  nnd  by  the  disappearance  of  rales  and 
breath-sounds,  normal  and  abnormal.  Other  characteristic  features  of 
empyema  are  present,  but  in  tbe  event  of  doubt  surrounding  the  diag- 
nosis the  needle  should  be  introduced. 

There  is  a  prompt  rise  of  fever,  tbe  temperature  leaping  to  103°  or 
104^  F.  {40°  C.)  quickly,  after  which  it  is  decidedly  remittent  in  type, 
but  there  are  no  hectic  chills.  Fistulous  connection  with  a  bronchus, 
however,  and  the  establishment  of  empifema  neeemkatis  are  common 
events  in  this  form  of  the  disease,  and  may  be  preceded  by  diurnal 
chills,  sweats,  etc. 

The  occurrence  of  Mptit'  phetmmefia  is  a  certain  indication  of  second- 
ary infection  by  streptococci.  The  pus  is  absorbed  very  rarely,  and 
more  fre^juently  becomes  encysted.  I  saw  one  instance  in  which  the 
effusion  measured  8  liters,  while  ordinarily  the  amount  ranges  from  2  to 
5  liters.  Removal  of  the  effusion  by  aspiration  is  promptly  followed  by 
the  disanpearance  of  the  fever,  but  reaccumulation  generally  occurs. 

Finally,  if  defervescence  takes  place  by  lysis  or  if  tfie  *'  critical  '* 
decline  is  absent,  a  residual  purulent  or  sero-fibrinous  effusion  may  be 
considered  as  the  likely  cause.  This  latter  complication  is  attended  by 
a  paroxysmal  cough  which  is  excited  by  movemcot,  and  is  not  usually 
accompanied  by  expectoration,  while  the  temperature  rises,  though  not 
BO  high  as  when  the  effusion  is  purulent. 

Acute  general  bronchitis  may  pre-exist  or  may  arise  ae  a  complication, 
and  often  proves  formifiable,  intensifying  the  fever  and  increasing  the 
dyspnea,  the  tendency  to  lieart-failure,  and  the  cyanosis.  The  expec- 
toration of  mucus  is  freer  than  in  uncomplicated  pneumonia,  and  over 
the  bronchi  moist  r&lee  intermingled  with  sibilant  and  sonorous  r&lee 
are  audible. 

Pericarditis.— This  is  one  of  the  moat  important  complicating  affec- 
tions. It  results  from  a  direct  extension  of  the  adjacent  pleuritis,  and 
hence  is  more  common  in  left-  than  in  right-sided  pneumonia,  and  chil- 
dren are  more  prone  to  it  tlnin  ailults.  Althoygh  generally  of  the  plas- 
tic variety,  it  is  not  infretjuently  sero-fibrinous,  and  rarely  the  effusion 
is  purulent.  The  ditu/fums  can  be  made  in  the  same  way  as  when  other 
conditions  attend  its  development,  but  it  may  be  readily  overlooked  by 
the  careless  observer.  I  would  say,  however,  that  the  occurrence  of  in- 
creased dyspnea,  with  or  without  precordial  pain,  should  serve  as  a  signal 
and  lead  to  a  physical  examination. 

Endocarditis. — This  is  far  more  frequent  than  pericarditis,  and  par- 
ticularly in  the  ulcerative  form.  Out  of  209  cases  of  malignant  endocar- 
ditis collected  by  Osier,  54  cases  occurred  in  pneumonia,  and  my  experi- 
ence fully  agrees  with  his  stateoient  as  to  its  comparative  fretjuency  in 
this  affection.     There  are   no   reliable  symptomatic  indications   of  this 

I  condition,  and  of  those  symptoms  that  do  appear  the  physical  signs  are 
least   trustworthy,     Fre(|uently  murmurs  are  entirely  absent ;   and,  on 
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the  other  hand,  the  presence  of  a  murmur,  even  though  it  be  loud  and 
harsh,  is  by  no  means  diagnostic  of  the  complication.  Some  claim  that 
a  rough  diastolic  murmur  is  quite  significant ;  this  has  not,  however,  been 
present  in  any  of  my  cases.  The  development  of  septic  manifestations, 
especially  irregular  fever,  chills,  and  sweats,  renders  the  case  highly  suspi- 
cious, and  when  in  addition  there  arises  distinct  evidence  of  embolic  proc- 
esses the  diagnosis  becomes  highly  probable.  If,  now,  the  symptoms  of  men- 
ingitis supervene,  little  doubt  remains  as  to  the  character  of  the  complica- 
tions, since  meningitis  and  endocarditis  are  often  combined  in  pneumonia. 

Nett«r,  Weichselbanm,  and  Bignami  have  shown  by  microscopic 
examination  and  cultivation  that  acute  endocarditis  may  be  caused  di- 
rectly by  the  diplococcus  of  pneumonia,  and,  from  the  presence  of  this 
bacillus  in  the  right  ventricle,  that  it  is  far  commoner  than  the  forms 
due  to  other  causes.^ 

Ohronic  Endocarditb. — This  predisposes  to  acute  endocarditis,  both 
simple  and  ulcerative,  but,  independently  of  the  acute  form,  pneumonia 
arising  in  the  course  of  chronic  endocarditis  is  apt  to  be  attended  by 
cardiac  failure,  with  venous  stasis  as  the  consequence.  The  murmurs 
of  chronic  valvular  disease  often  disappear  with  the  development  of 
pneumonia. 

Oardiac  clots  (ante-mortem)  may  form,  but  are  rare.  They  result 
from  weakness  of  the  ventricular  wall,  especially  in  the  right  heart; 
and  are  most  apt  to  arise,  therefore,  in  cases  in  which  the  preagonal  period 
is  much  prolonged.  Venous  thrombosis  is  rarely  seen,  and  embolism  of 
the  larger  arteries  is  a  rare  complication.  Cerebral  embolism,  causing 
aphasia  and  even  hemiplegia,  has  been  observed,  but  seldom. 

Acute  purulent  meningitiB  is  a  comparatively  rare  but  very  grave  com- 
plication. It  is  often  related  etiologically  to  pneumonia,  and  its  symp- 
toms are  not  clearly  defined ;  particularly  is  this  true  when  it  develops 
during  the  invasion-period  and  the  basilar  meninges  are  not  involved. 
Hence  it.s  diagnosis  is  often  impossible.  The  presence  of  intense  and  per- 
sistent headache,  rigidity  of  the  nucha,  wild  delirium,  followed  by  stupor  deep- 
ening into  profound  coma,  afibrds  a  basis  for  a  probable  diagnosis.  Its  fre- 
quent association  with  ulcerative  endocarditis  has  been  pointed  out  above. 

Peripheral  neuritis  is  among  the  rare  complications  of  this  disease. 

Parotitis  is  also  sometimes  seen,  and  may  cause  a  fatal  termination  of 
the  case.  I  have  seen  two  instances,  however,  in  which  this  was  a  com- 
plication, and  both  ended  in  recovery.  It  is  thought  to  be  associated 
usually  with  endocarditis,  but  not  so  in  my  cases. 

Arthritb. — This  may  closely  simulate  rheumatism  at  the  start.  It  soon, 
however,  takes  the  form  of  a  purulent  arthritis,  and  may  be  associated 
with  other  suppurative  inflammations  (meningitis,  endocarditis).  The 
pneumococci  have  been  found  in  the  affected  articulation.^  Hheumatism 
may  be  rarely  associated  also,  particularly  in  children. 

dastro-intestinal  Complications. — Crotipous  gastritis  may  rarely  inter- 
vene, but  croupous  colitis  is  a  more  frequent  concomitant,  giving  rise  to 
tympanites  and  marked  diarrhea,  and  it  may  prove  a  serious  condition. 

Peritonitis  occurs,  but  with  great  rarity. 

Jaundice  may  be  observed  in  all  types  of  the  affection,  though,  on 

*  Pi'fif'titi'ojwr,  London,  Aug.t  1894. 

*  Itemheini,  La  Midtriw  modeme^  PariB,  Feb.  21,  1894. 


150  INFECTIOUS  DISEASES. 

the  whole,  it  is  more  frequent  in  serious  than  in  mild  forms  of  the  disease. 
It  is  rarely  intense,  and  has  no  symptoms  as  a  rule ;  it  is  most  probably  an 
obstructive  (hepatogenous)  jaundice.  I  have  observed  cases  in  which  the 
evidence  of  a  certain  degree  of  obstruction  was  unmistakable.  N.  V. 
P^trov  has  reported  13  cases  complicated  with  icterus,  and  in  all  observed 
local  lesions  (mainly  catarrhal)  of  the  duodenum  and  the  biliary  canals. 

Acute  nephritb,  generally  of  a  mild  grade,  is  a  rare  sequel  or  compli- 
cation, and  its  recognition  is  entirely  dependent  upon  the  discovery  of 
albumin  and  casts  in  the  urine. 

Clinical  Varieties  and  Anomalous  Types. — (1)  Typhoid  Pneu- 
monia.— This  relates  to  an  adynamic,  serious  type  of  the  disease  with 
typhoid  symptomsj  and  not  to  typhoid  fever.  It  is  often  secondary  to  low 
fevers,  to  septicemia,  diabetes,  and  chronic  nephritis,  and  is  also  the  vari- 
ety met  with  in  drunkards  and  in  persons  previously  enfeebled.  The 
onset  is  somewhat  gradual.  The  physical  signs  may  be  ill  defined,  but 
the  general  features  are  always  striking  and  characteristic.  Prostration  is 
extreme ;  there  are  delirium  and  often  stupor ;  the  temperature  may  or 
may  not  be  high  ;  while  the  respirations  and  pulse  are  almost  always  fre- 
quent. The  skin  is  dry,  and  may  show  a  dusky  tint  or  slight  jaundice. 
The  tongue  is  dry,  often  brown,  and  vomiting  is  common;  the  sputa  may 
be  rusty  or  decidedly  hemorrhagic.  Splenic  enlargement  is  often  clearly 
perceptible.     When  recovery  ensues  convalescence  is  tedious. 

(2)  Epidemic  Pneumonia. — This  is  often  of  malignant  type.  The 
symptoms  exhibit  noticeable  variations,  according  to  the  special  etiology 
and  to  different  epidemics.  The  pneumonias  of  epidemic  inHuema  are 
complicated  with  or  preceded  by  general  bronchitis.  The  heart-power 
often  becomes  exhausted  early,  and  then  follow  congestion  and  edema  of 
the  lungs.     The  physical  signs  are  often  slight. 

The  so-calleil  serous  pneumonia  often  complicates  influenza;  it  is 
ascribed  to  streptococcus  infection  {streptococcus  pneumonia).  Septic 
phenomena  often  arise,  such  as  the  accustomed  irregular  fever  and 
sweats.  The  physical  signs,  for  a  time  indefinite,  when  fully  devel- 
oped, resemble  those  of  bronchopneumonia.  There  may  be  a  tendency 
to  migration  from  one  to  the  other  lung,  as  in  a  case  under  my  imme- 
diate observation.  There  may  be  a  late-appearing  rusty  expectoration, 
and  in  some  cases  the  sputa  are  muco-purulent  throughout.  If  death 
does  not  supervene,  the  course  is  protracted,  and  the  fever  may  terminate 
by  lyi*is.  In  two  of  my  easi^  the  ])neuniococcu8  was  detected  in  the 
sputum  in  increased  numbers.  It  is  said  that  in  mixed  infection  the 
micrococcus  lanceolatus  is  abundantly  j)resent.  In  so-called  **  larval 
pneumonia  **  the  general  symptoms  are  mild  and  the  local  signs  ill 
defined.  The  epidemic  outbreaks  that  occur  in  institutions,  tenement- 
houses,  jails,  etc.,  belong  to  this  variety. 

(3)  Latent  Pneumonia. — To  this  class  belong  central  pneumonias 
(vide  General  Symptomatology).  In  those  instances  the  sputum  is  to  be 
stained  and  examined  microscopically,  when  the  pneumococcus  will  be 
found.  When  pneumonia  arises  in  the  course  of  emphysema  a  physical 
examination  often  gives  negative  results,  the  dilated  air-cells  not  being 
fille<l  with  the  exu<late :  hence  dulness  is  less  marked,  and  tubular  breath- 
ing is  often  absent.  The  sputum  is  gummous  and  rusty,  as  a  rule.  Be- 
fore the  crisis  occurs  consolidation  usually  advances  to  the  periphery. 
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(4)  Mifratory  Pnemnonia. — By  this  is  meant  an  extension  of  the  spe- 
cific inflammation  to  other  parts  of  the  lungs.  Such  extension  may  pre- 
vent the  occurrence  of  the  usual  crisis,  and  often  occasions  an  exacerbation 
of  the  general  pneumonic  features. 

(5)  BUiomi  Pneumonia  (^^ Malarial  Pneumonia''). — When  lobar  pneu- 
monia occurs  in  persons  who  are  subjects  of  malarial  poisoning,  the  initial 
chill  is  prolonged  and  the  fever  paroxysmal  or  remittent.  Jaundice  and 
vomiting  are  common. 

(6)  In  children,  the  first  symptom  is  often  a  convulsion.  Cerebral 
symptoms  (delirium,  stupor,  coma)  may  appear  early.  The  upper  lobes 
of  the  lungs  are  frequently  involved.  Unless  the  objective  indications  be 
examined  for,  the  disease  is  frequently  overlooked.  The  characteristic, 
sputum  is  rarely  seen  in  juvenile  pneumonia. 

(7)  In  old  persons  pneumonia  runs  a  peculiar  course  and  is  danger- 
ous. The  initial  chill  is  often  absent  or  replaced  by  moments  of  chilliness. 
There  may  be  nausea  and  vomiting.  Prostration  is  profound ;  there  is 
fever,  but  it  does  not  range  high  and  is  apt  to  be  irregular.  Nervous 
phenomena,  sometimes  prominent,  are  not  uncommon,  but  the  local 
symptoms  (cough,  expectoration,  and  pain)  are  mild  or  ivholly  absent, 
fhe  physical  signs  are  defective  owing  to  impairment  of  the  respiratory 
movements ;  dulness  on  percussion  fwith  a  tympanitic  quality),  tubular 
breathing,  and  a  few  subcrepitant  rfiles  may,  however,  be  noted.  This 
affection,  as  it  occurs  in  old  people,  is  a  most  deceptive  one,  the  cases 
generally  ending  fiatally  after  an  illness  of  an  apparently  mild  degree 
of  intensity. 

(8)  Ether-pneumonia. — Opinions  are  divided  as  to  the  frequency  of 
occurrence  of  pneumonia  after  ether-narcosis.  The  aggregate  number  of 
cases  from  all  sources  (57,842)  gives  a  percentage  of  0.07.  My  own 
statistics,  embracing  12,842  cases,  give  a  percentage  of  0.23.^ 

Among  the  principal  causes  are — (a)  Season.  According  to  my  inves- 
tigations, over  80  per  cent,  of  the  cases  occur  during  the  winter  and  spring 
months.  The  patient  is  sometimes  carried  from  a  heated  operating-theatre 
through  a  cold  corridor  to  a  room  or  ward  with  a  lower  temperature.  (6) 
**  Catching  cold,"  or  exposure,  as  may  obtain  during  protracted  opera- 
tions, {c)  Bronchitis,  coryza,  or  other  morbid  state  of  the  respiratory 
mucosa  at  the  time  of  anesthesia,  (d)  Dried  secretions  or  incrustations 
of  foreign  matter  that  are  loosened  by  the  ether  and  drawn  downward  into 
the  lungs,  particularly  if  the  head  be  not  kept  comparatively  low  and 
turned  from  time  to  time,  (e)  Abdominal  operations  give  the  highest 
percentage  of  cases  of  ether-pneumonia,  and  my  studies  show  that  this  is 
partly  due  to  the  more  protracte<l  etherization,  thus  rendering  the  bronchi 
more*  susceptible.  Moreover,  coughing  excites  great  pain,  and  hence  is 
restrained,  with  retention  of  the  bronchial  secretions. 

The  clinical  features  are  aptly  compared  with  those  of  secondary  pneu- 
monia {tmle  p.  160).  The  diagnosis  rests  principally  upon  the  typical 
physical  signs.  Owing  to  the  extreme  latency  of  the  condition,  and  the 
danger  that  the  symptoms  may  be  regarded  as  being  septic  in  nature,  I 
would  emphasize  the  importance  of  a  physical  examination  of  the  thorax 
upon  the  sudden  accession  oi  fever,  particularly  if  associated  with  thoracic 
pain^  however  slight,  following  an  operation. 

'  "  Ether- pneumonia,"  University  MeH.  Mng.,  AnjfURt,  1898. 
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Eelapses. — These  are  among  the  rarest  of  events,  and  are  usually  rudi' 
meutary.  Recurrences  are  ordinary,  however,  seeond,  third,  fourth,  am 
even  more  attacks  occurring  in  the  same  individual. 

Cotirse  and  Duration, — In  cases  tbiit  recover  the  fefcrile  stage  lasts 
froni  three  to  thirty  or  more  days.  In  most  instances,  however,  deferves^^ 
cenee  occurs  on  tne  seventh  or  ninth  day,  and  resolution  is  completej^f 
ibout  one  week  later,  making  the  total  duration  from  twelve  days  to  two^^ 
&r  three  weeks.  Convalescence  may  be  delayed  when  complications  out- 
last the  primary  disease  or  when  sei^uela?  arise,  and  fatal  cases  are  apl 
to  terminate  on  the  seventh,  eighth,  or  tenth  day  of  the  disease.  T,' 
course  of  pneumonia  is  often  greatly  modified  by  complications. 
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Termination.— ^ff)  IMayed  Eesoluticm. — The  process  of  resolution  may 
not  b<?gin  until  the  fourth,  sixth,  or  even  tenth  week.  Usually  deferves- 
ct^nce  by  crisis  has  ttiken  place*  long  before  the  physical  signs  indieat 
ri'sohilion ;  the  fever  may*  however,  full  by  lysis.  When  re^lution  occur 
it  tnay  b*ud  to  complete  ri\stonirie>h  of  thr  functional  and  anatomic  entiret 
of  the  lun;:^'ti,s.<?ut\  or  very  rarrly  lirolifrrntion  of  the  interstitial  connectii 
tissue  may  arisr  during  the  [>eriod  of  postponed  resohihon,  proilucing  (i) 
clironic  interstitial  pneumonia,  {c)  Abaceas ;  (</)  gangrene ;  and  (e)  tuber- 
cular phthisis  ure  al»o  se*juelK».  For  their  clinical  description,  vide  Dis- 
eases of  the  liuug ;  als^o  ii.  288. 

1\  A.  Bc)wi*s  and  II.  M*  Fischer  each  give  notes  of  a  ea^  of  gangrene 
that  recovered.  " 
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P"     '1    >sis, — 'The  diagnosis  is  lietermined  by  special  local  and  gen- 
cml  uis,  together  with  the  physical  signg.      Of  these,  the  abrupt 

on^et  with  rigor,  the  course  of  the  fever  with  termination  by  crisis,  the 
«tftbbiog  chest-pains,  the  dyspnea,  the  peculiar  type  of  breathing,  the 
Abnormal  pulse-respiration  ratio,  the  cough,  the  rusty  expectoration^  and 
the  signs  of  lobar  consolidation,  are  the  most  characteristic.  Repeated 
physical  examinations  of  the  chest  will  often  detect  consolidation,  in  the 
Absence  of  the  accu.stomed  symptoms.  Again,  when  in  the  course  of  cer- 
tain chronic  affections  (cancer,  Bright's  disease,  diabetes,  and  organic 
Affections  of  the  heart)  fever  is  tleveloped,  physical  exploration  of  the 
thorax  is  imperatively  demanded. 


lion ;  the 


tterior  view:  l.  mvUy  :  2  and  8,  conioUdaiiou    i,  Uitiitrii- 
white  spotA  indlcAte  Hle§. 


Differential  Dtagnosis. — This  relates  to  (fi)  acute  pneumonic  phthisis, 
i^.v  »  ' -nrnu'typhoid,   {c)  meningitis,   (r/)   broncho-pneumonia,   (e)  acute 
with  effusion. 


'  mmj  ha?e  boon  prior  attacka. 

^  vere  rigor  and  mpid  Hao 


AeuTi  PxKUiioNic  Parti tsis. 

Inherit«'d  predispofition  or  preriouB  tu- 
be rctilou  a  disease. 


Gntiernily  more  j^ratiuul — rfp#?atwJ  fil-8  of 
L»hillinL»»»   (rnri^ly  seven?   rip:»r),  oflnii 
folluwiiig  cxjiosure  or  '*  cold." 
FffTCTaf  oontioutMl  ijim^  terminating  by      Fever  af  remittent  type,  ofien  bocomlng 
*?ri«ip.  intemiittent.  without  crinis. 
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(a)  Primary  Lobar  Pneumonia.  Acutb  Pneumonic  Phthisis. 

No  drenching  sweats,  except  at  time  of  Drenching    sweats  present  and  oft  re- 

crisiR.  peated. 

Herpes  common.  Absent. 

Not  much  emaciation.  Rapid  emaciation. 

Pulse-respiration  ratio  considerably  dis-  Less  so. 

turbed. 

Sputum  rusty-colored,  viscid,  and  sticky ;  Sputum  may  be  blood-tinged ;  is  more 

contains  pneumococcus.  purulent  and  copiouSi  and  contains  nu- 
merous bacilli  and  yellow  elastic  tissae. 

Duration  of  febrile  stage  shorter.  Duration  longer. 

Physical  signs,  as  a  rule,  first  referable  First  referable  to  apex. 

to  base  of  lung. 

Usually  limited  to  one  lobe  or  the  lower  Usually  extension  from  apex  to  base. 

portion  of  one  lung. 

Signs  of  consolidation,  followed  by  reso-  Signs  of  consolidation,  followed  by  cavity- 

lution.  formation,  with  large  gargling  r&les  at 

apex. 

Apex  of  opposite  lung  not  involved.  Apex    of    opposite    side    generally    in- 
vaded. 

Prognosis  not  hopeless.  Hopeless. 

Tuberculous  disease  of  other  organs  does  Often  does. 

not  follow  as  a  riile. 

{h)  Tifphoid  pneumonia  must  be  diagnosed  from  pneumo-tj/phoidj  and 
the  blood  in  the  two  conditions  may  be  of  service  in  the  discrimination. 
Leukocytosis  usually  exists  in  pneumonia,  and  there  is  hypoleukocytosis 
in  typhoid ;  but  this  fact  is  only  of  value  when  there  is  marked  increase 
or  decrease  of  the  leukocytes,  since  figures  about  normal  may  occur  in 
either  condition.  In  pneumo-typhoid,  after  the  end  of  the  first  week, 
however,  undoubted  symptoms  of  typhoid  fever  arise,  and  often  before 
this  period  the  Widal  test  will  clear  the  diagnosis.  On  the  other  hand, 
typhoid  pneumonia  is  characterized  especially  by  great  physical  prostra- 
tion, feeble  heart-action,  and  other  symptoms  of  the  typhoid  state. 

(r)  Meningitis  is  sometimes  mistaken  for  pneumonia,  and  particnlarly 
when  the  latter  occurs  in  children.  The  initial  symptom  of  pneumonia 
in  the  very  young  is  often  a  convulsion  ;  whereas,  though  in  meningitis 
this  symptom  is  not  uncommon,  it  is  more  apt  to  manifest  itself  later. 
When  headache  occurs  in  pneumonia  it  is  frontal.  It  is  almost  invari- 
ably complained  of  in  meningitis,  but  is  occipital,  and  is  associated  with 
rigidity  of  the  cervical  muscles.  Before  the  occurrence  of  pressure- 
symptoms  in  the  latter  disease  the  patient  is  very  restless  and  morose; 
his  reflexes  are  exaggerated  and  there  is  marked  hyperesthesia.  The 
temperature-range  is  lower,  more  irregular,  and  there  is  no  crisis,  while 
the  pulse  is  more  variable  and  often  irregular  in  meningitis.  In  pneu- 
monia with  latent  local  symptoms  the  pulse-respiration  ratio  is  greatly 
altered  and  the  type  of  respiration  peculiar  (vide  ante).  The  important 
rule,  to  examine  for  the  physical  signs  in  doubtful  cases,  must  not  be 
neglected,  and  if  the  subject  be  young  the  apex  region  in  particular. 

The  differential  diagnosis  between  pneumonia  and  broncho-pneumonia 
and  pleurisy  with  eff*usion  will  be  found  on  pages  523  and  557. 

Prognosis. — The  mortality  from  ])neumonia  in  hospitals  averages 
about  25  per  cent.  It  is  less  in  private  practice — about  15  per  cent. 
The  death-rate,  however,  is  greatly  niodifio<l  by  the  type  of  the  indi- 
vidual epidemic,  and  by  so  many  con<litions  and  incidents  that  a  pre- 
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cise  statement  as  to  the  percentage  of  fatal  cases  cannot  be  ventured. 
The  above  mortality-rates  have  been  based  upon  all  of  the  accessible 
statistics  at  my  command.  Wells  collected  228,730  cases,  which  gave 
a  mortality  of  18.1  per  cent. 

The  elements  that  enter  into  a  correct  prognosis  are  in  the  main 
identical  with  those  in  other  acute  infectious  diseases,  and  concern  (1) 
the  severity  of  the  type  of  infection,  (2)  the  presence  or  absence  of 
complications,  and  (3)  circumstances  peculiar  to  the  individual. 

(1)  Severily  of  the  Tjrpe  of  Infection. — In  sthenic  cases  this  is  shown 
by  (a)  the  temperature-range,  {b)  the  degree  of  heart-power,  {c)  the  in- 
tensity of  the  nervous  symptoms,  and  to  some  extent  by  {d)  the  size  of 
the  area  of  lung-induration.  It  is  a  matter  of  common  observation  that 
the  absence  of  leukocytosis  is  indicative  of  a  grave  type.  In  case  the 
diplococcus  be  found  in  the  blood,  the  prognosis  must  be  considered  very 
grave,  as  it  has  never  been  found  there  during  life^  except  in  cases  that 
are  in  themselves  very  grave  or  seriously  complicated.  A  continuance 
of  marked  leukocytosis  with  a  drop  in  temperature  would  point  to  a 
pseudo-crisis,  (a)  The  Temperature-range, — A  continued  high  tem- 
perature, as,  for  example,  106°  F.  (40.6°  C),  on  two  or  three  consecu- 
tive days  without  material  remissions,  is  ominous.  (J)  The  Degree  of 
Heart-power. — A  steadily  rising  pulse-rate  after  the  fifth  day  indicates 
real  danger,  since  it  points  indisputably  to  gradual  cardiac  failure.  The 
same  thing  is  shown  by  a  diminution  in  the  intensity  of  the  second  pul- 
monary sound,  particularly  the  giving  out  of  the  right  ventricle,  {c) 
The  Intensity  of  the  Nervous  Symptoms, — Active  delirium  is  not  favor- 
able at  any  stage,  and  is  particularly  unfavorable  if  it  develop  early. 
When  It  assumes  the  form  of  delirium  tremens  the  case  has  usually 
passed  beyond  the  hope  of  recovery,  {d)  The  Size  of  the  Area  of  Lung- 
induration. — I  have  observed  that  extension  of  the  consolidation  at  an 
advanced  stage  belongs  to  serious  types.  The  same  may  be  said  of 
double  basic  pneumonias. 

Typhoid  pneumonia^  being  of  low  type,  gives  an  unfavorable  prog- 
nosis, notwithstanding  an  absence  of  high  temperature  and  of  extensive 
inflammation  of  the  lung-texture. 

(2)  Presence  or  Absence  of  Oomplications. — Cases  in  which  there  is 
involvement  of  a  single  lobe  or  two  lobes,  if  it  occur  on  the  right  side 
and  without  complications,  generally  terminate  in  recovery.  In  nearly 
one-half  of  the  instances  complications  occur,  and  these  greatly  increase 
the  death-rate.  Among  the  most  common  is  pleurisy^  which,  unless 
accompanied  by  considerable  effusion,  does  not  add  fresh  danger ;  when 
pleurisy  attacks  the  non-affected  side,  however,  it  does.  Ilmpyema^ 
following  pneumonia,  generally  terminates  in  recovery  unless  septic 
phenomena  are  superadded.  Extensive  bronchitis  is  a  most  perilous  com- 
plication in  my  judgment.  Pericarditis  decreases  the  chances  for  re- 
covery, but  by  no  means  to  the  same  extent  as  endocarditis.  Cardiac 
clots  may  form,  but  usually  the  patient  is  already  moribund.  Abscess 
of  the  lung  and  gangrene  form  highly  unfavorable  complications.  Con- 
gestion  and  edema  of  the  uninvaded  portions  of  the  lungs  render  the 
outlook  bad,  and  these,  together  with  cyanosis,  are  apt  to  be  dependent 
upon  failure  of  the  right  heart.  Acute  meningitis  is  exceedingly  grave. 
Fenwick,  as  the  result  of  an  analysis  of  10,000  cases,  found  that  the 
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quantity  of  albumin  in  the  urine  is  of  considerable  prognostic  value. 
G astro-intestinal  complications  occurring  at  the  outset  are  nnpropitious. 

(3)  Girenmstances  connected  with  the  Individnal. — Of  these  age  heads 
♦he  list,  and  after  the  twentieth  year  the  mortality  increases  progres- 
sively until  the  seventh  decade.  It  has  been  claimed  that  nine-tenths 
of  the  deaths  after  the  seventy-fifth  year  are  from  lobar  pneumonia. 
Under  the  twentieth  year,  according  to  the  analysis  of  708  cases  at  St. 
Thomas's  Hospital  by  Hadden,  H.  W.  G.  Mackenzie,  and  W.  W.  Ord, 
the  mortality  is  3.7  per  cent. 

Sex  has  little  influence,  though  the  disease  is  believed  by  some  to  be 
more  fatal  in  females  than  in  males.     The  alcoholic  rarely  escapes  death. 

Course, — In  common  with  other  clinicians,  I  have  been  impressed  with 
the  increased  proportion  of  cases  showing  an  irregular  course,  and  I  ascribe 
this  change,  in  part  at  least,  to  influenza. 

Modes  of  Death, — Death  is  commonly  due  to  heart-failure,  which 
results  from  two  causes :  (1)  overwork,  as  when  an  extensive  area  of 
lung-tissue  is  involved  (rarely) ;  and  (2)  the  direct  effect  of  the  pneumo- 
toxin  upon  the  heart  (generally).  The  complications  mentioned  may  prove 
fatal,  however,  and  in  one  of  my  own  cases  thrombosis  of  the  coronary 
artery  killed  the  patient.  This  may  be  a  not  uncommon  terminal  con- 
dition. 

Treatment. — General  Management — The  patient  should  occupy  a 
well-aired  apartment,  at  a  temperature  of  66®  F.  (18.3°  C).  Spolverini  ^ 
points  out  that  the  pneumococcus  in  the  sputum  may  remain  virulent 
from  fifty-five  to  one  hundred  and  forty  days,  hence  it  is  important  to 
sterilize  pneumonic  sputum.  The  patient  should  not  be  allowed  to 
leave  his  bed  for  at  least  one  week  after  the  occurrence  of  the  crisis ; 
and  as  pneumonia  is  a  self-limiting  affection,  the  principal  object  is  to 
support  the  powers  of  life  until  the  crisis  is  passed.  To  this  end 
nothing  contributes  so  much  as  proper  feeding. 

The  diet  should  be  light,  chiefly  liquid,  but  of  the  most  nutritious  sort. 
Alimentation  should  be  especially  vigorous  when  there  is  the  slightest 
tendency  to  increasing  debility.  Milk  should  constitute  the  chief  article 
of  diet ;  meat-broths  or  meat-juices,  egg-white,  and  light  farinaceous  sub- 
stances may  also  be  allowed.  The  food,  particularly  the  milk,  is  to  be 
administered  at  stated  brief  intervals  and  in  definite  quantities.  When 
resolution  is  delayed  stronger  forms  of  nourishment  (scraped  meat,  etc.) 
may  be  given.  After  the  crisis  a  gradual  return  may  be  made  to  the 
usual  forms  of  solid  foods.  Alcohol  has  considerable  food- value,  it  lessens 
waste  and  improves  the  appetite  and  digestion.  To  accomplish  this  ob- 
ject, it  should  be  given  in  small  amounts,  two  to  three  ounces  daily. 

Oardiac  stimulants  are  often  indicated.  It  is  well  to  begin  their  use 
as  soon  as  the  slightest  tendency  to  cardiac  failure  is  shown.  The  evi- 
dences of  the  latter  conditions  are  to  be  found  in  the  state  of  the  pulse, 
the  first  sound  of  the  heart,  and  the  pulmonic  second  sound.  When  the 
pulse  becomes  more  accelerated  an<l  feeble,  the  first  sound  of  the  heart 
less  distinct,  and  the  pulmonic  second  sound  loses  its  accentuated  char- 
acter, or  marked  nervous  symptoms  appear,  then  alcoholics  must  be  used. 
At  first  they  are  to  be  employed  in  moderate  doses  (^  ounce — 16.0 — of 
whiskey  or  brandy  every  three  hours),  to  be  increased  if  the  effect  be 
»  Ccntralb.f.  allg.  Path.  u.  pathol  Anal.,  July  18,  1900. 
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favorable  proportionate  to  the  urgency  of  the  indication.  There  is  a 
great  tolerance  of  alcohol  in  this  disease.  In  the  pneumonia  of  drunk- 
ards its  early  and  free  use  is  to  be  recommended. 

If  the  alcoholic  stimulants  fail,  other  cardiants  must  be  administered 
simultaneously.  Of  these,  strychnin  has  been  the  most  serviceable  in  my 
own  hands,  its  mode  of  administration  following  the  same  rules  as  have 
been  mentioned  for  alcohol — at  first  in  moderate-sized  doses,  to  be  in- 
creased as  occasion  demands.  Should  urgent  need  of  stimulation  arise, 
however,  either  suddenly  or  more  gradually,  strychnin  should  be  exhibited 
hypodermically.  It  is  my  custom  in  desperate  cases  to  use  subcutaneously 
as  much  as  gr.  A-  (0.0043)  every  two  or  three  hours.  So  soon  as  the 
condition  of  the  heart  denotes  restoration  of  cardiac  power  the  size  of  the 
dose  is  to  be  reduced,  but  the  agent  is  not  to  be  withdrawn  until  the  dis- 
ease has  run  its  course.  In  no  other  disease  does  strychnin  possess  greater 
potency  for  good  than  in  pneumonia,  if  wisely  employed.  For  sudden 
heart-fiulure  ether,  administered  hypodermically,  is  also  very  efficacious, 
and  digitalis  may  be  combined  with  the  strychnin  or  given  separately. 
In  severe  forms  of  pneumonia  digitalis  is  invaluable  during  the  advanced 
stages;  it  may  be  given  in  doses  ranging  from  5  to  15  minims  (0.333- 
0.666)  of  the  tincture  every  third  hour.  In  cases  in  which  extreme 
cardiac  weakness  with  depression  of  respiratory  forces  supervenes  the 
drug  is  to  be  administered  hypodermically  in  the  same  dosage.  Strych- 
nin may  be  combined  with  the  digitalis.  The  effect  upon  the  pulse 
and  heart-sounds  should  be  the  criterion  of  sufficiency.  Recent  expe- 
rience enables  me  to  speak  strongly  in  favor  of  atropin  administered 
subcutaneously  in  the  threatened  collapse  that  sometimes  attends  the 
crisis.  Nitroglycerin  is  especially  indicated  when  the  renal  secretion  is 
scanty  and  the  urine  contains  more  than  the  usual  trace  of  albumin. 
Ammonium,  in  the  form  of  the  aromatic  spirits  or  the  carbonate,  is  an 
excellent  stimulant  to  the  feeble  heart  of  pneumonia. 

Saline  injections^  given  either  intravenously  or  subcutaneously, 
increase  the  blood-pressure,  and  hence  are  valuable  in  overcoming  cir- 
culatory depression,  which  is  often  threatening  to  life.  The  hypodermic 
method  is  preferable.  From  1  to  2  pints  (strength  0.7)  may  be  injected, 
and  allowed  to  flow  under  the  skin  from  a  rubber  bag ;  and  this  may  be 
repeated  at  intervals  of  eight  to  twelve  hours  if  necessary. 

Respiratory  Stimulants. — Beginning  cyanosis  is  the  signal  for  the  use 
of  respiratory  stimulants,  of  which  the  best  are  strychnin  and  atropin, 
and  they  should  be  given  hypodermically.  Oxygen^  if  given  freely,  often 
serves  to  tide  over  periods  of  marked  cyanosis.  The  gas  should  be 
inhaled  directly  from  the  cylinder  until  relief  is  afforded,  when  it  may 
be  allowed  to  escape  close  to  the  patient's  nose,  or  it  may  be  taken  from 
the  nozzle  every  alternate  ten  minutes. 

Hydrotherapy. — In  meeting  high  temperature,  marked  nervous  symp- 
toms, dyspnea,  cardiac  weakness,  etc.  baths  offer  many  superior  advan- 
tages, and  in  pneumonia  the  effect  of  gradually-cooled  baths  upon  the 
cardiac,  respiratory,  and  nervous  centers  is  especially  desirable.  It  is 
of  importance  that  the  patient  while  being  immersed  put  forth  no  mus- 
cular effort.  He  must  be  held  and  supported  while  in  the  bath,  and 
gentle  friction  to  the  skin-surface  must  be  made.  The  temperature  of 
the  baths  should  not  be  too  low  at  the  start :  at  the  beginning  it  should 
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be  90°  F.  (32.2°  C),  and  then  be  lowered  according  to  the  degree  of 
sensitiveness  of  the  individual  patient.  It  is  rarely  necessary  to  go 
below  80°  F.  (26.6°  C),  and  in  the  aged,  the  very  young,  and  in  per- 
sons previously  debilitated  it  is  unwise  to  use  any  other  than  tepid  baths. 
The  duration  should  not  exceed  ten  to  fifteen  minutes  on  the  average, 
and  more  than  three— or  at  most  four — baths  daily  are  not  required.  I 
have  abandoned  the  rigid  cold-bath  method.  Cool  sponging,  combined 
with  the  ice-cap  or  the  wet  pack,  may  serve  as  a  substitute  when  full 
baths  cannot  be  employed. 

Abortive  Method  of  Ireatment — Petresco  has  found  that  large  doses  of 
digitalis  (sj-ij  ;  8.0,  of  the  digitalis-leaves  in  an  infusion  daily)  adminis- 
tered at  the  onset  will  jugulate  the  disease.  His  experience  covered  1192 
cases,  and  showed  the  surprisingly  low  mortality-range  of  1.22  to  2.66 
per  cent.  This  plan  of  treatment  is  rational,  since  it  aims  at  meeting  the 
chief  pathogenic  indication  of  pneumonia  by  passing  through  the  lung- 
tissue  an  adequate  proportion  of  leukocytes,  and  thus  re-establishing  the 
cardio-pulmonary  circulation.  In  the  few  instances  in  which  I  nave 
adopted  the  plan  it  has  failed  to  cut  short  the  disease,  though  the  cases 
terminated   favorably. 

Venesection. — This  is  a  good  measure  in  sthenic  cases  (which  occur 
with  relative  rarity  in  cities,  but  are  not  uncommon  in  rural  districts), 
the  temperature  falling,  the  pain,  the  dyspnea,  and  the  nervous  symptoms 
being  relieved  and  the  pulse  softened.  Later  in  the  course  of  pneumonia 
venesection  may  be  resorted  to  if  cyanosis  and  the  signs  of  collateral 
pulmonary  edema — due  to  a  failing  heart — arise,  but  at  this  period 
bleedings  rarely  yield  good  results. 

Ant^eptic  Method. — This  method  is  based  upon  etiologic  indications, 
and  is  most  rational.  The  best  antiseptics  are  carbolic  acid  (TUj  ;  0.066, 
every  four  hours),  thymol  (gr.  ij-iij  ;  0.129-0.194,  every  four  hours), 
mercuric  chlorid  (gr.  -j-J-^ ;  0.0006,  every  four  hours). 

Antipneumococcus  Serum  and  Serum  obtained  from  Convalescents. 
— Washbourn,  Pane.  Fanoni,  and  others  have  reported  favorable  results 
from  the  use  of  antipneumococcus  serum.  On  the  other  hand,  many 
clinicians  who  have  employed  the  serum  are  skeptical  as  to  its  thera- 
peutic efficiency.  It  seems  to  possess  considerable  protective  power,  as 
shown  by  the  Klemperer  brothers  {vide  p.  140).  J.  C.  Wilson^  em- 
ployed the  serum  prepared  by  Joseph  McFarland  in  Mulford*s  laboratory 
in  18  cases  of  pneumonia,  with  4  deaths.  He  observed  that  after  the 
injections  the  temperature  became  lower,  the  pulse  slower,  and  the 
patient  felt  better,  but  the  duration  of  the  attack  was  not  shortened  nor 
defervescence  hastened. 

Treatment  of  Special  Symptoms. — The  initial  pain,  which  is  of  an 
acute,  agonizing  character,  is  relieved  by  the  hypodermic  use  of  mor- 
phin  at  intervals  of  six  or  eight  hours.  This  counteracts  the  shock  pro- 
duced by  the  invasion-period,  but  it  is  to  be  omitted  if  the  bronchi  con- 
tain secretory  products,  since  morphin  dries  these  and  favors  their 
accumulation  rather  than  their  removal.  Rarely  is  it  necessary  to  con- 
tinue this  remedy  after  the  second  or  third  day  of  the  illness. 

Fever. — The  fever  of  pneumonia  is  a  temporary  affair,  and  instead 
of  being  hurtful  may  prove  beneficial,  since  it  furthers  tissue-metabo- 
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lism,  and  this  aids  in  the  destruction  of  the  specific  poison  of  the  dis- 
ease. Fortunately,  internal  antipyretics  for  the  purpose  of  combating 
high  temperature  are  not  so  largely  used  at  the  present  day  as  for- 
merly. It  is  true  that  they  possess  the  power  to  reduce  temperature, 
but  Uieir  use  is  attended  with  danger  from  their  action  as  cardiac  depres- 
sants ;  while,  if  it  be  true,  as  before  stated,  that  pneumonia  usually  kills 
throuzh  the  heart,  it  follows  that  cardiac  power  must  primarily  be  con- 
served. Apart  from  the  above-mentioned  serious  objection  to  internal 
antipyretics,  it  is  to  be  remembered  that  they  do  not  possess  the  import- 
ant additional  advantages  to  be  derived  from  cool  baths.  In  my  opinion, 
their  use  should  be  limited  to  those  cases  in  which  cool  baths  or  their 
substitutes  (cold  pack  and  cold  spongings)  fail  to  effect  a  reduction  of 
fever.  It  must  not  be  forgotten  that  unless  the  temperature  exceed 
104®  F.  (40®  C.)  it  had  better  be  let  alone.  When  called  for,  the  best 
among  the  antipyretics  are  acetanilid  and  phenacetin.  The  dose  of 
these  should  be  small — gr.  v  (0.824)  of  the  latter  and  gr.  ij-iij  (0.1*29- 
0.194)  of  the  former,  to  be  repeated  at  intervals  of  four  to  six  hours  if 
required. 

Like  internal  antipyretics,  arterial  sedatives  are  to  be  used  sparingly, 
and  when  used  their  effects  must  be  carefully  noted.  In  cases  in  which 
venesection  is  indicated  the  tinctures  of  veratrum  viride  and  of  aconite 
have  been  much  vaunted  as  substitutes.  The  tincture  of  veratrum 
?iride  produces  a  good  effect  upon  the  congestion  in  the  early  stage, 
since  it  relaxes  the  arterial  walls,  and  thus  bleeds  the  patient  into  his 
own  vessels,  and  *'  allows  the  return  of  the  blood  to  the  circulation  when 
the  stage  of  consolidation  is  reached  *'  (H.  C.  Wood).  The  tincture  of 
aconite,  owing  to  its  depressing  influence  upon  the  heart,  should  not  be 
employed. 

The  nerroiiB  ssrmptoms  are  successfully  met,  as  a  rule,  by  hydrother- 
apy (including  the  ice-cap),  by  the  arterial  stimulants,  and  by  the  use 
of  morphin,  as  before  recommended. 

Cough  during  the  early  stage  is  controlled  by  the  morphin  needed  to 
combat  the  pain.  In  the  more  advanced  stages,  if  there  be  present 
numerous  moist  r&les  and  a  scanty  expectoration,  stimulant  expecto- 
rants (ammonium  muriate,  terebene)  may  be  employed  with  happy 
effect ;  but  ordinarily  they  do  harm  rather  than  good.  Pilocarpin  may 
aid  resolution  when  this  is  delayed  (Reiss) ;  the  heart  must  be  guarded. 

Complications. — The  management  of  the  complications  does  not  differ 
from  that  which  is  appropriate  when  they  occur  as  independent  affec- 
tions, though  all  depressing  measures  must  be  positively  omitted.  I 
would  add  that  in  pleuro-pneumonia  aspiration  is  not  well  borne,  ac- 
cording to  my  observations;  hence,  unless  urgently  needed,  I  would 
postpone  this  procedure  until  the  crisis  has  passed. 

Among  measures  to  prevent  ether-pneumonia  I  would  urge  an  appro- 
priate toilet  (a  thorough  cleansing  followed  by  the  topical  use  of  an  efficient 
antiseptic  solution)  of  the  naso-pharynx  and  mouth  as  a  routine  practice. 

Local  Measures. — When  in  doubt  as  to  whether  venesection  should  be 
employed  or  not,  it  must  be  remembered  that  early  local  bloodletting 
(cupping  and  leeching)  is  followed  by  relief  from  pain  and  dyspnea,  but 
that  these  measures  should  be  reserved  only  for  robust  persons.  Coun- 
ter-irritation by  means  of  sinapisms  is  useful  at  the  onset.     The  cotton 
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jacket  has  certain  advantages  in  maintaining  the  free,  local  action  of 
the  skin,  and  may  be  employed ;  before  the  days  of  hydrotherapy  it  was 
quite  commonly  used.  The  topical  iise  of  cold  in  the  form  of  ice-bags 
has  been  practiced  extensively  by  Lees  of  England  and  Mays  of  America 
with  brilliant  success,  cold  thus  applied  relieving  the  pain  and  dyspnea 
and  diminishing  pyrexia.  In  my  limited  experience  with  the  applica- 
tion of  cold  I  have  found  cases  in  which  it  could  not  be  tolerated  by  the 
patient,  and  in  such  moderately  cold  wet  compresses  or  the  cotton 
jacket  may  be  substituted.  Lupine  Las  used  with  success  very  dilute 
mercuric  chlorid  injections  into  the  affected  lung-tissue. 

Secondary  Pneumonia. 

Pathology. — The  lesions  are  identical  in  character  with  those  of 
primary  lobar  pneumonia,  but  the  areas  involved  have  not  always  the 
same  regular  distribution.  Congestion  surrounding  the  hepatizea  lung- 
tissue  is  not  infrequently  extensive.  We  see,  post-mortem,  a  tendency 
to  commingling  with  small  areas  of  lobular  pneumonia.  Both  the  strep- 
tococcus and  the  micrococcus  lanceolatus  are  frequently  found  on  micro- 
scopic examination. 

Htiology. — Most  instances  are  secondary  to  the  acute  infections 
diseases,  and  it  is  probable  that  the  specific  causes  of  certain  of  the 
latter  (Eberth's  bacillus,  Pfeiffer's  bacillus,  etc.)  have  the  power  to  ex- 
cite the  morbid  changes  of  acute  lobar  pneumonia.  Colon-pneumonia^ 
due  to  the  bacillus  coli,  is  the  result  of  hematogenous  infection  either 
from  the  intestinal  or  from  the  urogenital  tract.  In  the  majority  of 
instances,  however,  in  which  this  disease  develops  in  the  course  of  the 
acute  infectious  diseases  the  latter  are  to  be  regarded  as  merely  furnish- 
ing the  opportunity  for  infection  by  the  micrococcus  lanceolatus. 

Symptoms. — The  rational  symptoms  are  often  absent.  Close  ob- 
servation may,  however,  detect  more  or  less  dyspnea,  cough,  and  in- 
creased fever,  and  rarely  the  attack  is  heralded  by  a  rigor,  followed  by 
fever,  the  pneumonic  type  of  breathing,  pain,  cough,  and  the  character- 
istic expectoration. 

The  physical  signs,  when  carefully  observe*!,  usually  serve  to  enlighten 
the  physician  as  to  the  nature  of  the  affection.  Hence  it  is  a  natural 
corollary  that  repeated  physical  examination  is  demanded  in  all  cases  in 
which  there  is  danger  of  intervening  lobar  pneumonia. 

Diagnosis. — This  rests  chiefly  upon  the  physical  signs,  which  are 
the  same  as  in  primary  lobar  pneumonia.  Obviously,  when  the  local 
subjective  symptoms  and  the  characteristic  sputa  are  present  a  correct 
diagnosis  is  easily  made.  The  fact  must  be  emphasized  that  broncho- 
pneumonia arises  in  the  course  of  infectious  diseases  far  more  frequently 
than  does  lobar  pneumonia. 

Prognosis. — The  occurrence  of  lobar  pneumonia  as  an  intercurrent 
affection  adds  greatly  to  the  gravity  of  the  primary  disease.  It  is  espe- 
cially dangerous  when  it  appears  as  a  setjuel  during  convalescence  from 
acute  infectious  diseases. 

The  treatment  is  similar  to  that  of  primary  lobar  pneumonia, 
though  less  satisfactory. 
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INFLUENZA. 

(La  Grippe:  Epidemic  CcUarrhal  Fever.) 

Definition. — Influenza  is  an  acute  contagious  disease,  probably 
caused  by  the  bacillus  of  Pfeiffer.  Its  chief  symptoms  are  due  to  catarrh 
of  the  respiratory  and  digestive  tracts,  together  with  profound  muscular 
and  nervous  prostration,  and  grave  complications  (especially  pneu- 
monia) often  present  themselves.  The  disease  may  be  endemic,  though 
oftener  it  prevails  in  an  epidemic  or  pandemic  form. 

Historic  Note. — Every  quarter  of  the  globe  has  been  the  scene  of 
visitations  of  epidemic  influenza.  More  rapidly  than  any  other  dis- 
ease belonging  to  the  same  class  does  it  traverse  a  region  of  country, 
and  hence  within  a  remarkably  brief  period  of  time  a  whole  nation  may 
suffer.  As  a  rule,  influenza  develops  into  epidemic  proportions  in  the 
East,  whence  it  spreads  with  unparalleled  rapidity  in  a  westerly  direc- 
tion. The  first  epidemic  of  the  disease  in  the  United  States  appeared 
in  1647,  and  was  subsequently  described ;  and,  though  it  has  since  then 
freauently  prevailed,  the  outbreaks  have  not  observed  any  regular  pe- 
rioaicity.  The  last  true  pandemic  of  the  affection  originated  in  Bok- 
hara in  May,  1889,  reached  St.  Petersburg  in  the  following  October, 
Paris  in  November,  and  London  in  turn  early  in  December.  In  Amer- 
ica the  cases  began  to  appear  about  the  middle  of  December,  and  rap- 
idly multiplied  into  an  explosive  epidemic,  which  reached  its  maximum 
in  January,  1890.  Influenza  reappeared  in  epidemic  form,  though  less 
extensively,  during  April  and  a  part  of  May,  1891,  and  again  in  a 
briefer  and  lighter  form  in  the  winter  of  1891-92.  During  the  winter 
of  1892—93  only  a  few  sporadic  cases  occurred,  but  in  each  year  since 
then  it  has  prevailed  in  an  epidemic  form  in  certain  sections  of  this 
country.  During  the  early  part  of  the  present  year  (1901'j  a  pandemic 
visitation  of  the  disease  occurred  in  the  United  States. 

Pathology. — There  are  no  special  anatomic  lesions  that  charac- 
terize the  disease.  In  the  rare  instances  in  which  death  occurs  in  uncom- 
plicated cases  the  catarrhal  changes  of  the  respiratory  and  gastro- 
intestinal mucosa  disappear  after  death.  In  the  abdominal  type  of  the 
affection  there  may  be  enlargement  of  the  glands  of  Peyer  and  of  the 
solitary  follicles.  The  fatal  cases  exhibit  lesions  which  are  to  be  ascribed 
to  the  complications.  Among  the  latter  are  imeumonia  (either  lobular 
or  lobar),  with  which  plastic  pleurisy  is  usually  associated,  sero- 
fibrinous pleurisy,  empyema,  purulent  pericarditis,  nephritis,  and  rarely 
cerebrospinal  meningitis. 

Etiology. — ^Bacteriology.— Early  in  the  year  1802  Pfeiffer  dis- 
covered a  bacillus  which  he  believes  to  be  the  true  cause  of  influenza — 
the  haeillui  of  Pfeiffer.  It  is  of  about  the  same  breadth  as  the  bacillus 
of  roouth-septicemia,  and  only  one-half  the  length  of  the  latter.  When 
stained  with  ZiehKs  carbol-fuchsin  it  may  be  observed  as  a  small  dumb- 
bell, having  knobbed  ends  connected  by  a  rod-like  shaft.  These  bacilli 
are  obtained  from  the  sputum.  Pfeiff'er  has  shown  that  they  may  jx'ne- 
trate  the  peribronchial  tissue  and  pass  out  to  the  pleura.  They  have 
II 
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also  been  found  in  the  blood.  This  bacillus  can  be  cultivated  in  agar 
and  other  media,  and  when  inoculated  into  rabbits  it  causes  symptoms 
resembling  those  of  influenza.  The  almost  invisible  cultures  of  the  in- 
fluenza bacillus  become  larger  if  inoculated  with  the  staphylococcus 
aureus  TMeunier).  While  the  bacillus  of  Pfeifier  is  generally  supposed 
to  be  the  sole  pathogenic  agent  in  influenza,  this  has  not  as  yet  been 
proved. 

Modes  of  Conveyance. — A  specific  germ  that  is  propagated  with  the 
unusual  rapidity  that  marks  the  bacillus  of  PfeiflTer  must  be  air-borne. 
Pepper  suggests  that  the  micro-organism  may  be  almost  universally 
distributed,  and  that  under  certain  extraordinary  atmospheric  or  telluric 
conditions  it  acquires  a  degree  of  virulence  that  renders  all  subject  to 
its  attack.  There  is  no  doubt  that  influenza  is  communicable  by  coyi- 
tagion^  and  evidence  is  becoming  abundant  to  show  that  it  may  be  trans- 
ferred by  fomites.  In  some  epidemics  the  disease  travels  slowly,  and 
follows  principally  the  lines  of  ordinary  human  and  commercial  inter- 
course. Epidemics  may  take  a  course  opposite  to  that  of  the  prevailing 
winds. 

Manner  of  Invasion. — How  the  contagion  enters  the  system  has  not 
been  positively  determined,  though  it  is  probably  with  the  inspired  air 
through  the  respiratory  tract.  Some  authors  contend  that  it  may  enter 
through  the  alimentary  canal,  while  still  others  believe  that  the  primary 
point  of  infection  is  not  rarely  the  conjunctiva. 

Predisposing  Causes. — These  are  few  and  unimportant,  since  all  per- 
sons are  liable  to  the  contagion.  Age  has  slight  influence,  the  period 
of  greatest  susceptibility  being  from  the  twentieth  to  the  thirtieth  year. 
The  very  young  are  less  liable  than  older  subjects,  and  during  an  epi- 
demic are  apt  to  be  aff*ected  last,  while  old  persons  (particularly  if  debil- 
itated) are  frequent  sufferers.  The  same  is  true  of  those  whose  vitality 
is  lowered  by  neuropathic  heredity  or  chronic  maladies,  these  being 
among  the  first  to  be  affected  during  an  epidemic.  On  the  other 
hand,  it  is  to  be  remembered  that  the  healthiest  are  not  exempt. 

Immunity. — A  primary  attack  of  influenza  does  not  bestow  immu- 
nity, since  relapses  are  very  common,  in  10  per  cent,  of  the  cases 
(Turney).  Many  persons,  too,  suffer  from  the  disease  with  the  reap- 
pearance of  fresh  epidemics,  so  that  two,  three,  four,  or  even  more  attacks 
may  be  observed  in  the  same  individual  {recurrences).  Recent  investi- 
gations have  shown  that  a  decided  antagonism  exists  between  influenza 
and  malaria.*  Epidemic  influenza  increases  susceptibility  to  pneumonia 
and  probably  also  to  typhoid  fever  and  appendicitis. 

Clinical  History. — General  Symptomatology  and  Coarse. — The  in- 
cubation period  is  (juite  brief,  rarely  exceeding  two  or  three  days.  The 
onset  is  generally  sudden,  witli  either  a  severe  rigor  or  repeated  slight 
shiverinps,  accompanied  by  a  rapid  elevation  of  temperature  which  may 
touch  10'4°  or  105°  F.  (40.5°  C),  intense  headache,  distressing  myalgic 
pains,  and  great  prostration.  The  primary  fever,  however,  varies 
greatly  in  severity,  as  does  also  the  character  of  the  symptoms — both 
local  and  general.     Profound  prostration  characterizes  the  vast  majority 

>"A  Statistu'al  Study  of  Influenza;  its  Pottncv  to  LesscMi  the  Receptivity  of  the 
Body  for  Malaria,  as  weH'as  to  Increases  tlie  KiH-eptivitv  for  Pneumonia  and,  probably, 
Typnoid  Fever,"  bv  the  author— rhilatMphia  IIoMpitai  Kepttrt,  189-'^,  vol.  iv. 
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of  instances  daring  the  invasion  period.  Depression  of  spirits,  restless- 
ness, insomnia  (more  rarely  undue  somnolence),  and  frequently  delirium, 
are  among  prominent  nervous  phenomena. 

Bare  Modes  of  Invasion. — The  affection  may  set  in  (a)  by  vertigo, 
(6)  by  apoplectic  features,  (c)  by  bilious  vomiting,  (d)  by  an  abrupt  and 
profound  prostration.     Nose-bleed  sometimes  occurs. 

The  most  striking  symptom  is  painy  ivhich  in  many  cases  is  refer- 
able chiefly  to  the  forehead,  temples,  occiput,  eyeballs,  and  root  of  the 
nose.  General  neuro-muscular  pains  are  often  present.  The  principal 
seat  of  the  pain  is  commonly  the  lumbar  spine  (rachialgia).  I  have  fre- 
quently noted  cutaneous  hyperesthesia.  The  pains  may  take  the  form 
of  neuralgia  of  individual  nerves  or  of  pleurodynic  stitches,  or  there  are 
localized  areas  of  burning,  boring  muscular  pain.  The  temperature  may, 
as  before  intimated,  mount  quite  high  at  the  beginning,  and  if  so  it 
usually  remits  during  the  first  night.  It  subsequently  pursues  a  com- 
paratively low  range.  The  temperature-curve  is  markedly  irregular, 
and  often  terminates  by  an  apparent  crisis.  The  puUe  is  small,  feeble, 
irregular,  and  even  intermittent,  and  I  have  sometimes  observed  it  to 
be  unusually  slow,  cardiac  debility  being  prominent  and  at  times  reach- 
ing a  dangerous  degree.  In  many  cases  dyspnea  is  a  rather  conspicuous 
symptom,  occurring  independently  of  pulmonary  complicationo.  The 
same  is  true  of  cyanosis.     Sweating  may  be  troublesome. 

Olinical  Types. — Different  types  have  been  described  based  on  the 
differences  in  the  local  manifestations.  But  it  is  to  be  mentioned  that 
influenza  is  remarkably  protean  in  its  clinical  features,  and  that  the 
enumerated  types  quickly  and  frequently  merge  into  one  another,  (a) 
Respiratory  Type, — Local  catarrhal  symptoms  usually  develop  in  the 
course  of  one  or  two  days.  They  are,  as  a  rule,  evidenced  first  by 
a  suffusion  of  the  conjunctivae,  with  excessive  lacrymation,  frecjuent 
sneezing,  and  slight  pharyngitis.  A  little  later,  in  most  instances, 
hoarseness  and  cough  come  on,  the  latter  being  hard,  racking,  parox- 
ysmal in  character,  and  resembling  whooping-cough.  The  cough  and 
other  local  symptoms  are  due  to  intense,  dry  laryngo-tracheal  irritation. 
In  most  instances  the  expectoration  is  scanty,  and  in  these  the  physical 
signs  are  very  generally  negative.  In  a  smaller  proportion  of  the  cases 
there  is  considerable  expectoration,  and  the  physical  signs  of  ordinary 
bronchitis  are  manifested.  (6)  Gastro-intestinal  Type, — The  catarrhal 
symptoms  sometimes  center  in  the  digestive  system,  and  most  frequently 
in  children.  In  such,  vomiting  comes  on  early  and  is  apt  to  be  repeated 
at  longer  or  shorter  intervals.  There  is  diarrhea,  more  or  less  urgent, 
with  sharp  abdominal  pain,  as  a  rule,  (c)  The  cardiac  group  of  symp- 
toms that  occasionally  supervenes  comprises  heart-failure  and  distress, 
with  a  rapid,  feeble  pulse,  {d)  The  typhoid  type  presents  a  continued 
fever,  with  the  signs  of  the  typhoid  state.  Nervous  symptoms  are  very 
marked,  such  as  stupor  or  delirium,  dry,  brown  tongue,  etc.  (c)  The  rheu- 
matoid type  manifests  itself  by  violent  pains  in  the  muscles  all  over  the 
body.  There  is  no  visible  change  in  either  the  joints  or  the  nerve-trunks. 
(/)  Huchard*  calls  attention  to  apyretic  forms  in  which  there  may  be 
marked  pulmonary  congestion  or  actual  lobar  pneumonia  without  fever, 
without  expectoration,  and  often  without  cough.  The  condition  is  often 
»  BuU.  Acftd.  de  MSd.,  Feb.  17,  IIKH). 


ICA 


DfFBCTIOUS  DISEASES, 


discovered  upon  aascultatioD.  {g)  There  are  ambulatory  forms  which 
are  important  because  they  tend  to  spread  the  affection.  In  cases  of 
average  severity  eoHvale^cenee  is  usually  somewhat  protracted,  and  in 
the  severer  forms  decidedly  so. 

Complications* — (1)* Pulmonary. — Severe  bronchitis,  particularly 
affecting  the  capillary  tubes  and  leading  to  bronchopneumonia,  is  a 
common  and  very  serious  complication.  As  a  secondary  result  we  are 
apt  to  observe  the  development  of  collateral  pulmonary  edema,  with  its 
usual  fatal  termination  5  and  whilst  this  complication  is  prone  to  develop 
in  the  so-called  thoracic  type  of  influenza,  it  is  by  no  means  limited  10 
this  class  of  cases.  I  have  observed  bronchopneumonia  in  cases  in 
which  the  physical  signs  of  bronchitis  were  not  presented  prior  to  its 
onset*  It  may  originate  appart^ntly  in  the  profound  prostration  of  the 
nervous  system — a  condition  which  alt^o  annuls  in  great  part  tlie  phago- 
cytic action  of  the  leukocytes*  In  nearly  all  instances,  however,  this 
form  of  pneumonia,  as  well  as  croupous  pneumonia,  may  be  definitely 
traced  to  exposure.  The  recognition  of  bronchopneumonia  is  in  many 
instances  di^cult. 

According  to  some  authors,  the  nature  of  the  condition  is  variable* 
and  may  at  times  be  ascribed  to  eontjvstive  cothpni'  m^d  other  conditions, 
rather  than  to  the  ordinary  type  of  bronchopneumonia,  Con(^e9tkm 
(timociati'd  ivitk  edema  of  the  lungs  occurs  as  a  complication  of  influenza* 
as  I  have  learned  from  personal  observation.  Acute  enlargement  of  the 
bronchial  glands  may  also  be  noted,  and  the  recognition  of  this  condi- 
tion may  be  aided  by  careful  percussion  over  the  upper  four  dorsal  verte- 
bra?, where  dulness  will  be  obtained  (ride  Streptococcus-pneumonia  as 
Complication  of  InfluenKa,  p.  150)* 

Isobar  pneumoma  is  also  a  frequent  and  very  fatal  complication.  It 
may  arise  early  and  in  rare  instances  insidiously,  but  it  is  much  more 
apt  to  manifest  itself  after  influenza  has  about  exhausted  its  force  upon 
the  vital  organs  or  during  the  early  part  of  convalescence.  The  symp- 
toms of  invasion — severe  chill,  high  temperature,  followed  by  the  u*^ual 
physical  signs — ^are  gudden  in  their  onset  and  lead  rapidly  to  an  ex- 
tremely serious  condition. 

When  lobar  pneumonia  develops  early  in  the  course  of  influenza  (a 
rare  event),  its  symptcnns  are  modified,  the  pretiminary  chill  and  pain  in 
the  side  being  often  absent,  and  more  frequently  still  thi'  characteristic 
crepitant  n\le.  Subcrepitant  rules,  however,  are  audible,  and  the  dy^* 
pneu  is  out  of  proportion  U^  the  area  of  lung-tissue  involved.  Most  of 
the  peculiar  features  just  pointed  out  mav  also  be  observed  in  connet'tion 
with  the  pneumonia  that  appears  during  convalescence.  (See,  also, 
Apyretic  Varieties,  p.  163.) 

Plastic  pleurisy  is  commonly  an  associated  condition*  especially  in 
cases  of  lobular  or  lobar  pneumonia.  Other  forms  of  pleurisy  also  occur, 
though  less  frefjuently  (sero-fibrinous  and  empyema).  GamgrvHe  and 
abgcenn  of  the  lungs  may  arise  as  terminal  complications. 

Cardiac  GompUcations, — Heart-failure  often  manifests  itself„  and  may 
prove  fatal,  though  rarely.  Purulent  pericarditis  is  a  rare  complication* 
and  is  often  secondary  to  pleurisy  or  pneumonia,  while  attacks  of  angina« 
which  usually  interchange  with  simple  weak  hc^art  (often  associated  with 
arrhythmia)^  have  been  noted  in  certain  epidemics  (Curtin  ami  Watson). 
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CHtftro-JBtegtinal  System. — There  may  be  severe  gastro-enteritis,  with 
frequent  yomiting  and  purging  and  intense  abdominal  pains,  and,  more 
rarely,  hemorrhages  occur  from  the  stomach  and  bowel.  Catarrhal 
jaundice  may  appear,  due  to  duodenal  catarrh,  but  these  gastro-intes- 
tinal  complications  are  more  apt  to  be  met  with  in  young  children  than 
among  adults. 

Hemms  System. — The  most  frequent  symptom  is  perineuritis,  which 
probably  causes  much  of  the  patient's  sufl^rings.  A  soporose  condition 
i9  often  observed.  Delirium  of  a  most  active  form  sometimes  appears, 
and  particularly  when  certain  other  complications  have  arisen,  such  as 
pneumonia,  pericarditis,  etc.  Cerebro-spinal  meningitis  occurs  as  a  rare 
complication.  I  have  observed  symptoms  identical  with  those  of  menin- 
gitis appearing  suddenly,  and  in  the  course  of  a  day  or  two  disappearing 
jost  as  suddenly.  The  symptoms  under  such  circumstances  must  be  due 
either  to  the  action  of  the  specific  poison  upon  the  nerve-centers  or  to 
congestion,  and  hence  a  diagnosis  of  suppurative  meningitis  is  to  be  made 
with  extreme  caution.  In  addition  to  the  symptoms,  we  should  have  the 
existence  of  suppuration  elsewhere  in  the  body  (otitis,  purulent  pericar- 
ditis, etc.)  or  the  presence  of  pneumonia.  Cerebral  abscesses  have  also 
been  noted  (Bristowe).  Kerr  has  reported  disseminated  lesions  of  the 
central  nervous  system  following  influenza. 

Oenito-uxinary  Tract. — Renal  congestion,  and  even  acute  nephritis, 
may  appear  as  a  complication.  A  case  of  cystitis  with  hematuria  has 
also  been  reported  (Combv  and  Le  Gendre). 

The  diagnosis  of  influenza  except  in  ill-defined,  sporadic  cases 
rarely  presents  serious  difficulty.  Usually,  the  march  of  the  epidemic, 
the  abrupt  onset,  the  brevity  of  the  febrile  stage,  the  rachialgia,  the 
speedily  developed  prostration,  which  is  out  of  proportion  to  the  catar- 
rhal manifestations,  form  a  conclusive  association  of  symptoms.  In 
the  obscure  and  irregular  forms  the  sputa,  if  there  be  any,  should  be 
studied  bacteriologically. 

{a)  Climatic  catarrhal  affections  are  sometimes  hard  to  discriminate 
from  sporadic  cases  of  influenza.  The  former  are  usually  attributed  to 
sudden  and  great  vicissitudes  of  temperature  or  exposure  to  strong  drafts 
of  air,  while  the  latter  come  on  independently  of  seasons  of  the  year 
and  of  such  agencies.  Again,  in  influenza  we  usually  observe  the  gen- 
eral features  (nervous  symptoms  and  debility)  outweighing  the  local 
(catarrhal  manifestations).  Leichtenstern  speaks  of  pseudo-influenza,  or 
catarrhal  fever  (influenza  no8tras\  believing  that  it  bears  the  same  rela- 
tion to  true  influenza  as  does  cholera  nostras  to  Asiatic  cholera.  Its 
cause  is  unknown. 

(h)  Typhoid  fever^  particularly  in  its  early  stages,  is  often  closely 
simulated  by  influenza  with  intestinal  symptoms.  Influenza,  however, 
jy^ives  a  different  history,  begins  suddenly,  does  not  show  the  typical  tem- 
perature-curve of  typhoid,  may  present  splenic  enlargement — but  by  no 
means  to  the  same  extent  as  typhoid — has  no  characteristic  eruption, 
and  does  not  give  the  characteristic  sero-reaction. 

(<•)  Pneumonia  has  quite  frequently  been  mistaken  for  influenza,  and 
especially  when  the  thoracic  symptoms  in  the  latter  have  been  unusually 
distinct.  As  already  stated,  lobar  pneumonia  may  early  complicate  in- 
fluenza in  rare  instances;  but  pneumonia  is  generally  unilateral,  while 
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the  lung-involveraent  in  influenza  is  generally  bilateral.  In  the  former 
the  physical  signs  indicative  of  consolidation  are  clearly  marked;  in 
the  latter  (unassociated  with  pneumonia)  we  often  meet  with  those  sug- 
gestive of  congestive  edema  (impaired  resonance,  stationary  crepitant 
and  subcrepitant  r^les).  The  general  features  also  present  dissimilari- 
ties. Thus  the  nervous  depression  and  the  myalgic  and  neuralgic  pains 
are  more  marked  in  influenza,  while  the  pulse  and  respiration  are  apt  to 
be  less  frequent  than  in  pneumonia. 

(d)  CerehrO'Spinal  meninffittamsij  manifest  features  that  are  almost 
identical  with  those  characteristic  of  influenza.  Thus  during  certain 
epidemics  "  grippe  **  patients  may  be  stricken  as  by  a  blow ;  they  suffer 
from  intense  headache — occipital  and  frontal — rachialgia,  fever  prostra- 
tion, delirium,  and  stifi'ness  of  the  muscles,  with  slight  retraction  of  the 
head.  There  may  be  convulsions  and  vomiting  at  the  outset.  Here  the 
history  with  reference  to  the  character  of  the  prevailing  epidemic  and 
the  attendant  circumstances  must  be^  carefully  considered,  but  an  abso- 
lute diagnosis  is  sometimes  impossible  unless  a  laboratory  investigation 
of  the  discharges  or  lumbar  puncture  be  made. 

Sequelae. — Among  the  pulmonary  sequelae  are  phthisis,  chronic 
bronchitis,  abscess  and  gangrene  of  the  lungs  (the  latter  two  being  rare), 
tachycardia,  and  angina  pectoris.  Chronic  gastro-intestinal  catarrh  is 
not  rare  as  a  remnant.  Chronic  nephritis,  and  less  frequently  cystitis, 
may  also  be  mentioned.  Latent  forms  of  tuberculosis  and  chronic 
nephritis  are  often  kindled  into  active  and  progressive  affections  by 
intercurrent  influenza. 

Among  nervous  sequelae,  which  are  both  numerous  and  important,  are 
to  be  noted  especially  insomnia,  neuralgia,  migraine,  melancholia,  mania, 
meningitis,  acute  ascending  myelitis,  locomotor  ataxia,  peripheral  neur- 
itis, and  peurineuritis.  The  organs  of  special  sense  manifest  a  great 
variety  of  sequelae,  such  as  otitis  media,  otitis  interna,  mastoid  abscess, 
conjunctivitis,  keratitis,  iritis,  irido-chorioditis,  acute  glaucoma,  etc. 

Prognosis. — The  prognosis  is,  on  the  whole,  good.  Almost  all 
fatalities  are  due  to  complications,  especially  pneumonia^  and,  less  fre- 
quently, pulmonary  congestion  and  edema,  pleurisy,  pericarditis,  and 
cerebro-spinal  meningitis. 

The  circumBtances  connected  with  the  individual  case  often  affect  the 
outoome.  Thus  influenza  runs  a  more  severe  course,  and  hence  offers  a 
correspondingly  more  serious  prognosis,  in  those  enfeebled  on  account 
of  previous  chronic  disease  (phthisis,  valvular  disease  of  the  heart, 
emphysema,  nephritis)  and  in  the  young  and  the  old  than  at  other 
periods  of  life.  During  severe  epidemics  of  influenza  the  mortality-list 
in  most  chronic  diseases  is  considerably  augmented.  Though  epidemics 
vary  as  regards  the  mortality,  the  general  average  death-rate  is  a  little 
under  1  per  cent.  In  some  epidemics  it  may  reach  2  per  cent.,  while 
in  others  it  may  be  less  than  J  of  1  per  cent. 

Duration. — The  duration  of  the  attack  is  brief,  though  subject  to 
variations.  In  mild  forms  it  is  from  two  to  four  days,  in  the  severe 
from  seven  to  ten  days ;  but  complications  and  previous  infirmities  may 
greatly  prolonp^  the  attack.  The  duration  of  particular  epidemics  rarely 
exceeds  from  four  to  six  weeks. 

Treatment. — Prophylaxis. — Experience  has  shown  almost  conclu- 
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sively  that  the  various  drugs  which  have  been  counselled  for  their  pre- 
ventive effect  (quinin,  salicin)  are  devoid  of  value.  The  strongest  per- 
sons are  not  immune,  and  those  who  are  at  either  extreme  of  life  or  who 
are  enfeebled  by  chronic  organic  disease,  should  be  roost  carefully  pro- 
tected by  proper  wearing-apparel,  and  should  not  be  carelessly  exposed 
to  unfavorable  weather  conditions.  In  this  way  we  may  lessen  the 
totality  of  the  cases,  since  the  inmates  of  hospitals  and  prisons  have 
been  known  to  escape  the  disease.  Isolation  should  therefore  be  carried 
out  in  hospitals  and,  whenever  practicable,  in  private  families,  especially 
when  the  disease  appears  in  households  in  which  there  are  young  children 
and  aged  persons.  E.  W.  White  has  reported  an  epidemic  of  influenza 
that  was  successfully  aboi*ted  by  strict  isolation  of  the  patients.  Disin- 
faction  of  the  catarrhal  discharges,  particularly  the  bronchial,  which,  as 
a  rule,  abound  in  the  bacilli  of  Pfeiffer,  is  necessary.  I  must  also  insist 
upon  disinfection  of  the  naso-pharynx  and  mouth  cavity. 

Treatment  of  the  Attack. — In  considering  the  treatment  of  the  attack 
the  cases  may  be  grouped  under  three  heads : 

(a)  Mild  or  Bndimentary  Form. — The  cases  belonging  to  this  type  re- 
quire little  besides  careful  hygienic  management.  However  light  the 
attack,  the  patient  should  remain  in-doors  and,  if  languid  or  prostrated, 
in  bed  for  a  period  of  two  or  three  days.  The  diet  should  be  light  and 
nutritious  (milk,  eggs,  rice,  gruels,  fresh  vegetables,  stewed  fruit),  and 
cooling  drinks  are  to  be  preferred  to  hot  ones,  among  the  former  lemon- 
ade or  cold  oatmeal  water  with  lemon,  and  effervescent  mineral  waters 
(Apollinaris,  lithia,  Seltzer),  being  the  best.  The  bowels  should  be 
moved  regularly,  avoiding,  however,  active  purgation.  Stimulants  are 
not  needful,  but  the  use  of  light  wines  is  not  objectionable  if  desired  by 
the  patient.  In  all  cases  of  influenza,  even  of  the  mildest  grade,  I  pre- 
scribe moderate  doses  of  quinin  (gr.  iv — 0.2592,  three  or  four  times 
daily),  and  if  there  be  much  headache  this  drug  may  be  combined  with 
Dover's  powder  and  monobromate  of  camphor  (of  the  first  two,  gr.  iij — 
0.194,  each,  and  of  the  last  gr.  j — 0.0648,  in  capsule),  the  dose  to  be 
repeated  at  intervals  of  three  or  four  hours.  To  overcome  the  languor 
and  debility,  which  are  marked,  I  have  found  nothing  so  successful  as 
strychnin. 

(6)  Oaaes  of  Medium  Severity. — General  Management, — This  class  of 
influenza  patients  betake  themselves  to  bed,  and  should  be  kept  there 
till  convalescence  is  well  advanced.  During  the  febrile  period  the  diet 
must  be  light,  liquid,  yet  nutritious,  and  the  food  should  be  given  every 
two  or  three  hours.  Although  the  patient  has  no  desire  for  food,  he 
should  be  urged  to  take  it  regularly.     Moderate  stimulation  is  also  useful. 

The  medicinal  treatment  is,  for  the  most  part,  simj)le  and  sympto- 
matic. Calomel  in  moderate  doses  (gr.  j  every  third  or  fourth  hour) 
should  be  a  remedy  of  choice  for  a  day  at  least.  An  efficient  diapho- 
retic, given  within  six  or  eight  hours  from  the  time  of  onset,  may  abort 
the  attack.  The  neuralgia  and  myalgia  may  be  relieved  by  the  use  of 
quinin,  Dover's  powder,  and  ergot;  but  if  the  pain  be  intense,  mor- 
phin  administered  subcutaneously  may  be  required.  The  temperature 
is  somewhat  reduced  by  these  remedies,  and  especially  by  the  quinin 
and  Dover's  powder,  the  latter  acting  as  a  diaphoretic.  In  addition,  I 
am  in  the  habit  of  ordering  cool  sponge-baths  at  intervals  of  two  or  three 
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hours  if  the  temperature  be  about  102^  F.  (38.8'^  C).  If  not  controlled 
in  this  manoer,  we  may  combine  with  quinin  some  antiseptic,  such  as 
sali^ylie  acid  or  saloL  I  have  sometimes  found  it  neeeBsary  to  add  to 
the  foregoing  small  doses  of  phenacetin  {gr,  ij — 0.12[t),  Sieeplc^fnenit 
raay  demand  liypnotics,  such  as  sulfonal,  chloralamid,  opium,  and 
trional.  It  is  necessary  to  utter  a  warning  against  the  free  use  of 
coal-tar  products,  aa  acetanilid,  antipyrin,  and  similar  preparations, 
since  they  induce  heart-failure. 

The  local  catarrhal  conditions  (coryza,  laryngo-bronchial  irritation, 
true  bronchitis,  etc.)  must  he  treated  according  to  the  special  indications 
presented  in  individual  cases*  Fr>r  the  caryza  inunctions  of  animal  fats 
over  the  forehead  and  bridge  of  the  nose  are  usefuL  A  Hanmd  cap  may 
be  worn  if  agreeable  to  the  patient.  Steam  inhalations  through  the 
nares  and  mouth  often  act  bencficiaUy,  both  upon  the  coryza  and 
laryngo-bronchial  irritation.  For  the  latter  common  condition  the  fol- 
lowing formula  vvil!  be  found  serviceable:- 

^.  Codeine  au  I  ph.,  gr,  iv  (0.259); 

Ammon.  chloridi,  3v        (20.0) ; 

Syr.  prun.  virgin.,  fjij      (60.0); 

Spts.  junip.  com  p.,      q.  a.  ad  f|iv      (120.0).— M. 
Sig.   One  teai^poonful  every  two  or  three  hours. 

If  this  prescription  fait  to  niitigute  the  cough,  we  may  resort  to  morphia 
hypodermically,  but  alway^^  in  small  doses.  In  the  later  stages,  particu- 
larly if  bronchitis  be  associated  with  free  secretions,  the  oil  of  eucaly|H 
tus  (tniij  to  V — 0-19H  to  0.33o)^  in  capsule,  every  four  hours,  has  in  my 
experience  proved  useful.  To  obviate  pulmonary  complications  I  have 
been  much  gratified  with  the  results  from  the  use  of  strychnin  (gr.  ^ — 
0*0021),  combinefl  with  vin  Mariani  (^ss^ — ^10.0)  at  intervals  of  three  or 
four  hours.  Cbest-pains  may  be  relieved  by  the  use  of  turpentine  stupes 
and  sinapisms,  both  of  which  agents  are  also  valuable  in  averting  the 
more  serious  complications. 

(r)  SeYere  Forms.^ — 71te  t/rnera/  manmjiemeut  is  similar  to  that  recom- 
mended in  cases  of  medium  severity,  exccfiting  that  freer  stimulation  is 
usually  demaiideilt  The  medicinal  treatment  must  also  he  more  active 
than  in  the  previous  form,  and  often  is  heroic.  Especially  must  quintn 
be  given  in  iull  tloses  and  continued,  since  it  not  only  serves  to  reduce 
the  temperature  somewhat^  but  also  to  sustain  the  vital  forces,  to  control 
the  nervous  symptoms  and  lessen  the  tendency  to  inflammatory  compli* 
cations.  Nothing  that  exerts  a  depressing  effect  should  he  thought  of, 
since  the  cardiac  as  well  as  the  respiratory  forces  must  be  conserved* 
Should  there  be  sudden  cardiac  failure,  it  must  be  promptly  met  by  the 
various  forms  of  stimulants,  including  strychnin  and  the  cardiac  tonics. 
In  addition  to  ulcoholic  sfirnuiants,  the  aromatic  spirits  of  ammonia  is 
usually  borne  well,  and  should  be  administered.  Strychnin  must  be 
given  in  full  doses  hypotlcrmically  every  third  or  fourth  hour.  The 
firiotts  inflammatory  coru plications  that  may  arise  must  be  treated  as 
inder  oiher  circumstances. 

Tkt  CoiiTaleftceiLce. — In  all  grades  of  cases  the  convalescence  from 
demands  most  rigid  supervision,  and  the  greatest  injury  to 
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tieats  at  fliis  time  conR*a  from  going  out  too  early*  Tsually  the  tern- 
litiire  is  sulnjorinal  for  several  days-*— a  eircwrjistaii(?e  ilue  to  the  weak- 
s  of  the  jmtieut — and  80  lon^  a.s  this  condition  obtains  the  patient  is 
tliighly  susceptible  to  a  chill.  Honce  it  is  a  good  r^le  not  to  allow  ex- 
i  posiire  to  the  external  changes  of  temperature  until  the  temperature  has 
been  normal  for  several  days.  The  diet  should  now  he  more  liberal,  and 
tonicd,  such  aa  gentian,  iron,  and  i|uinin,  may  be  administered  and  con- 
tinued until  complete  restoration  of  the  patient's  health  has  taken  place. 
In  every  way  possible  exposure  to  reinfection  during  the  j>eriod  of  eon- 
vmle^eence  is  to  be  avoide^l. 

The  treatment  of  ser[Uelie  most  be  conducted  according  to  general 
rales. 


DENGHJE. 

( Break'hoHt  Feva'.) 

Definition. — An  acute  infectious  disease  occurring  epidemically 
ID  tropical  and  sulitropical  countries.  Its  chief  symptoms  are — a  double 
t  febrile  paroxysm  (sepamted  by  an  interval),  arthritic  and  muscular  pains, 
ami  a  skin-eruption  in  about  one-half  the  cases. 

Historic  Note. — The  disease  was  prevalent  in  Java  as  early  as 
1779,  in  India  in  1824,  and  later  in  the  West  Indies,  Spain,  and  in 
some  of  the  southern  American  J^tates*  Mild  epidemics  have  visited 
Philadelphia,  New  York*  and  Boston  (during  warm  weather),  but,  as  a 
rule,  it  has  not  traversed  rec^ions  beyond  32^  N.  latitude. 

li%  vat hoJogy  has  not  been  studied,  death  being  the  rarest  of  events. 

Etiology. — McLaughlin,  of  Texas,  has  isolated  from  the  blood  and 
cultivated  a  micrococcus  which  he  claims  is  the  specific  organism. 

EPredi9posmfj  Factors. — Its  prevalence  is  favored  by  the  summer  sea- 
son, and  also  to  a  slight  extent  by  faidty  hygienic  conditions.  On  the 
other  hand,  age,  race,  sex,  and  social  status  are  all  without  effect,  most 
persons  being  susceptible,  a  fact  that  accounts  for  its  marvellously  rapid 
diffusion.  As  a  rule*  suscejitibility  is  exhausted  by  one  attack,  but 
ieoond  an<l  even  third  attacks  have  heen  observed  during  the  same 
epidemic.  The  epidemics  spread  along  lines  of  travel  by  land  and  sea, 
and  must  authors  agree  that  the  disease  is  contagious. 

(Uinical  History. — There  is  a  perio<l  of  meuiHition  that  lasts  from 
one  to  four  days  and  exhibits  no  prodromes. 

Invasion  then  is  abrupt  with  a  slight  chill ;  fever  follows,  the  tempera- 
ture reaching  its  maximum— 103°  to  106^  F.  (81L4'=*  to  4P  C.)  or  over— 
at  the  end  of  the  first  or  on  the  second  day,  and  is  accompanied  hy  head- 
ache and  by  muscular  and  arthritic  painsi.  The  patient's  sufferings  arc  in- 
tense,  the  pains  being  described  as  *'  breaking  ** — a  peculiarity  to  which 
the  disease  owes  the  poftular  name  o£  **"  break-bone  fever.*'  The  Joints 
'  ecome  red,  swollen,  and  tender.  The  respiration r  ami  puhe  are  much 
[quickened;  there  is  anorexia  and  sometimes  slight  nausea.  Febrile 
mlbumtnuria  is  rare,  delirium  and  mental  torpor  also;  but  prosfrntion 
may  become  marked,  and  an  erf/tkematoiuf  erupt  ion  (inifiai  ragft)  com- 
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hours  if  the  temperature  be  about  102°  F.  (38.8®  C).  If  not  controlled 
in  this  manner,  we  may  combine  with  quinin  some  antiseptic,  such  as 
salicylic  acid  or  salol.  I  have  sometimes  found  it  necessary  to  add  to 
the  foregoing  small  doses  of  phenacetin  (gr.  ij — 0.129).  Sleeplessne9S 
may  demand  hypnotics,  such  as  sulfonal,  chloralamid,  opium,  and 
trional.  It  is  necessary  to  utter  a  warning  against  the  free  use  of 
coal-tar  products,  as  acetanilid,  antipyrin,  and  similar  preparations, 
since  they  induce  heart-failure. 

The  local  catarrhal  conditions  (coryza,  laryngo-bronchial  irritation, 
true  bronchitis,  etc.)  must  be  treated  according  to  the  special  indications 
presented  in  individual  cases.  For  the  coryza  inunctions  of  animal  fats 
over  the  forehead  and  bridge  of  the  nose  are  useful.  A  flannel  cap  may 
be  worn  if  agreeable  to  the  patient.  Steam  inhalations  through  the 
nares  and  mouth  often  act  beneficially,  both  upon  the  coryza  and 
laryngo-bronchial  irritation.  For  the  latter  common  condition  the  fol- 
lowing formula  will  be  found  serviceable:- 

^.  Codeinae  sulph.,  gr.  iv  (0.259) ; 

Ammon.  chloridi,  3v        (20.0^; 

Syr.  prun.  virgin.,  f^ij      (60.0); 

Spts.  junip.  comp.,     q.  s.  ad  fjiv     (120.0). — M. 
Sig.  One  teaspoonful  every  two  or  three  hours. 

If  this  prescription  fail  to  mitigate  the  cough,  we  may  resort  to  morphin 
hypodermically,  but  always  in  small  doses.  In  the  later  stages,  particu- 
larly if  bronchitis  be  associated  with  free  secretions,  the  oil  of  eucalyp- 
tus (TTliij  to  V — 0.199  to  0.333),  in  capsule,  every  four  hours,  has  in  my 
experience  proved  useful.  To  obviate  pulmonary  complications  I  have 
been  much  gratified  with  the  results  from  the  use  of  strychnin  (gr.  ^ — 
0.0021),  combined  with  vin  Mariani  (Jss — 16.0)  at  intervals  of  three  or 
four  hours.  Chest-pains  may  be  relieved  by  the  use  of  turpentine  stupes 
and  sinapisms,  both  of  which  agents  are  also  valuable  in  averting  the 
more  serious  complications. 

{(')  Severe  Forms. —  The  general  management  is  similar  to  that  recom- 
mended in  cases  of  medium  severity,  excepting  that  freer  stimulation  is 
usually  demanded.  The  medicinal  treatment  must  also  be  more  active 
than  in  the  previous  form,  and  often  is  heroic.  Especially  must  quinin 
be  given  in  full  doses  and  continued,  since  it  not  only  serves  to  reduce 
the  temperature  somewhat,  but  also  to  sustain  the  vital  forces,  to  control 
the  nervous  symptoms  and  lessen  the  tendency  to  inflammatory  compli- 
cations. Nothing  that  exerts  a  depressing  effect  should  be  thought  of, 
since  the  cardiac  as  well  as  the  respiratory  forces  must  be  conserved. 
Should  there  be  sudden  cardiac  failure,  it  must  be  promptly  met  by  the 
various  forms  of  stimulants,  including  strychnin  and  the  cardiac  tonics. 
In  addition  to  alcoholic  stimulants,  the  aromatic  spirits  of  ammonia  is 
usually  borne  well,  and  should  be  administered.  Strychnin  must  be 
given  in  full  doses  hypodermically  every  third  or  fourth  hour.  The 
various  inflammatory  complications  that  may  arise  must  be  treated  as 
under  other  circumstances. 

The  Oonvalescence. — In  all  <:rades  of  cases  the  convalescence  from 
influenza  demands   most  rigi<l  supervision,  and  the  greatest  injury  to 
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patients  at  this  time  comes  from  going  out  too  early.  Usually  the  tem- 
perature is  subnormal  for  several  days — a  circumstance  due  to  the  weak- 
ness of  the  patient — and  so  long  as  this  condition  obtains  the  patient  is 
highly  susceptible  to  a  chill.  Hence  it  is  a  good  rule  not  to  allow  ex- 
posure to  the  external  changes  of  temperature  until  the  temperature  has 
been  normal  for  several  days.  The  diet  should  now  be  more  liberal,  and 
tonics,  such  as  gentian,  iron,  and  quinin,  may  be  administered  and  con- 
tinued until  complete  restoration  of  the  patient's  health  has  taken  place. 
In  every  way  possible  exposure  to  reinfection  during  the  period  of  con- 
valescence is  to  be  avoided. 

The  treatment  of  sequelae  must  be  conducted  according  to  general 
rules. 


DENGUE. 

(Break-bone  Fever.) 


Definition. — An  acute  infectious  disease  occurring  epidemically 
in  tropical  and  subtropical  countries.  Its  chief  symptoms  are — a  double 
febrile  paroxysm  (separated  by  an  interval),  arthritic  and  muscular  pains, 
and  a  skin-eruption  in  about  one-half  the  cases. 

Historic  Note. — The  disease  was  prevalent  in  Java  as  early  as 
1779,  in  India  in  1824,  and  later  in  the  West  Indies,  Spain,  and  in 
some  of  the  southern  American  States.  Mild  epidemics  have  visited 
Philadelphia,  New  York,  and  Boston  (during  warm  weather),  but,  as  a 
rule,  it  has  not  traversed  regions  beyond  32°  N.  latitude. 

\Xa  pathology  has  not  been  studied,  death  being  the  rarest  of  events. 

Etiology. — McLaughlin,  of  Texas,  has  isolated  from  the  blood  and 
cultivated  a  micrococcus  which  he  claims  is  the  specific  organism. 

Predisposing  Factors, — Its  prevalence  is  favored  by  the  summer  sea- 
son, and  also  to  a  slight  extent  by  faulty  hygienic  conditions.  On  the 
other  hand,  age,  race,  sex,  and  social  status  are  all  without  effect,  most 
persons  being  susceptible,  a  fact  that  accounts  for  its  marvellously  rapid 
diffusion.  As  a  rule,  susceptibility  is  exhausted  by  one  attack,  but 
second  and  even  third  attacks  have  been  observed  during  the  same 
epidemic.  The  epidemics  spread  along  lines  of  travel  by  land  and  sea, 
and  most  authors  agree  that  the  disease  is  contagious. 

Clinical  History. — There  is  a  period  of  incubation  that  lasts  from 
one  to  four  days  and  exhibits  no  prodromes. 

Invasion  then  is  abrupt  with  a  slight  chill ;  fever  follows,  the  tempera- 
ture reaching  its  maximum— 103°  to  106°  F.  (39.4°  to  41°  C.)  or  over— 
at  the  end  of  the  first  or  on  the  second  day,  and  is  accompanied  by  head- 
ache and  by  muscular  and  arthritic  pains.  The  patient's  sufferings  are  in- 
tense, the  pains  being  described  as  ''  breaking  " — a  peculiarity  to  which 
the  disease  owes  the  po})uIar  namQ  o{ ''^  break-bone  fever,'*  Fhe  joints 
become  red,  swollen,  and  tender.  The  respirations  and  pulse  are  much 
(piickened;  there  is  anorexia  and  sometimes  sliglit  nausea.  Febrile 
albuminuria  is  rare,  delirium  and  mental  torpor  also ;  but  prostration 
may  become  marked,  and  an  erythematous  eruption  {initial  rash)  com- 
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monly  appears.  DeBrun  ^  noted  carefully  the  symptoms  of  dengue  during 
the  epidemic  at  Beirut  (1892),  and  states  that  the  eruption  is  roseolar, 
morbilliform,  scarlatinous,  or  papular.  He  distinguished  three  groups  of 
cases :  1.  With  high  fever  and  marked  associated  symptoms,  and  with 
eruption ;  2.  Fever  absent,  the  symptoms  mild,  with  eruption ;  3.  The 
eruption  the  only  symptom.  The  eruption  may  appear  early,  but  has 
no  fixed  time,  is  evanescent  in  mild  cases,  and  is  never  constant  in  cha- 
racter. It  is  attended  with  burning  and  itching,  and  DeBrun  noticed 
desquamation  of  a  varying  intensity.  Hemorrkages  from  the  various 
organs  (nose,  gums,  stomach,  bowels,  lungs,  kidneys,  etc.)  may  occur, 
and  reach  even  a  dangerous  extent.  The  lymphatic  gland$  are  often 
swollen ;  the  mucosae  of  the  nose  and  throat  are  hyperemic ;  the  eyes 
are  congested  and  the  face  flushed. 

The  initial  fever  lasts  three  or  four  days,  and  ends  with  a  deep 
remission  accompanied  by  profuse  sweating.  All  the  symptoms  now 
vanish  save  a  slight  soreness  and  stiffness,  but  after  an  interval  of  two 
or  three  days  the  characteristic  symptoms  (including  a  roseolar  erup- 
tion) reappear.  The  second  febrile  paroxysm  is  usually  milder  and  shorter 
than  the  first. 

The  duration  of  the  disease  is  from  seven  to  ten  days,  the  attack 
being  followed  by  a  slow  convalescence,  which  may  be  interrupted  by  a 
relapse.  The  slowness  of  the  recovery  is  due  to  persistence  of  the  pains, 
mental  depression,  and  marked  physical  prostration. 

Complications. — Meningitis  has  been  rarely  noted.  Convulsions 
sometimes  occur  in  children,  and  severe  catarrhal  inflammations  of  cer- 
tain mucosae  (bronchial,  gastric)  may  develop.  Insomnia  is  common. 
Hyperpyrexia  and  pericarditis  occur,  though  exceptionally. 

Diagnosis. — The  diagnosis  of  the  usual  form  of  the  disease  (epi- 
demic) is  an  easy  one  after  observation  of  the  first  few  cases,  but  a  more 
difficult  task  is  the  discrimination  of  sporadic  cases  from  rheumatism. 
The  course  and  degree  of  the  fever,  however,  differ  in  dengue  and  in 
rheumatism,  while  the  eruption  belongs  to  the  former  alone.  Influenza 
may  closely  resemble  dengue.  In  the  former  condition  the  herpes  is 
usually  the  only  eruption  ;  the  joints  are  rarely  involved ;  there  is  neither 
a  remission  nor  a  recurrence  of  the  fever  ;  and  serious  complications  are 
more  frequent.  The  discovery  of  the  bacillus  of  influenza  is  probably 
decisive,  and  the  existence  of  an  epidemic  of  either  condition  strongly 
suggests  the  true  nature  of  the  disease.  Scarlet  fever  has  an  erythema- 
tous eruption,  but  the  fever  is  continuous  and  the  arthritic  symptoms 
are  usually  wanting.  Dengue  prevails  only  in  tropical  and  subtropical 
countries  as  a  rule. 

Yellow  fever  has  often  been  mistaken  for  dengue,  and  the  two  affec- 
tions have  been  known  to  prevail  together,  as  in  the  Galveston  epidemic 
of  1897.  To  establish  a  differential  diagnosis  is  often  most  difficult,  as 
there  are  a  number  of  points  of  similarity — time  of  appearance,  geo- 
graphic distribution,  influence  of  severe  frosts,  and  the  character  of  the 
febrile  paroxysm.  To  show  contrast,  however,  I  have  arranged  the  fol- 
lowing comparison  of  symptoms : 

»  iZer.  rfe  3/W.,  No.  6,  1894. 


THE  PLAQUE,  171 

Denoui.  Yellow  Fever. 

AieetB  all  racen.  Foreigners  more  especially. 

Irregalar  rise  of  fever,  followed  by  re-  The  temperature  rises  regularly.    Dura- 

miseion,  then  a  second  moderate  rise.  tion  or  fever  72  hours. 

Daration  5  to  9  days. 

The  pulse  keeps  pace  with  the  fever.  Pulse  falls  while  the  fever  is  rising. 

Emption  frequent.  Eruption  quite  rare. 

Vomiting  rare.  Vomiting  frequent. 

Trine  never  contains  albumin  (?).  Urine  commonly  albuminous,  often  with 

suppression. 

Jaundice  absent.  Jaundice  present  and  early  appearing. 

Hemorrhages     from      mucous    -outlets,  Hemorrhages  common  and  severe.   Black 

generally  slight,  and  black  vomit  rare.  vomit  an  alarming  symptom. 

PrognosiB  favorable.  Often  fatal. 

Semm-diagnoAis  valueless.  Serum-diagnosis    (Widal-reaction)   pres- 
ent in  66  per  cent,  of  cases. 

Second  attacks  common.  No  second  attacks. 

The  prognosis  is  with  rare  exceptions  favorable,  dangers  arising  only 
in  the  serious  forms,  particularly  those  showing  hemorrhages. 

Treatment. — The  case  presents  a  double  indication  :  (a)  to  harbor 
the  patient *s  strength,  and  (b)  to  meet  certain  leading  symptoms.  The 
first  is  to  be  accomplished  by  enjoining  rest  in  bed,  by  a  generous  though 
carefully  regulated  diet,  and  by  the  timely  use  of  stimulants  and  tonics 
during  convalescence.  Among  the  symptoms  that  demand  treatment 
is  the  fever,  and  when  this  is  high  hydrotherapy  is  indicated.  For  the 
intolerable  pains  morphin  is  to  be  administered  hypodermically.  Chloral- 
amid  and  the  bromids  should  be  tried.     Isolation  should  be  practised. 


THE  PLAGUE. 

(Bubonic  Plague  ;  Bktck  Death,) 

Definition. — A  specific  contagious  disease,  occurring  chiefly  in  unsan- 
itary surroundings  and  characterized  by  high  fever  and  cutaneous  symptoms 
(petechise,  etc.).     Its  course  is  severe  and  rapid,  and  it  occurs  in  epidemics. 

Historic  Snmmary. — An  Oriental  disease,  the  plague,  has  long 
been  endemic  in  certain  portions  of  India.  Most  European  countries  have 
in  the  past  been  visited  by  epidemics  of  the  malady,  and  among  the  most 
famous  was  the  truly  pandemic  prevalence  of  "  black  death  '*  in  Europe 
during  the  fourteenth  century.  Another  virulent  outbreak  occurred  in 
Ijondon  in  1665,  destroying  more  than  70,000  persons.  In  May,  1894,  a 
severe  epidemic  prevailed  in  Canton  and  Hong-Kong,  to  which  cities  it 
had  been  imported  from  Northern  India.  In  September,  1896,  the 
plague  appeared  in  Bombay  and  the  Bombay  Presidency ;  in  November, 
the  disease, ''  which  had  seemed  to  be  abating,  revived,  and  the  mortality 
steadily  rose  "  (Willoughby).  Since  then  the  plague  has  shown  periods 
of  decrease  followed  by  others  of  decided  increase,  and  the  total  plague- 
statistics  for  the  Bombay  Presidency  from  September,  1896,  to  January 
13,  1899,  are  214,197  cases  and  169,240  deaths.  In  the  autumn  of 
1899  2  cases  were  brought  to  the  New  York  harbor,  and  in  March  6, 
1900,  it  appeared  in  the  Chinese  quarters  of  San  Francisco,  where  26 
cai^es  were  ofiicially  reported.  It  has  reached  several  European  ports — 
Oporto,  Hamburg,  Glasgow,  London. 
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Btiology. — Bacteriology. — During  the  epidemic  at  Hong-Kong, 
Kitasato  and  Yersin,  working  independently  (1894),  discovered  the 
special  organism  of  the  plague  (bacillus  pestis  bubonicce).  It  stains 
deeply  at  the  ends,  giving  the  appearance  of  a  pair  of  micrococci,  but 
is  really  a  short  rod-bacillus  with  rounded  ends.  Pure  cultures  are 
readily  made,  and  when  animals  (mice,  rats,  guinea-piss,  rabbits)  are 
inoculated  with  these  the  clinical  characteristics  of  the  disease  are  pro- 
duced. 

Predisposiiig  Oanses. — These  are  embraced  in  the  single  phrase— un- 
hygienic conditions.  It  is  safe  to  assert  that  without  these  fostering  in- 
fluences the  plague  would  not  prevail. 

Inside  the  body  the  bacillus  has  been  found  in  the  lungs  (plague- 
pneumonia)  (where  it  is  often  combined  with  the  pneumococcus  and 
staphylococcus),  in  the  enlarged  glands,  in  the  pus  from  the  buboes,  the 
blood,  and  other  internal  organs.  Outside  the  body,  among  infected 
materials,  are  dust,  plague-infected  flies,  the  excreta,  food,  and  soil. 

Modes  of  Transmission  and  Entrance  into  the  Body. — According  to 
Kitasato,  the  bacillus  enters  either  through  the  digestive  or  respiratory 
tract,  or  the  skin  (e,  g.,  abrasions  of  the  feet).  The  bubonic  pest  is  spread 
by  two  principal  factors — the  rat  and  man  (Simond).  In  most  outbreaks 
of  human  plague  rats  had  the  disease  both  before  and  during  the  epidemic 
(Clemow).  The  rat  is  the  carrier  from  house  to  house,  and  hence  is  more 
important  in  the  transmission  of  the  disease  in  local  epidemics  than  man ; 
but  the  latter  is  the  ordinary  agent  of  transport  for  long  distances.  Flies, 
fleas,  ants,  and  other  insects  may  act  as  carriers  of  the  contagion,  par- 
ticularly from  rat* to  man.  NuttalVs  studies  warrant  the  belief  that 
transmission  of  the  poison  by  stinging-insects  is  extremely  rare.  Certain 
animals  besides  rats  (mice,  dogs,  cats,  rabbits,  pigs,  horses,  etc.)  may 
become  infected  and  die  of  the  pest,  and  both  before  and  after  deatn 
transmit  the  disease  to  healthy  animals.  Yersin  established  contagion 
of  plague  by  keeping  inoculated  rats  and  healthy  mice  in  the  same  place 
(Payne,  in  AUbutt's  St/fttem).  The  disease,  however,  is  more  commonly 
transmitted  by  foci  of  the  infection  (houses,  ships)  and  by  fomites. 

Clinical  ^History. — ^Varieties.— Two  distinct  forms,  either  of  which 
may  prevail  alone,  are  recognized  :  1.  Pestis  minor ^  abortive  or  larval 
plague,  often  appearing  as  a  forerunner  of  severe  epidemics.  It  is 
characterized  by  swelling  of  the  lymphatics,  and  by  slight  general  dis- 
turbance, and  lasts  about  a  fortnight.  It  appears  only  in  the  endemic 
foci  of  the  plague.  2.  Peatis  ytfajor,  or  severe  epidemic  form.  To  rapidly 
fatal  cases  belonging  to  this  variety  the  term  pestis  siderans  or  "fulmi- 
nant** has  been  applied.  Between  the  mild  form  (pestis  minor)  and  the 
epidemic  form  transitional  cases  are  rarely  observed,  and  the  following 
description  has  reference  solely  to  the  latter.  Certain  writers  recognize  a 
third  variety — plat/ue-pntu mania ,  in  which  the  usual  pneumonic  symp- 
toms (chill,  stabbing-pains,  cough,  rusty  expectoration,  and  signs  of  con- 
solidation) appear. 

The  Attack. — The  ////w//'<i//o;i-period  lasts  from  three  to  five  or  rarely 
seven  days,  l^rodromal  niimptimis  are  sometimes  observed,  and  may  last 
from  twelve  to  twenty-four  hours.  They  are  intense  headache,  vertigo, 
pallor,  and  a  gait  suggestive  of  intoxication.  The  physiognomy  is  stupid, 
and  the  patient  may  refuse  or  be  unable  to  answer  questions. 
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LlVlsioiL — This  may  be  abrupt ;  less  commonly  it  is  preceded  by  the 
above  symptoms ;  and  rarely  bilious  vomiting  or  hematemesis  are  the 
tisbering-in  svmptoms.  There  occur  a  prolonged  rigor  or  recurring 
shiverings.  The  temperature  rises  rapidly  to  108*^,  104®,  or  even  to 
106^  F..»  and  the  puhe  becomes  rapid  and  thread-like,  although  variable 
in  force  and  character.  Delirium  or  coma  tends  to  supervene.  Debility 
may  now  be  extreme,  and  the  patient  may  die  in  the  initial  period.  More 
commonly  this  threatened  collapse  is  survived,  and  then  (from  the  second 
to  the  fifth  day)  the  most  characteristic  feature  almost  always  appears — 
buboes  or  inflammation  of  the  lymph-glands.  The  latter  may  enlarge 
gradually  or  rapidly,  and  are  usually  quite  painful,  liesolution  may 
occur,  or  they  may  remain  unchanged,  particularly  in  fatal  cases.     Sup- 

furatian  may  occur,  and  rarely  gangrene,  forming  the  so-called  carbuncle. 
he  latter  may  also  appear  as  gangrenous  patches  over  the  skin  of  the 
trunk  and  legs.  Petechise  and  hemorrhagic  diathesis,  as  shown  by 
bleedings  from  the  lungs,  stomach,  and  intestines,  arise  in  the  worst 
forms.     Plague-pneumonia  is  common  in  certain  epidemics. 

The  duration  in  fatal  cases  is  usually  from  three  to  five  days.  On  the 
other  hand,  cases  that  tend  to  recovery  may  be  prolonged,  on  account  of 
suppuration  of  the  buboes,  to  a  few  weeks  or  even  months. 

IHagnosiS. — The  report  of  the  Austrian  Plague  Commission  divides 
the  disease  into  two  main  varieties,  one  affecting  the  lymphatic  glands — a 
form  easily  recognized — and  the  other  the  lungs.  It  was  found  to  be  very 
difficult  to  '^  differentiate  between  an  existent  pneumonia  and  the  charac- 
teristic plague-pneumonia  in  the  initial  stage.*  A  certain  diagnosis 
rests  upon  bacteriologic  evidence  alone. 

Prognosis  and  Mortality. — The  death-rate  is  exceptionally  high, 
ranging  from  40  per  cent,  (rare)  to  80  or  even  90  per  cent.  Among 
favorable  indications  is  suppuration  of  the  buboes.  On  the  other  hand, 
a  rapid  disappearance  of  a  group  of  swollen  glands  is  a  bad  augury. 
Additional  unfavorable  symptoms  are  plague-pneumonia,  intense  toxic 
features,  purpuric  spots  (*' tokens"),  carbuncles,  and  hemorrhages. 

Treatment. — Prophylaxis. — The  precautions  to  be  taken  by  the  indi- 
vidual  relate  to  the  abandoning  of  all  unsanitary  habits,  the  isolation  of 
the  sick,  and  the  avoidance  of  prolonged  contact  with  infected  patients 
or  dwellings.  It  would  seem  that  doctors  and  even  nui^es  and  attendants 
in  well-ordered  and  properly-ventilated  hospitals  rarely  take  the  plague. 

The  prophylaxis  of  the  public  embraces — (a)  Isolation  of  the  sick 
and  thorough  disinfection  of  the  sick -room,  the  bed  and  bed-linen,  the 
vomitus,  and  the  stools.  Kitasato  advocates  steaming  the  bed  at  212^  F. 
(100®  C.)  for  one  hour,  or  exposure  for  a  few  hours  to  sunlight,  and  the 
burning  of  all  infected  articles.  *'  After  recovery  the  patient  is  to  be 
kept  in  isolation  for  at  least  one  month."  The  infected  houses  are  to  be 
thoroughly  disinfected,  and  a  pure  water-supply  procured,  (b)  Pro- 
tective inoculation  or  treatment  by  ''  vaccination  "  of  healthy  persons 
seems  efficient.  Ilaff  kine  reports  upon  the  epidemic  of  plague  in  Lower 
Damaun  as  follows :  24.6  per  cent,  of  over  6000  persons  who  were  not 
inoculated  died  of  the  disease,  while  but  1.6  per  cent,  of  over  2000 
inoculated  acquired  the  disease.  Immunity  seemed  to  be  directly  m 
proportion  to  the  strength  of  the  vaccine,     llaff  kine  ^  in  a  recent  report 

»  PhUoila,  Med.  Jaum,,  Jan.  28,  1899.  *  iVoc.  Hoy,  6ac.,  vol.  Ixv.,  No  418. 


174  INFECTIOUS  DISEASES. 

states  that  at  Hubli  practically  all  of  50,000  inhabitants  were  rapidly 
inoculated.  The  difference  in  mortality  of  those  inoculated  and  of  those 
uninoculated  averaged  from  80  per  cent,  to  90  per  cent.  The  dose  was 
2.5  c.c.  The  length  of  time  through  which  immunity  lasted  was  not 
well  determined.  Galmette  recommends  Yersin's  anti-plague  serum  for 
prophylactic  purposes  in  preference  to  Haffkine's  vaccine,  since  the  effects 
of  the  latter  are  sometimes  unpleasant. 

Treatment  of  the  Attacks. — The  diet  should  be  liquid,  concentrated, 
and  nourishing,  while  free  stimulation  is  demanded  from  the  onset. 
Medicines  are  used  merely  to  combat  symptoms  as  they  arise.  Delirium 
and  pain  are  to  be  met  by  morphin  or  hyoscin,  and  high  temperature 
by  cold  or  tepid  sponging. 

Local  Treatment. — Cantlie  does  not  believe  in  local  measures  before 
suppuration  occurs,  although  he  has  observed  good  results  to  follow 
injections  of  mercuric  chlorid  and  potassium  lodid. 

Serum-therapy. — Anti-plague  serum  exercises  a  specific  action  (Yer- 
sin).  Of  26  cases  treated,  2  died — a  mortality  of  7.6  per  cent.  A. 
Calmette  also  reports  favorable  results  from  the  use  of  Yersin's  serum 
in  the  epidemic  of  plague  at  Oporto. 


ERYSIPELAS. 

{SL  Anthony's  Fire.) 

Definition. — A  specific,  acute  contagious  disease,  characterized  by 
a  special  inflammation  of  the  skin  and  subcutaneous  tissues,  with  a  ten- 
dency to  spread,  high  fever,  moderate  prostration,  a  disposition  to  mixed 
infection  (suppuration,  gangrene),  and  an  average  duration  of  fourteen 
days.     It  usually  occurs  in  an  endemic,  though  also  in  epidemic  form. 

Pathology. — Erysipelas  is  a  specific  inflammation  involving  the 
skin,  subcutaneous  and  mucous  surfaces,  the  latter,  however,  somewhat 
uncommonly.  When  inflammation  extends  to  the  subcutaneous  con- 
nective tissue  there  follows,  as  a  rule,  suppuration.  The  specific  cocci 
are  found  in  the  superficial  lymph-vessels  and  spaces  of  the  affected 
skin,  being  most  abundant  in  the  ever-advancing  elevated  margin. 
Beyond  the  border  of  the  inflamed  region  they  occupy  chiefly  the  lymph- 
vessels,  where  they  are  finally  overpowered  by  the  phagocytic  leuko- 
cytes. Microscopic  examination  reveals  the  changes  of  simple  inflam- 
mation. Pericarditis  and  endocarditis  affecting  the  bicuspid  and  mitral 
valves  may  be  noted. 

Btiology. — Bacteriology. — The  specific  cause  of  the  disease  is  the 
streptococcus  erysipelatis  of  Fehleisen,  which  is  probably  identical  with 
the  ordinary  pus-producing  streptococcus.  Frankel  and  Kirchner  have 
investigated,  experimentally,  the  streptococcus  erysipelatis^  and  contend 
that  their  results  offer  convincing  proof  of  the  separate  identity  of  the 
streptococcus  pyogenes ;  but  most  observers  hold  that  the  former  cannot 
be  distinguished  from  the  latter.  The  streptococci  of  erysipelas  assume 
the  form  of  a  serpent  or  chain  (chain-fonninsj  coccus  of  Cohn),  and  are 
very  small,  somewhat  variable  in  size,  and  thrive  on  all  kinds  of  culture- 
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media.  Their  favorite  situations  are  the  lymph- vessels  and  the  cutaneous 
connective  tissue,  where  they  are  found  in  colonies  composed  of  myriads 
of  cocci.  They  are  rarely  found  in  the  blood-vessels,  and  in  blood-serum 
they  are  caused  to  disappear  by  the  action  of  the  phagocytes ;  yet  in 
exceptional  cases  intra-uterine  infection  has  occurred.  G.  £.  Pfahler^ 
found  a  diplococcus  in  eight  cases,  and  thinks  it  may  be  the  cause  of 
the  disease.  That  the  streptococcus  erysipelas  is  a  saprophytic  organ- 
ism is  shown  by  the  fact  that  the  identical  cocci  have  been  discovered 
in  inanimate  and  decomposing  animal  and  vegetable  substances. 

Piedispodllg  Canses. — (1)  Season. — In  a  paper  on  "  Seasonal  Influences 
in  Erysipelas,  with  Statistics,"'  I  have  shown,  as  the  result  of  an  analysis 
of  2010  cases  collected  from  different  sources,  that  the  various  seasons  of 
the  year  exercise  a  potent  influence  upon  the  frequency  of  this  affection. 
Thus  month  by  month  the  cases  increase,  in  slightly  varying  ratio,  from 
August  to  April,  the  latter  month  giving  the  greatest  number,  and  then 
there  is  a  rapid  decrease  from  April  to  August,  when  we  find  the  smallest 
number.  Again,  one-half  of  all  the  cases  occur  during  the  months  of 
February,  March,  April,  and  May,  and  15.9  per  cent,  during  the  month 
of  April  alone.  It  was'  found  that  a  low  barometer  and  mean  relative 
humidity  invariably  correspond  with  the  annual  period  in  which  the 
greatest  number  of  cases  occur,  and  that  the  highest  percentage  of  rela- 
tive humidity  corresponds  with  the  months  affording  the  fewest  cases. 

(2)  Age. — From  the  notes  of  1894  cases  I  found  that  in  25.8  per  cent, 
the  age  of  the  patient  was  between  twenty  and  thirty  years.  After  fifty 
years  the  cases  decrease  rapidly,  and  more  than  15  per  cent,  occur  before 
the  age  of  twenty.    The  great  liability  of  newly-born  infants  is  well  known. 

(3)  Sex. — This  factor  was  noted  in  1767  cases,  and  a  marked  prepon- 
derance of  the  male  over  the  female  sex  was  noted  (about  3  to  2). 

(4)  Previous  Attacks. — Of  450  cases,  there  had  been  previous  attacks 
in  39  (8.6  per  cent.),  m  one  instance  four,  and  in  another  seven,  while 
second  and  third  recurrences  were  not  uncommon. 

(5)  Family  predisposition  exercises  a  slight  though  decided  influence. 

(6)  Oertain  Antecedent  Affections. — Dr.  M.  Booth  Miller  examined 
the  history  of  301  cases,  and  found  that  acute  coryza  preceded  the  attack 
in  13  instances.  Slight  lesions  of  the  Schneiderian  mucous  membrane 
may  be  assumed  to  exist  in  such  instances.  Testimony  confirming  the 
well-known  fact  that  certain  chronic  diseases  (chronic  Bright*s,  phthisis, 
organic  heart  disease,  chronic  alcoholism)  augment  a  receptivity  to  the 
complaint  has  also  been  brought  to  light  by  my  researches.  Cheadle 
has  seen  5  fatalities  in  cirrhosis  of  the  liver  from  erysipelas. 

(7)  Slight  Ii^nries,  Abrasions,  etc. — Erysipelas  will  not  develop  on  a 
surface  which  does  not  present  a  break,  but  with  this  present  may  do  so 
though  the  latter  be  so  trivial  as  to  escape  observation.  Slight  abrasions 
and  fissures,  either  in  the  mucous  membrane  of  the  nose  or  in  the  skin  of 
the  face  or  ear,  as  well  as  all  forms  of  slight  injuries,  are  liable  to  furnish 
a  door  of  ingress  to  the  specific  organism.  Yet  in  643  out  of  the 
2010  cases  mentioned  above,  previous  lesions  were  noted  in  but  13. 
Women  who  have  been  recently  delivered  and  persons  subjected  to 
surgical  operations  are  peculiarly  liable,  and  any  deeply-seated  focus  of 

>  PhUaddphia  Medical  Journal,  January  13,  1900. 

'  Proeudingi  of  the  American  Cthiiatolopical  Asi»)ciation,  1893. 
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irritation  (necrotic  bone,  chronic  abscess,  appendicitis)  may  give  rise  to 
repeated  outbursts  of  erysipelas. 

(8)  Antihygienic  Surroimdings. — These  doubtless  predispose  to  the  affec- 
tion, as  has  been  shown  by  the  prevalence  of  erysipelas  in  hospitals  and 
institutions  in  which  the  sanitary  arrangements  were  markedly  faulty. 

Modes  of  Conveyance  of  the  Contagion. — The  latter  may  be  air-bome. 
It  has  been  collected  from  the  air  of  rooms  and  wards  occupied  by  ery- 
sipelas patients ;  but  to  what  distance  and  precisely  under  what  circum- 
stances it  can  be  conveyed  is  imperfectly  known.  It  may  also  be  trans- 
ferred for  a  longer  or  shorter  distance  by  fomites,  by  instruments,  unclean 
hands,  etc.,  the  infection  being  a  result  either  of  contagion  or  inoculation. 
It  is  possible  that  intravascular  infection  may  occur,  the  organism 
gaining  an  entrance  through  the  lungs  or  digestive  tract. 

Clinical  History. — I  shall  discuss  only  the  so-called  idiopathic 
erysipelas,  the  traumatic  variety  falling  within  the  domain  of  surgical 
treatises. 

Incubation. — This  is  somewhat  varied,  though  it  ranges  usually  from 
seven  to  fourteen  days.  The  prodromal  symptoms  are,  for  the  most  part, 
general  in  cliaracter,  consisting  in  headache,  restlessness,  cough  and  sore 
throat,  anorexia,  and  slight  or  moderate  pyrexia.  These  endure  for  a 
very  variable  period — from  a  few  hours  to  several  days. 

Invasion  Stage. — The  symptoms  are  (1)  local  and  (2)  general. 

(1)  At  first  the  affected  part  feels  hot,  tense,  painful,  and  is  tender  to 
the  touch.  Very  soon  a  small  circumscribed  area  becomes  red,  swollen, 
firm,  and  shining,  and  simultaneously  the  subjective  symptoms  (pain, 
heat,  etc.)  become  aggravated.  The  point  of  election  is  usually  on  the 
nose,  but  it  may  be  on  the  ear,  the  face,  or  elsewhere  about  the  head, 
and  thence  the  inflamed,  swollen  zone  spreads,  chiefly  in  the  direction 
of  one  or  the  other  side  of  the  head.  Separating  the  diseased  from  the 
unaffected  skin  there  is  a  sharp  line  of  demarcation — an  elevated  brawny 
ridge;  this  ridge  presents  a  ''zigzag  irregularity  of  outline,  like  the 
burned  edges  of  a  sheet  of  paper"  (Warren).  While  the  inflammation 
is  advancing  there  may  be  noted,  beyond  the  border  of  the  latter,  little 
red  streaks  and  spots  that  grow  in  area  till  at  last  they  become  con- 
fluent. The  degree  of  redness  increases  in  intensity  as  the  case  advances, 
but  any  natural  prominence  or  fold  in  the  integument  may  prevent 
further  extension  of  the  inflammation  {e.  g.,  naso-labial  folds,  border  of 
the  hairy  scalp).  In  cases  of  average  severity  the  face  is  much  swollen, 
the  eyes  closed  on  account  of  tumefaction  of  the  eyelids,  the  ears  greatly 
enlarged  (far  better  marked  on  one  side  than  the  other,  as  a  rule),  the 
scalp  swollen  and  tender,  and  the  facial  lineaments  often  changed  beyond 
recognition.  In  a  minority  of  the  cases  the  inflammatory  process  extends 
from  the  head  to  the  arms,  to  the  trunk,  and  even  to  the  lower  extremi- 
ties (erysipelas  migrans),  and  in  such  instances  the  face  may  be  healed 
while  the  disease  is  yet  extending  over  other  portions  of  the  body. 
When  the  disease  is  arrested  the  peripheral  ridge  ceases  to  extend  and 
grows  pale ;  the  inflammation  then  subsides. 

The  epidermal  layer  may  become  elevated  over  circumscribed  areas, 
giving  rise  to  larger  or  smaller  vesicles  or  bullae  {erysipelas  vesiculosum). 
Suppuration  may  attack  these  large  vesicles,  whereupon  they  fill  with 
pus  (erysipelas  pustulosum).     From  intense  infiltration  the  part  or  parts 
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ijF  becam  e  ga  d  gr  e  o  o  u  s — e  nfs  ip  e  la%  gang  rm  nomm,   E  n  1  arge  luent  ofthe 
ebral  lympb -glands  is  comiuoiL     Desquamation  follows    erysipelas, 
"kod  the  complexion  is  more  delicate  tiiaii   before  the  attack, 

(2)  Qenerskl  Symptoms, — With  the  muet  of  the  attack  the  patient  is 
Bi^ed  with  repeated  fits  of  chilliness  ;  les.s  commonly^  a  severe  rigor 
cars.     Immediately,  and  more  rapidly  than  before,  the  teniperature 
to  a  height  of  104°  or  V^b""  F.  (40°-40.5'=  C.)  on  the  evening  of 
he  first  day.     As  a  rule,  the  temperature  readies  it^  maxiumm  (105"^  to 
lUT*"  F. — 40.5°  to  41,6"=  C.)  on  the  third  evening.     Marked  nocturnal 
iiisioiid  of  temperature  (2°  to  5*^  F.^l.l'^  to  'i.T*^  (I)  are  the  rule, 
knt  the  evening  temperature  may  in  raro  instances  be  to  an  ef[ual  degiee 
lower  than  the  tnoniing.     At  the  enrl  of  a  wec^k  the  temperature  declines 
Rapidly  to  normal,  and  usually  within  twenty-four  or  thirty-8ix  huirs; 
netitnes,  however,  the  course  of  the  fever  is  prolonged  and  deferves- 
may  be  less  critical     In  erysipelas  migrans  a  long  and  decidedly 
alar  temperature-curve  is  presented,  and  the  same  remark  applies 
when  complications  are  present.     The  puhf  is  frequent,  of  good  volume, 
I  and  soft.      I  have  been  able  to  confirm  the  observations  of  Da   Costa, 
StriimpelK  and  others  that  the  cataneoun  inflammation  in  erysipelas  (par- 
ticularly erysipelas  migrans)  may  advance  to  a  slight  extent  even  after 
lie  temperature  has  returned  to  the  normal  grade. 

Tbe  tongue  is  furred,  the  anorexia  intensifieiL  and  nausea  and  vomit- 
ing (due  to  sepsis?)  occur.  The  botvtls  are  usually  con8ti|iated,  though 
have  observed  a  few  instances  in  which  marked  diarrhea  rleveloped  at 
late  stage  of  the  attack.  The  inflammation  may  extend  to  the  mucous 
membrane  of  the  throat  and  larynx,  causing  swelling  and  edema  of  the 
parts.  It  may  also  involve  the  serous  memiiranes,  though  rarely.  The 
nervouM  t^mptoms  may  or  may  not  be  conspicuous ;  but  there  are  apt  to 
be  intense  headache  anfl  restlessness,  with  some  mental  aberration  at 
.Digkt*  Actual  nocturnal  delirium  appears  in  the  severer  forms,  and  in 
rysipelas  occurring  in  drunkards  delirium  tremens  may  suddenly  develop, 
The  uri7ie  presents  the  usual  febrile  characters.  Commonly  it  eontains  a 
little  albumin,  and  rarely  acute  nephritis  occurs  as  a  complication.  A 
polymorphonuclear  leukocytosis,  paniliel  with  the  severity  of  the  infec- 
tion, occurs  in  erysipelas.  The  blood  must  come  from  the  warmed  finger, 
however  (Chantemesse  and  Ray*). 

There  is  a  direct  correspondence  between  the  intensity  of  the  local 
and  constitutional  disturbances  in  this  disease.  Often  in  severe  forms 
(each  as  are  apt  to  arise  in  oM,  much  enfeebled,  or  intemperate  persons) 
of  fiictal  erysipelas  the  fyphmd  (adynamic)  ^i^nUition  is  develope*!. 
Complications  ana  Varieties.— An  analysis  of  1*174  cases  of 
sipelas  with  particular  reference  to  complications  gave  an  interesting 
tries  of  results,  and  one  at  variance  with  the  notions  of  most  authors. 
ne  are  given  here  in  the  order  of  frefjuency  of  occurrence:  Abscess, 
106;  rheumatism,  20;  delirium  tremens,  lii ;  lobar  pneumonia,  active 
delirium,  phlebitis,  pleurisy,  each  7;  acute  nephritis,  *3 ;  synovitis  and 
tljsrrhea,  each  5;  tonsillitis,  3;  catarrhal  pneumonia,  otitis  media,  phar- 
jngitis,  edema  of  the  larynx,  acute  bronchitis,  each  2.* 

»  Pr&u>tmid.  July  I,  1899;  Spuwien^  Year- B'tok  for  1901. 

"  **Tbe  CompUciUing  (Conditions,   Aswociatefi  DisesMi,  and  Mortality-rate  in  Ery- 
«peU((,*'  by  tbe  Anllior;   The  [fii.  MtfL  M*tff.  for  f  H-i.,  1893, 
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The  fact  that  acute  articular  rheumatism  is  a  relatively  frequent  com- 
plication of  erysipelas  is  worthy  of  special  notice,  for  the  reason  that  the 
attention  of  the  profession  has  not  hitherto  been  called  to  it  The  symp- 
toms of  rheumatism  usually  come  on  several  days  after  the  onset  of  ery- 
sipelas. In  a  few  instances  pneumonia  appeared  early»  being  tlue  most 
probably  to  special  localizations  of  tlie  specific  streptococcus.  To  sucF 
cases  the  term  *' pneiimo-eryaipelas  "  may  be  appropriately  applied.  The 
cases — 2  in  number — in  which  acute  nephritis  developed  during  the  first 
few  days  of  the  attack  should  in  like  manner  be  termed  **  nephro-erysipe- 
las/'     Meningitis  was  present  in  a  single  instance  only. 

Apart  from  the  varieties  referred  to  above,  three  other  forms — ^namely, 
phlegmonom  or  cellulo-cutaueoua,  and  relapfiing  erysipelas  and  erynpelafi 
iieovatortim — should  he  mentionej.  The  first  exhibits  an  inflammation 
of  the  suhcutaneou.s  connective  tissue,  which  tends  to  tiuppurate.  Re- 
lapsing erysipelas  constitutes  the  chronic  fonu  of  the  disease,  recurring 
at  longer  or  shorter  intervals,  and  usually  in  the  same  locality.  It  is 
commonly  due  to  some  deep*seated  focus  of  suppuration.  Erysipelas 
neonatorum  is  the  result  of  infection  of  the  stump  of  the  umbilical  cord. 
From  the  navel  the  inflammntion  spreads  to  the  thighs  and  genitald. 
There  is  fever,  followed  in  a  few  days  by  fatal  collapse,  as  a  rule. 

Sequelae. — The  hair  often  falls,  but  it  is  usually  replaced  by  a  frash 
crop.  Abscesses  in  various  parts  of  the  body,  particularly  the  eyeliils, 
are  of  common  occurrence  {vide  Complications),  and  chronic  otitis  media 
and  chronic  nephritis  may  date  from  an  attack  of  erysipelas.  Per  eontr 
erysipelas  is  reputed  to  be  curative  of  certain  affections  (eczema,  lupui 
carcinoma,  sarcoma,  rheumatism). 

Out  of  476  cases  collected  by  me  relapses  occurred  in  ."4  (11.3  per 
cent.),  and  in  1  of  tbese  instances  ft  relapses  occurred;  in  2  others,  4*. 

The  diagnosis  is  made  with  ease  after  the  eruption  has  fiiUy  devel- 
oped, and  its  appearance,  seat,  and  behavior,  particularly  the  manner 
of  extension  of  the  brawny,  ridge-like  edge  (hest  marked  on  the  forehead), 
are  the  features  that  distinguish  it  from  every  other  disease. 

Erythema  produces  superficial  redness,  but  is  not  attended  with  heal^ 
swelling,  or  fever.  Urticaria  assumes  the  form  of  pale-red  circular  whealsj^ 
which  cause  marked  itching  and  appear  in  successive  crops,  often  disaj>- 
pearing  in  the  course  of  a  few  hours.  A^eute  eezema  of  the  face,  when 
intense,  may  somewhat  resemble  erysipehts ;  but  it  lacks  the  peculiar  bor- 
der and  mode  of  progression  so  characteristic  of  the  latter  disease.  Again, 
eczema  produces  particularly  troublesome  itching,  antl  the  swelling  is  less 
than  in  erysipelas.  Ohronie  eri/theinatmis  eczema  is  met  with  later  in  life, 
is  without  fever,  without  any  considerable  swelling  or  pain,  and  excites 
intense  itching.  Eezema  nodosum  is  characterized  by  its  nodosities  in 
the  vicinity  of  joints. 

Cotirse  and  Duration. — In  my  own  experience,  based  upon  1880 
cases,^  the  average  duration  (including  the  prodromal  stage  and  period 
of  convalescence)  in  persons  under  forty  years  of  age  is  fourteen  days. 
The  course  of  the  disease  is  much  lengtliened  by  complications,  the  pre- 
existence  of  chronic  affections,  and  by  age  (after  the  fiftieth  year). 

'  Jonmnt  of  tfif  Amerietm  Mftficnl  AMitfdttwri,  July  22»  1K93. 
*  "  Point-*  in  the  EtinlcvRy  ami  riinicsl   libtory  of  Erygipelu,"  by  the  Author: 
Jwmiitl  of  ty  Am,  Med,  Amx.,  Jtily  22,  1893. 
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The  prognosis  is  favorable,  and  it  is  rare  for  erysipelas  to  assume  a 
maligDant  type.  Perhaps  the  chief  dangers  lie  in  certain  complications, 
especially  extensive  suppuration,  pneumonia,  acute  nephritis,  delirium 
tremens,  etc.  Acute  articular  rheumatism  is  comparatively  harmless; 
but  previous  debility^  especially  if  dependent  upon  chronic  diseases,  as 
syphilis,  chronic  rheumatism,  gout,  tuberculosis,  organic  disease  of  the 
heart,  and  the  like,  increases  the  percentage  of  deaths  considerably. 
Again,  age  has  a  positive  influence  upon  the  mortality,  which  it  augments 
moderately  after  the  forty-fifth  year,  and  most  decidedly  after  the  sixtieth 
year.  Of  2663  deaths  aue  to  erysipelas  (United  States  Census  Report), 
the  death-rate  per  100,000  inhabitants  was  as  follows :  under  5  years, 
31.34 ;  5  to  15  years,  0.81 ;  15  to  45  years,  2.80 ;  45  to  65  years,  8.88 ; 
65  and  over,  38.55  (Wm.  L.  Rodman).  When  death  occurs  it  is  due  to 
exhaustion. 

The  nwrtality'rate  is  low,  as  shown  by  the  results  of  my  own  collective 
investigations  into  the  subject.*  I  found  the  general  average  death-rate 
to  be  5.6  per  cent.,  while  in  cases  from  private  practice  it  was  4  per  cent. 
In  persons  over  seventy  years  it  was  46  per  cent.  The  traumatic  cases 
gave  a  mortality  of  14.5  per  cent. 

Treatment. — The  treatment  of  erysipelas  falls  naturally  into  four 
subdivisions:  (1)  Dietetic;  (2)  Cotistitutional ;  (8)  Local;  (4)  Prophy- 
lactic, 

(1)  Dietetic. — Proper  attention  to  the  diet  is  of  the  first  importance.  It 
must  be  generous  and  composed  of  highly  nutritious  articles,  and  if  the 
temperature  be  high,  only  liquid  forms  of  nourishment  should  be  admin- 
istered in  definite  quantities  and  at  stated,  brief  intervals.  Rectal 
alimentation  should  be  resorted  to  if  the  stomach  rejects  a  suitable  diet- 
wry,  and  I  feel  confident  of  the  fact  that  liberal  feeding  is  of  greater 
service  to  the  patient  than  any  of  the  recognized  forms  of  medicinal 
treatment.  Lack  of  attention  to  the  patient's  diet  during  the  primary 
attack  tends  to  increase  the  frequency  of  relapse.  In  persons  over  fifty 
years  of  age,  and  in  those  in  whom  the  vital  processes  have  been  lowered 
on  account  of  previous  chronic  diseases,  correct  alimentation  is  of  para- 
mount importance,  often  abridging  the  otherwise  much  protracted  course 
of  the  affection. 

(2)  Oonatitational  Treatment. — When,  despite  an  appropriate  diet,  the 
pulse  becomes  very  rapid  and  feeble,  the  heart's  first  sound  indistinct,  and 
the  tongue  dry  or  brown,  indications  for  the  use  of  stimulants  are  present 
and  must  be  heeded.  Alcohol  may  be  given  with  a  comparatively  free 
hand,  12  to  16  ounces  (360.0-480.0)  of  whiskey  daily  in  divided  por- 
tions. Strychnin  gives  prompt  results,  and  may  be  used  in  association 
with  alcohol.  In  marked  gastric  irritability  champagne  is  to  be  pre- 
ferred. 

The  tincture  of  the  chlorid  of  iron  was  first  extensively  used  in  this 
disease  by  English  authorities,  and  was  formerly  regarded  by  most  clin- 
iciaT>8  as  a  truly  specific  remedy.  In  74  cases  of  erysipelas  which  were 
treate<l  by  this  remedy  alone,  the  average  quantity  being  1  dram  (4.0)  daily 
in  divided  doses,  in  the  Pennsylvania  Hospital  by  Drs.  Lewis,  DaCosta, 
Longstreth,  Meigs,  and  others,  the  death-rate  was  4  per  cent.^  Other 
preparations  of  iron,  however,  are  equally  eflScacious.     Quinin  is  a  valu- 

>  "The  Treatment  of  Erysii^las,"  by  the  AVriter :  Therapeutic  QazetU,  July  16,  1894. 
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ablo  remedy  in  erysipelas,  and  during  the  past  twelve  years  I  have  em- 
ployed it  in  not  less  than  30  cases,  confining  its  use  to  instances  in  which 
the  temperature  touched  103^  F.  (39.4^  C),  and,  with  a  single  exception, 
in  uncomplicated  cases  (22  in  number)  the  nocturnal  remissions  were  de- 
cidedly greater.  In  every  instance  iron  in  some  form  was  administered 
simultaneously.  J.  M.  DaCosta  first  used  pilocarpin  in  erysipelas  at  the 
Pennsylvania  Hospital.  His  experience  showed  that  when  given  hypo- 
dermically  (gr.  ^0.010)  in  the  very  early  stage,  and  repeat^  three  or 
four  times  at  intervals  of  two  or  three  hours,  it  often  aborted  the  attack. 
If  we  except  this  use  of  the  drug,  it  is  only  in  cases  attended  with  high 
temperature  with  slight  morning  falls  that  pilocarpin  should  be  employed; 
and  the  condition  of  the  pulse  and  heart  can  be  relied  upon  as  a  guide  to 
its  administration. 

Numerous  antiseptic  remedies  have  been  recommended. 

Antistreptococcic  Serum, — Andr6,  Robinson,  Cox,  and  others  have 
reported  instances  of  its  successful  use.  The  serum  is  injected  subcutane- 
ously ;  its  influence  endures  over  several  days,  but  it  is  important  that  the 
injections  are  repeated  at  forty-eight  hour  intervals.  Marmorek's  serum 
(care  being  taken  that  it  is  not  too  old)  is  to  be  preferred,  and  it  is  prob- 
able that  it  has  immunizing  power  as  well  as  a  specific  action  as  a  prophy- 
lactic and  curative  agent. 

Certain  symptoms  demand  internal  medication.  When  the  fever,  as 
sometimes  happens,  is  alarmingly  high,  its  reduction  must  be  accom- 
plished, and  the  best  method  is  by  means  of  cold  spongings  combined 
with  the  ice-cap,  or  cold  or  gradually  cooled  baths.  Guaiacol  applied 
externally  has  recently  been  employed  for  the  purpose  of  reducing  the 
temperature,  and  found  highly  efiicacious. 

For  marked  nervous  phenomena^  such  as  pain,  sleeplessness,  and  active 
delirium,  hyoscin  hydrobromate  (gr.  j^^ — 0.0006)  has  been  tried  hypo- 
dermically  in  numerous  oases  at  the  Medico-Chirurgical,  Pennsylvania, 
and  Philadelphia  hospitals,  and  has  given  promise  of  being  a  valuable 
remedy.  It  should  not  be  employed  when  the  heart-power  is  deficient, 
and  to  fulfil  the  same  indications  we  may  utilize  the  following:  Sodium 
bromid,  gr.  v  (0.324)  every  two  hours,  or  gr.  xx-xxx  (1.296-1.944)  at 
night ;  morphin,  gr.  \  (0.008),  and  chloral,  gr.  x  (0.648),  in  combina- 
nation  every  half  hour  for  three  doses ;  potassium  bromid,  gr.  x  (0.648), 
and  tincture  of  cannabis  indica  TTlx  (0  666),  in  combination;  atropin, 
gr.^  (0.0008),  and  morphin,  gr.  \  (0.0108),  hypodermically. 

The  treatment  of  the  various  vompUcations  must  be  conducted  in 
accordance  with  general  principles  applicable  to  each. 

3.  Local  measures  have  always  held  a  prominent  place  in  the  treat- 
ment of  erysipelas.  The  list  of  agents  that  have  been  used  topically  is 
long.  In  my  paper  previously  cited  it  is  stated  that  in  the  three  series 
(247)  that  were  treated  at  the  Pennsylvania  Hospital,  together  with  a 
few  collected  from  other  sources,  no  less  than  fifty  different  remedies 
and  preparations  had  been  employed  locally.  Among  those  most  fre- 
quently used  were  elm  (37  cases);  lead  water  and  laudanum  (20  cases); 
carbolic  acid  (1  to  40),  injected  suboutaneously  (18  cases):  zinc  oxid 
(14  cases);  raercurio-ohlorid  solution  (14  cases);  ichthyol  ointmentwith 
lanolin  (8  cases),  etc.  Many  of  these  preparations  were  prescribed  for 
their  effect  in  excluding  the  air — a  leading  indication.  This  I  am  in  the 
habit  of  meeting  by  the  use  of  carbolized  vaselin  or  cool  carbolized  oil. 
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A  knowledge  of  the  microbic  nature  of  tTVsipelas  Las  led  to  the  local 
ippiication  of  numerous  antiseptic  remedies,  and  it  is  along  this  line 
thil tke  ^eatest  advances  in  the  treatment  of  the  disease  are  to  be  ex- 
Afention  has  been  raade  of  the  metbod  of  injeeting  carbolic 
Here  the  aim  is  to  check  the  spread  of  the  inflammatory  process 
oserting  the  needle  at  numerous  points  just  beyond  the  inflamed 
bonier.  The  method  (introduced  by  Heuter)  has  been  much  pructi^ed 
Henry  at  the  Philadelphia  Hospital,  and  more  recently  by  O^ler  at 
John*  Hopkins  Hospital,  and  is  especially  applicuble  in  erysipelas 
ffii^mii!*.  In  the  statistics  before  given  a  solution  of  mercuric  chlo- 
ndl  :  4U00)  was  used  locally  in  14  instances,  to  ivhicli  I  can  add  the 
r>e5uli?  of  VI  others  at  the  Medico-Chirurgical  Hospital  and  in  private 
pDctice.  In  a  few  cases  it  was  injected  beneath  the  skin*  as  in  the 
ai*€  of  the  carbolic  acid.  More  recently  it  has  been  recommended  to 
?cirify  tlie  affected  part  and  follow  with  the  application  of  a  solution  of 
mrrninc  chlorid.  In  view  of  the  fact  that  the  streptococcus  is  f  lund 
ebicily  in  the  more  superficial  cbannels  of  the  corium.  it  follows  that  it 
naj  be  attacked  directly  by  tiie  inercuric-chlorid  solution  when  the 
litter  13  used  after  scarification  ;  and  this  method  of  treatment  is  at  once 
most  promising  and  rational.  In  B  instances  (3  of  which  have  been 
preTioasiy  reported)  it  was  attended  with  brilliant  results. 

(i|  Prophylaxis  embraces  isolation  and  care  of  the  skin  of  the  whole 

Wy,    Bathing   with  a  boric*acid  wash  {Z  f>er  cent.)*  at  intervals  of 

several  liour*,  so  as  to  disinfect  the  desquamating  epidermis,  removes  a 

ittrceof  danger.     It  is  probable  also   that  relapses  are  sometimes  due 

autmnft'ction.     Fre*|Uent  change  of  the  body-linen  is  to  be  advised 

*1  encouraged,  and  removal  to  another  room  during  convalescence  may 

tewi«e  prevent  a  relapse. 


DIPHTHERIA. 

{Dipktheriliit :   Auffhnt  }ftilignti ;    Croup.) 

Definition. — An  acute,  contagious  disease  caused  by  the  Klebs- 
wilfltT  bacillus,  and  characterized,  anatomically,  by  a  croupous-dipb- 
'Jeritic  faucitis,  less  commonly  rhinitis  and  laryngitis.  Clinically,  it  ia 
^«w»cterized  by  irregular  fever,  prostration,  and  albuminuria;  also  by 
'"^  secondary  development  of  toxemia,  and  often  cardiac  failure.  It  is 
J^^monly  followed  by  peculiar  paralyses.  In  large  municipalities  it 
nehnTes  eodemically,  and  from  time  to  time  epidemically. 
Pieudo-di//fitheri(i. — There  are  forms  of  inflammation  occurring  most 
Iftently  in  the  pharynx  and  adjacent  air-passages  (and  also  in  many 
'^f  [jarts  of  the  body)  that  ai-e  attended  with  the  forniation  of  a 
jpfi^a^lo-iuemlirane,  and  are  not  caused  by  the  Klobs-Loftler  bacillus, 
iliese  cases  have  been  studied  exhaustively  by  Prudden  and  others,  who 
^*veu.**ually  foun<l  the  strej>tococcu8  to  be  the  specific  cause  of  infection. 
*^^^  latten  however,  has  been  found  occasionally  in  the  pburynx  of 
flealtJiy  children  and  in  the  inflamed  mucous  surfaces  met  with  in  ery- 
Itt  ond  measles.  "  Pseudo-diphtheria,"  so  called,  is  very  common 
tCttfiatina. 
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Pathology. — The  true  diphtheritic  inflammation  has  for  its  chief 
pathologic  peculiarity  the  production  of  a  fibrinous  exudate.  When 
the  inflammation  is  superficial  and  of  a  mild  grade,  a  croupous  mem- 
brane is  produced  which  can  be  easily  removed  from  the  mucosa, 
which  it  covers.  Its  formation  is  accompanied  by  a  necrotic  process 
that  does  not  extend  below,  but  practically  replaces  the  epithelial 
layer  of  the  mucous  membrane.  In  the  severer  types  of  the  affection, 
however,  the  fibrinous  membrane  infiltrates  all  the  layers  of  the  mucosa, 
which  undergoes  necrosis  more  or  less  nearly  complete.  In  the  severest 
forms  the  submucous  layer  may  also  become  necrotic.  It  is  to  be  borne 
in  mind  that  the  production  of  the  fibrinous  exudate  in  croup  or  diph- 
theria is  always  preceded  by  coagulation-necrosis  of  the  epithelium. 
The  mucous  membrane  surrounding  the  exudate  is-hyperemic,  more  or 
less  edematous,  and  the  seat  of  muco-purulent  secretions. 

The  Pseudo-membrane. — Its  composition  comprises  fibrin,  pus,  disin- 
tegrated leukocytes,  flakes  of  necrosed  epithelium,  bacilli,  and  some- 
times red  blood-corpuscles.  The  fibrin  has  two  main  sources:  (a) 
"The  fibrinogen  of  the  inflammatory  matter,"  which  transudes  through 
the  capillary  walls ;  and  (b)  Disintegrated,  migratory  leukocytes,  which 
form  branching  fibrillae.  Weigert  holds  that  the  inflammatory  exuda- 
tion is  coagulated  by  a  ferment  derived  from  the  disintegrated  leuko- 
cytes. 

The  Klebs-Lofiler  bacilli  are  found,  chiefly  and  in  varying  relative 
numbers,  in  the  meshes  of  the  fibrillse,  but  also  in  the  granular  fibrin 
and  on  the  adjacent  mucous  membrane.  Frequently  other  micro-organ- 
isms are  associated  (streptococci,  staphylococci,  etc.).  The  membrane 
presents  a  grayish- white  color,  and,  if  croupous  in  character,  can,  as  before 
mentioned,  easily  be  removed.  When  the  mucosa  is  deeply  involved  the 
membrane  is  thicker,  firmer,  and  more  adherent,  so  that  its  removal 
entire  cannot  be  effected  without  great  diflSculty,  and  without,  as  a  rule, 
injury  to  the  surface,  as  shown  by  bleeding,  etc.  The  character  of  the 
pseudo-membrane  is  aff*ected  by  the  nature  of  the  underlying  structure ; 
thus  in  the  pharynx  it  is  firmer  and  less  easily  separable  than  in  the 
larynx  and  trachea,  where  a  distinct  basement  membrane  is  found 
(Flexner).  As  the  membrane  becomes  older  its  color  is  apt  to  grow 
darker,  becoming  yellow  or  even  dark  brown.  It  sometimes  becomes 
gangrenous,  and  softens  or  disintegrates,  with  the  production  of  a  very 
offensive  brownish,  semi-liquid  excretion.  The  advancing  edge  of  the 
false  membrane  is  usually  thin.  On  the  other  hand,  when  the  process 
has  become  arrested  the  eilge  is  apt  to  look  raised  or  wrinkled,  and 
later  it  may  be  distinctly  curled  up. 

The  membrane  may  extend  downward  into  the  ramifications  of  the 
bronehi.  In  such  cases  there  is  apt  to  be  a  lobular  pneumonia,  and  this 
latter  eondition  may  occur  without  extension  of  the  membrane. 
Occasionally  there  is  a  lobar  pneumonia.  A  generalized  bronchitis  ex- 
tendin*:  to  the  smaller  bronchi  is  common  from  the  irritation  of  aspi- 
ratevl  substances.  In  rare  cases  the  membrane  has  spread  into  the 
esophagus  and  oven   into  the  stomach. 

After  separation  of  a  croupous  membrane  repair  consists  merely  in  a 
restoration  of  the  epithelial  layer — a  process  which  is  initiated  by  the 
fragments  of  epithelium  that   remain  along  the  edges  of  the  diseased 
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urea,  and  proceeds  centrally.  On  the  other  hand,  in  true  diphtheria, 
with  necrosis  more  or  less  nearly  complete  of  the  mucosa  and  even  the 
submucosa,  sloughing  occurs,  and  the  missing  structures  are  replaced  by 
cicatricial  tissues. 

The  Heart. — The  muscular  structure  and  the  nervous  mechanism 
suffer  most.  The  histologic  changes  may  be  of  the  parenchymatous  va- 
riety, but  only  in  mild  instances ;  whereas  in  severer  cases  fatty  degen- 
eration is  conspicuous.  In  still  other  cases  the  chief  pathologic  charac- 
teristic is  an  interstitial  myocarditis,  and  rarely  the  lesions  of  peri- 
carditis and  endocarditis  have  been  noted.  The  heart  is  by  no  means 
always  involved. 

The  spleen  is  commonly  enlarged,  though  not  to  an  excessive  degree. 
The  Uood  is  dark,  its  coagulability  is  greatly  diminished,  and  Canon  and 
Frosch  have  in  a  few  cases  found  the  bacilli  in  the  blood  of  those  dying 
of  diphtheria.  The  red  corpuscles  are  somewhat  decreased  in  number 
daring  the  course  of  the  disease,  while  the  white  corpuscles  are  increased. 
Bouchut  and  Dulinsay  consider  the  grade  of  leukocytosis  of  prognostic 
value,  and  claim  that  it  varies  directly  with  the  severity.  Grawitz  has 
determined  in  numerous  cases  a  higher  specific  gravity  of  the  blood 
during  diphtheria.  The  lymphatic  glands  of  the  neck  become  swollen  as 
a  rule,  and  are  often  greatly  enlarged,  but  they  show  little  tendency  to 
suppurate.  In  pronouncedly  septic  cases  in  which  a  mixed  infection  is 
found  by  culture  a  good  deal  of  tumefaction  of  the  neck  occurs,  this 
sometimes  even  obliterating  the  normal  contour  from  jaw  to  clavicle. 

The  Kidneys. — The  kidneys  show  degenerative  changes,  the  usual 
kidney-lesion  being  a  hyperemic  swelling  with  edema  of  the  interstitial 
tissues,  and  often  hemorrhagic  spots  in  the  cortex.  Sometimes  there  is 
a  marked  glomerulo-nephritis,  and  more  rarely  a  diffuse  granular  degen- 
eration of  the  epithelium.  Minute  areas  of  necrosis  have  been  observed 
in  the  internal  organs,  in  which  fibrin  has  been  found  deposited  (Oertel). 
Welch  and  Flexner  have  produced,  by  artificial  inoculation  upon  guinea- 
pigs,  kittens,  and  rabbits,  foci  of  cell-death  in  the  lymph-glands  through- 
out the  body,  in  the  spleen,  liver,  lungs,  heart,  and  intestinal  mucosa. 
When  the  dose  is  small  and  the  animal  lives  several  weeks,  the  paralysis 
which  belongs  to  the  disease  may  develop. 

The  nerves,  in  cases  of  paralysis,  have  shown  parenchymatous  and 
interstitial  inflammatory  lesions.  In  paralysis  of  throat-muscles  (i.  e. 
those  near  the  locality  of  the  pseudo-membranous  inflammation)  the 
latter  show  also  round-cell  infiltration  and  fatty  degeneration  of  the 
fibers. 

Btiology. — True  diphtheria  is  caused  by  the  Klebs-Lbffler  bacillus, 
and  all  cases  of  supposed  diphtheria  in  which  the  bacillus  is  absent  are 
to  be  regarded  as  non-diphtheritic.  The  etiologic  is,  therefore,  quite 
different  from  the  pathologic  significance  of  this  term.  Recent  researches 
have  removed  all  doubt  as  to  the  specific  nature  of  the  Klebs-Loffler 
bacillus. 

Bacteriology. — The  bacillus  diphtheriBe  nearly  equals  in  length  that 
of  the  bacillus  tuberculosis,  and  is  twice  the  diameter  of  the  latter.  It 
has  rounded  extremities,  which  are  also  frequently  bulbous,  giving  it  the 
appearance  of  a  dumb-bell.  At  times  one  end  only  is  clubbed,  or, 
more  rarely,  one  or  both  ends  appear  pointed.   The  bacilli  are  immobile, 
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do  not  form  spores,  and  stain  readily,  the  best  agent  beiog  alkatifl 
Tnetliyl-blue.  Their  manner  of  taking  the  stain  is  important, 
bacilli  show  alternating  segments  of  darker  and  lighter  stained  are 
and  often  minute  dotg  showing  a  most  intense  and  deep  staining.  Th« 
grow  on  most  culture-media,  but  for  clinical  purposes  Loffler's  bio 
serum  is  important  (3  parts  blood-serum  and  1  part  neiitnil  or  slight^ 
alkaline  nutritive  bouillon,  containing  1  per  cent,  of  glucose),  Inc 
lated  on  this,  they  outgrow  all  other  organisms  that  may  be  present »  an 
within  eight  hours  or  less  show  numerons  spots,  one-half  to  one  millimet 
in  diameter,  which  have  a  dull  surface  and  a  dense  white  or  some w I 
I  yellowish  color.  There  are  usually  present  also  smaller  points  which 
have  different  appearances  and  which  are  colonies  of  other  organisms- 
The  former  are  the  colonies  of  the  bacillus  diphtlieriie,  and  from  these 
microscopic  |>reparations  and  (by  further  cultivation)  pure  cultures  can 
be  obtained.  The  bacilli  are  scini-anacrobic,  and  thrive  at  the  temper- 
ature of  the  human  body;  a  temperature  of  122°-136.5°  F.  (30^-- 
58^  C.)  causes  their  destruction  in  ten  minutes. 

P^eiido'dipktheria  BaciUit^  or  BaeUiuif  XeroBh. — From  many  caseR, 
often  showing  no  lesions,  an  organism  may  be  obtaine<l  that  is  identical  m 
appearance,  manner  of  culture,  growth,  etc.  with  the  bacillus  diphtheriie, 
hut  inoculation  with  it  causes  no  lesions.  The  works  of  Abbott,  Roux. 
Yersin,  and  others  seem  to  show  that  this  is  an  attenuated  form  of  the 
true  bacillus,  and  varying  grades  of  pathogenicity  may  be  found  between 
the  two.  The  distinction  from  the  pathogenic  bacillus  can  only  be  made 
by  determining  the  lack  of  infection  after  inoculation. 

Site  of  Infection. — In  the  human  lamily  the  seat  of  election  of  the 
bacillus  diphtheriie  is  usually  the  fauctal  mucosa,  and  less  fre^juently 
other  mucous  surfaces  and  abraded  skin.  The  bacilli  do  not  penetnitc 
the  mucosa,  and  hence  do  not  find  their  way  into  the  lymphatic  or  cir- 
culatory system,  but  remain  at  or  very  near  the  site  of  the  local  changes. 

The  Toxias. — Toxins  are  absorbed  from  the  disea^^ed  spots  by  the 
lymphatics  and  blood-vessels,  and  produce  the  general  j^henoinena  in  un- 
complicated cases.  They  have  been  isolated  from  artificial  cultivations 
of  the  microbe,  and  when  inoculated  the  chief  ptoniain  of  the  Klebs- 
Lriffler  bacillus  so  modifies  the  solids  and  liquids  of  the  body  as  to  render 
the  subject  immune  {Bebriiig).  Another,  however,  if  employed  in  like 
manner,  produces  dangerous  and  even  fatal  symptoms  t convulsions, 
paralysis,  etc.). 

It  is  certain  that  the  bacillus  can  maintain  an  existence  for  months 
outside  of  the  body,  though  its  usual  habitat  is  unknown  unless  it  be 
the  organic  constituents  of  the  superficial  soil.  The  virulence  of  its 
products  is  modified  by  many  individual  conditions,  and  chief  among 
these  is  a  healthv  and  intact  condition  of  the  mucous  membranes,  which 
greatly  reduces  the  susceptibility  to  the  disease. 

Associated  llicrobefl. — With  the  Klebs-Loffler  bacillus  are  frequently 
found  other  microbes,  especially  streptococci  and  staphylococci.  These 
pass  beyond  the  site  of  local  infection,  reaching  the  internal  viscera  and 
other  structures,  and.  as  will  be  seen  hereafter,  give  rise  to  the  serious 
septic  element  of  the  disease.  W.  Bloch  and  P.  Sommerfield,^  in  studies 
on  the  pathogenicity  of  the  Liiffler  bacillus,  have  verified  the  accepted 
*  ArcKJ,  KiwUt,,  B,L  li,  Met\  1. 
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statement  with  reference  to  the  germ,  their  article  being  a  good  exposi- 
tion of  the  present  status  of  the  bacteriology  of  diphtheria.  From  a 
stady  of  436  cases,  the  authors  state  that  the  Loffler  bacillus  was  never 
found  in  culture,  but  always  associated  with  other  bacteria,  among  which 
streptococci  played  the  greatest  part.  The  two  doctrines  concerning  the 
relation  of  streptococci  to  septic  diphtheria  are  given,  the  one  being 
that  the  streptococci  increase  the  virulence  of  the  diphtheria  bacillus 
and  cause  sepsis  by  gaining  access  to  the  circulation  ;  the  other  is  that 
the  diphtheria  toxin,  by  its  effect  on  the  organism,  prepares  the  way  for 
an  invasion  by  streptococci. 

Modes  of  Inlidction. — When  the  bacillus  leaves  the  body  of  the  sick 
it  is  contained  in  particles  or  shreds  of  the  diphtheritic  membrane,  or  in 
the  expired  air.  Infection  may  then  occur  (a)  By  direct  contact  with  the 
shreds  of  membrane  thrown  off — e.g.  when  the  latter  are  ejected  bv 
coughing  and  lodge  upon  the  conjunctivae  or  faucial  mucosa  of  bystand- 
ers. Under  this  category  come  the  cases  in  which  the  deadly  poison  is 
transferred  to  the  physician  and  attendants,  with  resulting  infection, 
from  the  sucking  of  tracheotomy-tubes,  {b)  By  inhaling  the  air  sur- 
rounding the  patient  (contagion).  Infection  by  contagion,  however, 
does  not  extend  beyond  a  radius  of  a  few  feet  from  the  patient,  {c)  A 
very  leading  manner  of  conveyance  of  the  bacillus  from  the  sick  to  the 
healthy  is  by  fomites.  The  contagion  adheres  tenaciously  to  a  great 
variety  of  objects  (toys,  clothing,  library  books,  letters,  slates  and 
drink ing-cups  in  the  public  schools,  etc.),  and  in  this  way  the  germs  of 
diphtheria  have  been  transferred  over  great  distances  and  have  given 
rise  to  the  disease  long  after.  The  latter  fact  renders  it  diflScult  to 
trace  certain  cases  to  previous  ones,  to  which  they  invariably  owe  their 
origin,  (d)  Sewer  gas^  per  w,  is  to  be  regarded  as  non-pathogenic,  or 
at  least  so  far  as  this  affection  is  concerned  (Laws).  It  may,  however, 
become  a  carrier  of  diphtheritic  poison,  (e)  I  regard  it  as  highly 
probable  that  the  disease  may  be  communicated  by  domestic  animah 
(fowls,  cats,  etc.). 

As  to  the  exact  conditions  under  which  infection  occurs,  our  know- 
ledge is  as  yet  incomplete.  We  know  definitely  the  usual  point  of  local 
infection  in  man,  and  also  that  a  catarrhal  mucosa  or  an  open  lesion  of  a 
mucous  surface  invites  infection.  It  is  not  certain,  however,  that  even 
a  slight  lesion  of  the  mucous  surface  is  essential  to  infection,  though  it 
is  very  questionable  whether  the  diphtheritic  germs  ever  find  lodgement 
in  the  perfectly  healthy  mucosa.  Some  writers  claim  still  that  the 
Klebs-Loffler  bacillus  may  enter  the  blood  through  the  respiratory 
system  and  give  rise  to  primary  constitutional  symptoms,  the  local 
manifestations  in  the  throat  being  secondary.  I  have  met  with  a 
single  instance  that  would  lend  support  to  this  view. 

Predisposing  Factors. — (1)  Age, — This  is  the  most  important  factor, 
diphtheria  being,  in  the  main,  a  disease  of  childhood.  Most  cases  occur 
between  the  second  and  seventh  years,  while  the  receptivity  diminishes 
rapidly  after  the  tenth  year.  Instances  have,  however,  been  observed 
up  to  the  fiftieth  or  even  the  sixtieth  year.  During  the  first  year  of 
life  also  it  is  rare.  (2)  Sex, — This  is  without  appreciable  influence. 
(3)  Season, — Cases  are  more  numerous  in  winter  and  spring  than  at  other 
seasons.    (4)  Climate. — Diphtheria  is  met  with  less  frequently  in  tropical 
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than  iu  temperate  and  cold  climates.  Humidity  favors  the  propagation 
of  the  diphtheria  germ,  and  hence  damp  cellars  also  promote  the  spread 
of  the  disease.  (5)  Unhygienic  Conditions, — Unfavorable  sanitary  sur- 
roundings tend  to  lower  vitality,  thus  increasing  the  susceptibility  to  the 
specific  virus.  Most  epidemic  outbreaks  have  held  more  or  less  intimate 
relationship  with  decomposing  organic  matter,  defective  drainage  and 
sewage,  cesspools,  etc.,  though  it  is  to  be  especially  remembered  that  the 
disease  often  prevails  in  sparsely-settled  rural  districts. 

Immtinitjr. — A  single  attack  does  not  confer  perfect  immunity. 
Second  and  third  attacks  not  infrequently  occur  in  the  same  individual. 

Sjnnptotns. — ^Incubation. — The  duration  of  this  period  is  from  two 
to  seven  or  ten  days,  and  in  a  small  percentage  of  the  cases  it  may  be 
longer.  In  virulent  epidemics  and  when  the  disease  is  produced  experi- 
mentally the  incubation-stage  is  short — from  twelve  hours  to  two  or 
three  days.  The  prodromal  indications  of  diphtheria  are  not  strikingly 
characteristic.  They  may  either  be  acute  in  character  or  very  mild ; 
but  usually  the  child  will  complain  of  feeling  weary  and  indisposed  to 
play,  of  being  chilly  and  cold,  and  of  pain  in  the  head,  back,  and  limbs. 
In  young  children  the  onset  of  diphtheria,  as  in  other  infectious  diseases, 
may  be  marked  by  convulsions.  There  is  nothing  in  this  early  stage  of 
the  disease  to  distinguish  it  from  many  of  the  other  affections  of  children, 
such  as  simple  pharyngitis  or  tonsillitis.  There  may  be  some  fever,  not 
very  high — an  elevation  of  one  or  two  degrees  at  most.  The  child  may 
often  complain  of  discomfort  in  swallowing,  and  on  examination  the  fauces 
will  be  found  to  be  reddened,  and  in  a  short  time  the  exudate  will  be 
found  on  the  tonsils  or  soft  palate.  This  is  the  usual  type  of  simple  ton- 
sillar diphtheria. 

Pharsrngeal  Diphtheria. — The  symptoms  are  usually  slower  of  develop^ 
tnent  than  in  tonsillitis.  The  child  is  sluggish,  looks  heavy-eyed,  languid, 
and  pale  for  several  days.  The  fever  may  not  rise  above  101°  or  102® 
F.  (88.8°  C).  On  examining  the  throat,  however,  it  is  found  to  be 
swollen  and  red,  and  if  Uvidity  is  more  pronounced  than  the  swelling, 
it  suggests  the  true  nature  of  the  disease.  The  membrane  begins  on 
the  tonsils  in  the  form  of  small  patches  of  yellow  exudate,  scarcely 
distinguishable  from  the  thick,  cheesy  plugs  of  inspissated  dead  epi- 
thelium and  secretion  which  is^ue  from  the  mouths  of  the  follicles  of 
the  tonsils  during  the  course  of  acute  or  chronic  tonsillitis.  The  mem- 
brane spreads  from  the  tonsils  to  the  soft  palate  and  half  arches  within 
a  few  days,  and  it  may  also  appear  on  the  pharyngeal  wall.  During 
this  stage  the  throat  may  become  much  swollen  and  the  tonsils  greatly 
enlarged,  frequently  meeting  in  the  median  line.  The  glands  immedi- 
ately beneath  the  angle  of  the  lower  jaw  on  one  or  usually  both  sides 
become  hard,  painful,  and  slightly  enlarged :  the  swelling  of  these 
glands  is  not  usually  great  in  mild  forms,  although  their  presence,  in 
association  with  the  foregoing  symptoms,  is  an  infallible  indication  of 
the  disease.  The  child,  as  a  rule,  shows  grave  constitutional  symptoms 
for  a  few  days,  and  loses  it8  appetite.  The  temperature  is  not  charac- 
teristic, as  a  rule  not  being  high,  and  the  pulse  is  rapid  and  weak,  beine 
out  of  proportion  to  the  general  indications  of  the  disease.  In  mild 
cases  the  symptoms  abate  by  the  end  of  the  first  week,  and  the  pseudo- 
membrane  separates,  leaving  a  reil,  inflamed  surface  behind.     The  child 
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is  prostrated  for  a  number  of  inreeks,  and  in  about  20  per  cent,  of  all 
mild  cases  the  toxic  effects  of  the  disease  may  show  themselves  in  the 
form  of  a  neuritis,  with  its  accompanying  paralysis. 

Variations  in  Manifestation. — ^Diphthena  may  exhibit  a  number  of 
variations  as  regards  the  seat  of  attack  and  the  severity  of  the  poison- 
ing. In  some  epidemics  the  Klebs-Loffler  bacillus  seems  to  be  more 
active  and  more  numerous,  or  perhaps  more  virulent,  than  in  others. 
The  severity  of  the  attack  does  not  seem  to  depend  on  the  amount  of 
the  pseudo-membrane,  but  rather,  according  to  Rotch,  upon  three  fac- 
tors :  (1)  the  virulence  of  the  bacteria ;  (2)  the  local  resistance ;  and  (8) 
the  general  resistance.  While  false  membrane  is  most  frequently  seen  on 
the  tonsils,  spreading  gradually  to  the  soft  palate  and  uvula,  the  mucous 
membrane  of  any  part  of  the  body  (lips,  tongue,  conjunctivae,  vulva,  or 
glans  penis)  may  be  the  seat  of  the  growth. 

Malignant  Diphtheria. — The  symptoms  are  severe  from  the  com- 
mencement. There  are  one  or  at  most  two  days  of  slight  illness,  and 
then  alarming  symptoms  manifest  themselves,  cardiac  failure  possibly 
setting  in  without  a  specially  severe  local  lesion.  Vomiting  and  high 
fevevy  resembling  the  onset  of  scarlet  fever,  may  initiate  the  attack ; 
and  within  a  few  hours  we  may  find  extensive  swelling  at  the  angles  of 
the  jaws,  with  a  feeling  of  stony  hardness,  a  very  offensive,  bloody  dis- 
charge coming  from  the  nostrils,  accompanied  with  difficulty  in  opening 
the  mouth.  If  the  throat  is  examined,  there  will  be  found  extensive 
swelling  of  the  tonsils,  even  to  meeting,  the  uvula  and  soft  palate  being 
edematous  and  covered  with  much  sloughy-looking  membrane.  The 
temperature  in  severe  cases  soon  reaches  a  point  between  103°  and 
104®  F.  (40°  C),  while  the  heart-beats  become  exceedingly  feeble.  In  a 
day  or  two  the  cellulitis  extends,  the  face  becomes  edematous,  the  skin 
pits  all  over  the  face,  neck,  sternum,  and  chest-walls.  The  patient 
soon  becomes  drowsy,  cyanotic,  and  occasionally  an  erythematous  rash 
appears  about  the  face,  neck,  and  chest,  while  a  purpuric  rash  is  not  in- 
frequent in  malignant  cases.  Death  occurs  in  such  cases  within  one 
weeK  from  toxic  poisoning.  Malignant  cases  of  diphtheria  resemble 
very  closely  malignant  scarlet  fever,  though  the  pulse  in  scarlet  fever 
will  be  of  assistance  in  the  discrimination  in  the  absence  of  the  charac- 
teristic rash. 

Nasal  Diphtheria. — In  all  severe  cases  of  pharyngeal  diphtheria  the 
inflammatory  process  is  likely  to  extend  to  the  nasal  mucous  membrane. 
In  some  cases  the  nasal  mucous  membrane  is  found  to  be  the  first  in- 
volved, and  it  may  spread  to  the  tonsils,  but  in  these  cases  the  exudate 
will  be  found  to  involve  the  back  of  the  soft  palate  and  pharynx  as  well. 
In  many  cases  of  nasal  diphtheria  no  membrane  may  be  found  during 
life ;  there  may  be  only  a  purulent  discharge  with  blood,  the  presence  of 
which  in  the  nasal  passage  obstructs  breathing,  giving  rise  to  a  bubbling 
sound,  and  rendering  sleep  troublesome  and  noisy.  Many  cases  have 
also  been  reported  of  formation  of  pseudo-membrane  in  the  nose  with 
mild  general  symptoms  (often  insignificant),  and  from  which  bacilli 
identical  with  diphtheria  bacilli  were  obtained  by  culture,  the  bacilli  often 
persisting  for  months.  Sometimes  the  cases  have  recurring  mild  attacks 
of  pseudo-membranous  inflammation  of  the  nose,  while  the  bacilli  may  be 
constantly  present.     It  is  probable  that  these  cases  may  give  rise  to  in- 


188  INFECTIOUS  DISEASES. 

fections  of  like  natnre,  and  even  of  true  diphtheria.  In  nasal  diph- 
theria the  symptoms  are  quite  as  severe  as  in  iaucial  diphtheria,  and  in 
cases  in  which  the  soft  palate,  tonsils,  and  nasal  mucous  membrane  are 
involved  the  general  symptoms,  the  depression,  and  also  the  albuminuria, 
are  well  marked.  In  all  cases  of  coryza  with  fever  we  should  be  guarded 
as  to  opinion,  especially  if  an  epidemic  of  diphtheria  is  prevalent  at  the 
time.  The  diphtheritic  inflammation  may  spread  from  the  nose  to  the 
conjunctivae,  with  the  formation  of  a  false  membrane,  and  much  purulent 
discharge  may  escape  from  the  eyes,  the  lids  of  which  may  be  greatly 
swollen.  In  this  place  it  is  well  to  remember  that  in  measles  we  some- 
times have  a  form  of  membranous  exudation  occurring  on  the  nasal 
mucous  membrane  and  as  a  primary  disease — ^^  rhinitis  fibrinosis  '* — which 
is  not  alw^ays  diphtheria.  This  disorder  runs  a  favorable  course,  the 
membrane  being  less  adherent  than  in  diphtheria.  Ravenel  has  collected 
77  cases,  and  in  83  out  of  41  cases  examined  bacteriologically  the  Klebs- 
Loffler  bacillus  was  found.  Constitutional  symptoms  were  either  slight 
or  wanting. 

Wound-diphtheria. — The  bacillus  will  not  live  on  normal  skin,  but 
when  the  skin  is  cut  or  bruised,  as  after  blistering  or  an  eczematous 
condition,  and  when  a  moist,  raw  surface  is  present,  the  bacillus  freely 
flourishes.  Granulations  also  form  a  &vorable  soil.  The  diphtheritic 
germs  may  be  introduced  into  the  system  during  an  operation,  such  as  an 
excision  of  the  tonsils,  or  even  a  vaginal  examination ;  and  in  new-bom 
infants  the  granulating  surface  left  aft^r  sloughing  of  the  cord  may  be- 
come the  seat  of  diphtheritic  inflammation. 

Laryngeal  Diphtheria  or  Membranous  Group. — In  many  cases  the 
Klebs-Loffler  bacillus  produces  its  influence  first  on  the  mucous  mem- 
brane of  the  larynx,  and  in  these  cases  the  mucous  membrane  of  the 
nose  and  pharynx  may  never  give  evidence  of  a  false  membrane.  In 
laryngeal  cases  the  first  symptom  is  a  cou^h  of  a  harsh,  metallic^  ringing 
character,  and  never  to  be  forgotten  when  once  heard.  The  temperctture 
may  be  slightly  above  normal,  or  even,  in  many  cases,  normal.  The 
toxic  absorption  is  slight,  on  account  of  the  locality  affected,  and  the 
constitutional  symptoms  are  usually  mild.  The  local  symptoms^  however, 
are  very  alarming,  as  they  are  the  results  of  laryngeal  obstruction,  there 
being  marked  dyspnea  with  retraction  of  the  intercostal  and  supraclavic- 
ular spaces,  and  later  of  the  epigastrium  and  lower  chest.  These  are 
associated  with  an  increasing  cyanosis.  The  child  is  soon  very  restless, 
is  forced  to  sit  up  to  breathe,  and  for  the  same  reason  bends  forward  with 
its  head  thrown  back.  In  these  extreme  cases,  unless  relief  is  soon  gained, 
the  child  dies  of  suffocation.  In  many  instances  a  slower  form  of  suffoca- 
tion may  result  from  the  extension  of  the  membrane  downwanl  to  the 
bronchi. 

Complications* — Loc^l  c^omplications  may  be  mentioned,  as  when 
we  have  henufnhiuje  from  the  ni>so  and  throat  in  the  more  severe  ulcera- 
tive oases.  Skin-rashes  are  not  unusual,  especially  the  diffuse  erythentd. 
Sometimes  urticaria  will  be  notioeil,  and  in  severe  forms  purpura  will 
mark  the  skin. 

Broncho-pneHm**nia  is  the  m<^t  serious  pulmonary  complication  of 
diphtheria.  It  is  not  pnHluceil  by  the  Klebs-Liifller  bacillus,  but  by 
pyogenic  cocci  which  have  been  taken  in  during  n'spiration.     Broncho- 
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pneamonia  is  frequent,  and  most  usually  terminates  laryngeal  cases  that 
Iiave  been  operated  upon. 

AUmminuria  is  really  a  part  of  the  disease,  and  can  scarcely  be  re- 
garded as  a  complication.  It  is  the  most  constant  symptom,  and  is 
almost  as  certain  in  establishing  a  diagnosis  of  true  diphtheria  as  a  bac- 
teriologic  examination.  It  is  met  with  in  both  mild  and  severe  cases, 
and  the  greater  the  amount  of  albumin  the  more  severe  the  case.  When 
acute  nephritis  complicates  diphtheria  it  is  usually  not  accompanied  by 
edema  or  anasarca. 

Dytphagia  may,  by  its  constant  existence  throughout  the  disease,  pro- 
duce a  profound  impression  on  the  general  nutrition.  Involvement  of  the 
conjunetivce  is  a  rare  but  grave  complication. 

Otitis  media  occurs  frequently,  and  may  be  a  troublesome  complica- 
tion as  well  as  a  sequel. 

The  most  frequent  sequela  are  anemia,  chronic  naso-pharyngeal 
catarrh,  peripheral  neuritis  and  its  associated  paralysis. 

Anemia  may  so  prolong  convalescence  that  the  child  will  frequently 
be  exposed  to  some  intercurrent  disorder.  The  chronic  na^o-pharyngeal 
catarrh  may  be  so  marked  as  to  offer  a  favorable  ground  for  new  diph- 
theritic invasion.  Neuritis  and  paralysis  will  not  be  noticed  until  the 
third  or  fourth  week,  the  paralysis  usually  being  first  seen  when  the  child 
attempts  to  swallow,  and  the  food,  especially  if  liquid,  is  regurgitated 
through  the  nose.  This  is  due  to  a  paralysis  of  the  muscles  of  the  soft 
palate,  which  will  also  be  noticeable  owing  to  a  peculiar  alteration  of  the 
voice.  The  paralysis  may  take  a  general  form,  such  as  is  seen  in  mul- 
tiple neuritis,  the  lower  extremities  being  affected  and  the  knee-jerk 
absent.  It  is  frequently  quite  extensive ;  it  may  extend  to  the  external 
ocular  muscles  and  cause  squint,  to  the  ciliary  muscles  and  cause  dimness 
of  vision  from  unequal  accommodation,  or  to  the  muscles  of  the  trunk  in 
general,  producing  widespread  paralysis.  The  child,  unable  to  hold  any- 
thing, may  stagger  about  as  if  intoxicated,  so  much  so  as  to  suggest  the 
existence  of  a  cerebral  tumor.  The  disturbance  of  vision  and  the  ab- 
sence of  the  patellar  tendon  reflex  has  in  adults  led  to  a  mistaken  diag- 
Qosis  of  locomotor  ataxia.  Loss  of  taste,  deafness,  and  a  disturbance  of 
sensation  are  not  infrequent.  Thus,  paralysis  is  to  diphtheria  what 
dropsy  is  to  scarlet  fever — a  proof  positive  of  the  disease.  To  make  one 
step  more,  in  many  sudden  deaths  occurring  in  early  diphtheria  we  must 
recognize  paralysis  of  the  heart  outside  of  all  toxic  influence,  and  the 
fact  that  in  cases  of  sudden  death,  which  are  by  no  means  uncommon 
during  the  disease,  we  have  some  sudden  disturbance  of  the  vagus  brought 
about  by  means  of  its  cardiac  branches. 

The  progptiosis  in  all  cases  of  post-diphtheritic  paralysis  is  quite  favor- 
able. Myocardial  weakness  tends  to  supervene  as  a  sequel.  It  is  evi- 
denced by  the  sudden  accession  of  pallor,  nausea,  sometimes  by  vomit- 
ing, and  also  by  weak  heart-sounds  and  a  feeble,  broken,  irregular 
pulse,  etc. 

Diagnosis. — The  diagnosis  of  a  pharyngeal  diphtheria  (the  usual 
typical  form)  is  not  difficult  if  an  epidemic  be  prevailing.  The  false 
membrane  on  the  fauces  and  the  presence  of  albumin  in  the  urine  give 
us  a  practically  certain  diagnosis.  The  only  unequivocal  evidence  of 
the  disease,  however,  is  the  finding  of  the  Klebs-Ldffler  bacillus  in  the 
membrane. 
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Bifferential  Diagnosis. — YromfoUicuhr  tonsiUitisvfe  differentiate 

diplitheria  by  the  sent  of  tbe  membrane,  that  of  the  former  being  m  the 
tonsils,  while  diphtheritic  membrane  is  over  the  tonsils  and  over  the  soft 
palate.  Moreover,  in  follicular  tonsillitis  the  fever  is  high,  the  onset  is 
sudden,  and  it  is  usually  associated  with  gaMric  disturbance.  Alba- 
niinuria  is  generally  present  in  dif>htberia,  while  it  is  present  in  follic- 
ular tonsillitis  in  exceptional  cases  only.  Moreover*  mild  cases  may 
not  present  albuminuria,  or  fail  to  show  the  jtresence  of  albumin  until 
later  in  the  disease.  The  histories  of  the  two  cases  are  quite  different. 
(For  differential  diagnosis  between  diphtheria  and  follicular  tonsillitifl, 
sec  also  Table,  p.  718.)  In  many  instances  of  so-called  diphtheroid 
lesions  the  membrane  is  formed  only  by  .^^t  rep  to  coccus  pyogenes  {meTn- 
branous  angina)^  and  these  cases  are  sometimes  of  an  intense  grade, 

Cmupouft  or  memhranouis  angina  may  offer  some  difficulty;  yet  in 
this  disease  there  is  no  tendency  to  spread  to  the  nasal  mucous  membrane 
or  to  the  larynx;  there  is  a  diminished  glandular  enlargement;  there  is 
no  albumin,  and  the  onset  is  more  sudden. 


'W.iP 


Fio.  17.— 1.  A  lube  of  blood-ecnmi  %  2.  a  »tertUxed  cotton  swab  in  tesMutie. 
Rub  tbc  8Wtth  gently  but  ftcely  against  the  risible  cxudnte,  am]  without  layiui:  *^pt 

wlthdrawlni;  the  eotion  pluff  from  the  eulture-tube.  Inflert  it  iuto  the  latter,  uud  n  -n 

whi'^h  K...  t..r,..h.  .1  »h,.  e^cudate  gently  but  tboroughly  over  the  surfm'ti  of  Oh?  UIoul,      , iLh- 

out '  ►*.    Now  replace  the  swab  In  its  own  tut>e,  j>lut!  bt)lh  lube*.  »iiiil  |»iuci*  thcru 

in  th  i»y  the  bealtl)  officials,    TIHb  is  to  be  sent  to  the  baclerioh»|fie  expert.    Jq 

]ar>i^*^<»,  ..., ^...;  the  iwab  is  to  be  parsed  fkr  back  and  rubbed  freely  agsiust  tbc  mucous 

meiDbraae  uf  the  pliarynx  and  tonsils. 


Diphtheria  frequently  is  aspociated  with  a  rash,  rendering  it  difficult 
to  distinguish  the  condition  from  scarlet  fever ;  but  in  diphtheria  the 
raah  is  more  truly  an  erythema,  while  in  scarlet  fever  it  consists  of  slightly 
raised  points  between  which  there  may  he  an  erythematous  condition. 
The  glandular  swdling  and  sloughy  condition  of  the  throat,  however, 
closely  resemble  diphtheria,  nnd  a  positive  diagnosis  without  a  baeteri- 
ologic  examination  is  often  impossible.  An  immediate  recognition  of  the 
disease  is  often  possible  from  a  smear-preparation  of  the  exudate  from  the 
throat  (see  Fig.  17),  the  Klebs-Loffler  bacilli  being  present  in  sufficient 
numbers  to  be  readily  distinguished  by  the  mieroscopist  Park,  who  h&8 
had  a  rare  experience  with  this  affection,  makes  the  following  statement: 
**  The  examination  by  a  competent  bacteriologist  of  the  bacterial  growth 
in  the  blood-serum  tube,  which  has  been  properly  inoculated  and  kept 
fourteen  hours  at  the  body-temperature,  can  be  thoroughly  relied  upon  m 
cases  in  which  tht*re  is  a  visible  membrane  in  the  tnroat  if  the  culture  is 
made  during  the  [M?riod  in  which  the  membrane  is  forming,  and  no  anti- 
eeptic,  especially  no  mercurial  solution,  has  lately  been  applied.  In  cases 
in  which  the  disea^ie  is  contined  to  the  larynx  or  bronchi,  surprisingly 
accurate  results  can  be  obtains]  from  cultures,  and  although^  in  a  certaia 
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of  cases,  no  diphtheria  bacilli  will  be  found  in  the  first,  yet 
will  be  abundantly  present  in  later  ciilturea.  We  believe,  thereforei 
absolute  reliance  for  a  diagnosis  cannot  be  placed  upon  a  single  cal- 
from  the  pharynx  in  purely  laryngeal  cases.*'  When  a  bacteriologic 
nomination  ciinnot  be  made  the  practitioner  must  regard  as  suspicious 
ill  forms  of  throat-affections  in  children,  and  carry  out  measures  of  isola- 
tion and  disinfection.  In  this  way  alone  can  serious  errors  be  avoided. 
Mittik®  do  not  usually  occur  in  a  more  pronounced  membranous  sore 
Antat,  but  in  the  lighter  types,  many  of  which  are  in  reality  due  to  the 
Kleb^-LofBer  bacillus  ((bier). 

Prognosis. — Diphtheria  is  at  the  same  time  the  most  prevalent  and 

mptsi  fjital  of  all  the  diseases  with  which  the  general  practitioner  has  to 

leal.    The  mortality  is  enormous  (30  to  40  per  cent.),  though  it  diflers 

wMely  IE  different  epidemics,  and  the  most  fatal  variety  is  un^|uestion- 

ihlytlie  laryngeal.     In  laryngeal  diphtheria  the  mortuHly  may  be  as 

Ugh  as  75  per  cent.,  and  the  younger  the  child  the  more  unfavorable 

lie  prognosis,  the  strong  and  healthy  seeming  to  share  the  same  late  as 

"le  weakly.     Of  especially  unfavorable  prognosis  are  those  cases  that 

ilkow  large  quantities  of  albumin  in  the  urine,  general  adenitis,  cervical 

^aJldular  enlargement,  excessive  nasal  discharge,  a  necrotic  state  of  the 

WTOtt*  vomiting,  and  partial  or  complete  suppression  of  the  urine*     x\I- 

Thiiiji^h  the  temperature  in  diphtheria  is  never  very  high,  yet  a  sudilen 

fall  of  temperature  to  subnormal  and  an  irregular  pulse,  or  bradycardia, 

'     are  also  a  bad  augury.     Recovery  from  a  severe  attack   in  which  there 

if^  ejctreme  depression  and  much   albumin  is  unusual,  especially  in  a 

Aild  under  six  years  of  age,  though  recovery  takes  place  frequently  in 

that  would  be  regarded  as  hopeless  cases.     The  results  of  Morse's  ex- 

ieii*ive  observations  are  opposed  to  those  of  Bouchut  and  Dulinsay,  wlio 

Am  that  the  degree  of  leukocytosis  is  of  prognostic  value  (see  p.  183)* 

L  The  cases  of  neuritis  invariably  recover.     A  child  who  has  had  diph- 

H  tWia  once  is  most  likely  to  contract  it  again,  and   if  he  recovers  is 

■     'iihle  t^  aafl*er  from  its  effects  tor  years. 

The  cijti^e^  of  death  in  iHphtfteria^  m  their  order,  are  as  follows: 
n>€nibninous  croup  or  laryi^geal  diphtheria;  septic  infection,  which 
®^v  be  a  slow  death;  sudden  heart-fai lure— paralysis  of  the  heart; 
o^JDcho-pneumonia,  following  tracheotomy  or  occurring  during  con- 
valescence. 

Ttcatment,— Prophylaxis. — The  best  preventive  measures  against 
d'pfathena  are  a  clean  nose  and  mouth.  Itisist  upon  a  careful  toilet  of 
'*ieno8€  in  all  children.  The  slightest  appearance  of  a  coryza  must  be 
<>^erconje  at  once  by  the  use  of  a  mild  antiseptic  wash  ;  all  accumulations 
of  crusts,  (last,  dried  blood,  etc.  should  be  removed  from  the  nose  twice 
°%,  especially  in  children  attending  school  or  during  the  prevalence  of 
idemic.  The  child  should  be  early  taught  to  employ  a  small  anti- 
_,  gargle  as  a  daily  routine,  using  a  weak  solution  of  hydrogen  dioxide 
iMtcriii,  or  even  a  mild  dilution  of  alcohol.     The  teeth  should  be  care- 

•  Wly  cleaned  daily,  and  all  decaying  teeth  should  be  filled  or  removed. 
W  it  k  true,  as  one  authority  claims,  that  over  two  hundred  different  spe- 
cie of  bacteria  find  a  happy  home  in  the  oral  cavity,  this  fact  should 
"s^ae  aU  parents  attentive  to  the  proper  physiologic  condition  of  the 
^tlw  of  their  ciildren. 
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All  cases  of  sore  throat  should  be  examined  for  the  KlebB-Loffler  bacil- 
lus, and,  if  it  is  found,  the  individual  should  be  isolated ;  and  all  cases 
of  diphtheria  should  be  kept  isolated  until  the  membrane  has  disap- 
peared from  the  nose  and  throat.  This  is  especially  true  in  schools  and 
asylums.  Moreover,  the  throats  of  all  persons  exposed  to  this  disease, 
and  of  those  earing  for  diphtheritic  patients,  should  be  frequently  ex- 
amined for  the  Klebg-Lbffler  bacillus,  and  if  it  be  found  the  person  should 
receive  immunizing  doses  of  antitoxin.  The  fact  that  the  Klebs-Loffler 
bacilli  when  found  in  healthy  throats  may  not  be  active  is  no  argument 
against  isolation^  because  it  is  well  known  that  if  the  same  germs  were  to 
find  such  favorable  soil  as  a  broken  or  catarrhal  membrane  they  would 
rapidly  develop.  The  seed  being  there,  the  soil  only  requires  prepara- 
tion for  its  reception. 

An  unrecognized  feature  in  the  prophylactic  treatment  of  the  disea 
is  seen  in  the  uncertain  period  of  convalescence.  It  frequently  hap? 
pens  that  long  after  all  membrane  has  disappeared  active  bacilli  may 
still  cling  to  the  throat.  This  condition  may  continue  from  two  to  six 
months,  and  even  longer  in  deeply  Bssured  tonsils :  and  the  disease  miky 
bo  communicated  by  such  throats  in  the  act  of  kissing  young  children  or 
adults  with  sensitive  throats  or  with  a  broken  mucous  membrane  of  the 
mouth.  For  this  reason  the  indiscriminate  kissing  of  young  children  on 
the  lips  should  be  interdicted  by  the  physician. 

Sufficient  importance  has  not  been  been  given  to  the  milder  cases  of 
diphtheria  as  to  their  isolation  and  disinfection,  and  this  fact  explains 
occurrence  of  many  house-epidemics. 

Treatment  of  the  Attack. — The  treatment  falls  very  naturally  under  sev- 
eral departments:  (a)  the  hygienic  measures  to  limit  tne  diffusion  of  the  di^ 
ease ;  (b)  the  local  management  of  the  throat  to  destroy  early  the  toxll 
erms;  (<•)  medication  to  antagonize  the  effect  of  the  toxins,  and  e7€m 
illy  to  overcome  the  complications  and  se(iueliB. 

(rt)  Hygienic  Treatment. — The  patient  should  be  in  a  room  well  ex- 
posed to  sunlight  and  frei^h  uir,  as  diphtheritic  germs  grow  well  in  poorly^ 
lighted  and  damp  chambers.  No  stationary  washstand  should  be  allowc 
in  the  room,  ami  Goodhart  well  says  that  many  cases  seem  to  have  theii^ 
origin  in  the  proximity  to  foul-smelling  drains.  The  physician  should 
never  consent  to  be  responsible  for  the  recovery  oi  a  patient  in  a  room  in 
which  there  is  a  washstand  with  its  uncertain  connection  with  the  main 
sewer.  If  possible,  the  patient  should  use  two  connecting  rooms,  one 
during  the  day  and  the  other  at  night,  so  that  one  while  not  in  use  may 
be  thoroughly  aired  and  disinfected.  Even  in  mild  ciises  the  patient 
should  be  kept  iu  bed  throughout  the  attack,  and  in  more  severe  cases 
also  for  some  time  during  convalescence.  This  is  especially  important 
when  there  have  been  symptoms  of  cardiac  depression  during  the  acute 
stage.  The  general  comfort  of  the  patient  is  enhanced  by  two  daily 
sponge  baths  of  tepid  salt-water  or  of  alcohol  and  water. 

Feedinff, — Nursing  infants  may  be  fed  on  breast-milk  obtained  by  a 
breast-pump,  but  should   not  be  placed  at  the  mother's  breast  (Uolt). 
The  feedings  should  be  regular,  yet  lighter  in  quality  anil  quantity  than 
in  health,  remembering  the  tendency  to  vomit  in  all  acute  febrile  affec-. 
tions,  and  the  fact  that  gastric  disturbance  is  closely  associated  with  dipfa 
theria.     The  rule  must  be,  lead  solids  and  more  fluids  than  in  health,'' 
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Milk  in  some  form  being  our  main  dependence,  it  should  usually  be 
diluted,  and  for  young  children  partially  if  not  wholly  peptonized.  The* 
greatest  diflSculty  comes  in  the  latter  part  of  the  disease,  when  the  child 
is  septic  and  most  likely  has  a  strong  objection  to  be  disturbed.  At  this 
time  vomiting  is  most  easily  provoked,  and  swallowing  is  rendered  very 
difficult  on  account  of  the  swelling  and  pain.  We  must  not  neglect  the 
feeding  even  if  it  does  cause  discomfort,  and  here  forced  feeding  by 
means  of  gavage  is  most  valuable.  Gavage  is  more  desirable  and  likely 
to  be  more  successful  with  children  under  three  years  than  rectal  alimen- 
tation. In  older  children,  who  object  to  the  tube  through  the  mouth,  it 
may  be  passed  through  the  nose  with  very  little  difficulty,  and  gavage  by 
this  route,  even  in  intubated  cases,  will  be  extremely  satisfactory.  Con- 
centrated broths,  meat-juice,  and  even  milk-punch  or  raw  eggs,  may  be 
given  in  this  way. 

(6)  Medicinal. — Alcohol  no  longer  holds  a  debatable  ground  in  the  treat- 
ment of  diphtheria :  it  is  the  most  powerful  drug  in  our  possession  to  off- 
set the  ravages  of  the  disease  on  the  nervous  centers  and  for  the  control 
of  the  circulation.  Stimulation  should  be  commenced  as  soon  as  there  is 
a  reasonable  certainty  as  to  the  correctness  of  the  diagnosis,  and  by  com- 
mencing early  with  whiskey  or  brandy  we  may  prevent  the  depressing 
effects  of  the  poison  of  diphtheria  as  seen  in  the  pulse  and  general  con- 
dition of  the  child.  The  indications  for  alcohol  are  marked  prostration, 
feeble  pulse,  and  a  weak  first  sound  of  the  heart.  The  quantity  must  be 
adjusted  to  the  age  and  gastric  condition  of  the  child,  and  usually  one 
ounce  (32.0)  of  good  whiskey  or  brandy,  well  diluted,  in  twenty-four 
hours  is  sufficient  for  a  child  four  years  old.  In  very  bad  cases  five  or 
six  times  this  quantity  may  be  given,  the  only  limit  being  the  tolerance 
of  the  stomach.  As  a  rule,  the  stimulant  should  be  mingled  with  the 
food,  as  the  child  may  rebel  against  taking  both  food  and  stimulant. 

Strychnin  stands  next  to  alcohol  in  importance  in  the  treatment  of 
diphtheria,  and  usually  it  is  given  in  too  small  doses.  For  a  child  four 
years  old  gr.  ^  (0.0021)  may  be  given  every  six  to  eight  hours,  and 
may  be  administered  in  little  tablets  by  the  mouth  or  hypodermically. 

Digitalis  does  not  hold  an  important  place  in  the  heart-weakness  of 
diphtheria,  and  yet  it  is  strongly  indicated  on  theoretic  grounds.  Clinic- 
ally, it  has  been  found  to  have  an  unfavorable  action  on  the  stomach 
before  its  good  influence  can  be  had  on  the  heart  itself.  The  same  may 
be  said  of  camphor  and  ammonium  carbonate.  The  aromatic  spirits  of 
ammonia  is  valuable  for  rapid  effects  in  syncopal  attacks.  In  cases  of 
threatened  heart-paralysis  occurring  late  in  the  disease  Holt  has  found 
nothing  so  valuable  as  morphin  employed  hypodermically,  the  drug  being 
given  in  full  doses  and  repeated  every  two  hours,  keeping  the  child  under 
its  influence  for  some  days. 

Internal  medication  should  be  avoided  until  absolutely  necessary,  and 
such  symptoms  as  vomiting  or  diarrhea  are  to  be  met  with  sufficient  treat- 
ment only  for  their  control. 

{c)  Local  Treatment. — For  the  direct  attack  upon  the  membrane  in  the 
throat  nearly  all  the  remedies  of  the  Pharmacopeia  have  been  used. 
Gargling,  swabbing,  painting,  spraying,  and  washing  the  throat,  all  have 
their  advocates,  and  every  physician  has  his  favorite  remedy  or  combi- 
nation.    And,  as  all  adult  pharyngeal  diphtheria  tends  to  recovery,  it 
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i¥ould  seem  reasonable  that  this  form  of  treatment  should  not  be  neglected ; 
yet  since  the  acceptance  of  the  antitoxin  treatment  medical  opinion  has 
suffered  a  decided  change,  especially  as  to  the  importance  of  local  meas- 
ures. The  very  best  local  application  for  pharyngeal  or  nasal  diphtheria 
consists  of  hydrogen  dioxid,  diluted  one-sixth,  and  used  both  as  a  gargle 
and  spray  as  most  convenient ;  this  is  usually  sufficient  in  the  early  stage. 
The  tincture  of  iron  and  glycerin  is  a  valuable  local  remedy  applied  by 
means  of  a  swab.  The  object  of  local  treatment  is  a  more  thorough 
cleanliness — the  prevention  of  systemic  absorption  of  the  ptomains. 
Hence  a  careful  toilet  of  the  nose  and  throat  is  important  in  pre- 
venting the  spread  of  the  disease.  This  part  of  the  work  is  more 
easily  directed  than  accomplished^  especially  in  rebellious  children, 
and  we  have  frequently  felt  that  new  lesions  were  created  in  the  mucous 
membrane  of  the  nose  and  throat  by  an  undue  ardor  in  making  applica- 
tions. To  avoid  new  lesions  the  spray  alone  should  be  used,  and  for  the 
nose  boric-acid  solutions  or  hydrogen  dioxid,  1 :  10,  will  be  most  service- 
able. In  this  work  the  utmost  tact  and  kindness  must  be  maintained,  for 
it  is  truly  pitiable  to  force  a  struggling  child,  endangering  the  strength 
to  accomplish  so  little.  Wann,  weak  solutions,  most  thoroughly  applied 
by  means  of  the  fountain  syringe,  will  be  better  than  the  more  frequent 
use  of  the  hand-syringe.  In  older  children  who  will  use  it  a  gargle  of 
boric  acid,  listerin,  or  DobelFs  solution,  well  diluted,  may  be  used  to  keep 
the  nose  and  mouth  clean. 

In  laryngeal  diphtheria  the  child  should  inhale  an  atmosphere  laden 
with  the  vapor  of  slaking  lime,  or,  whenever  practicable,  an  atmosphere 
saturated  with  Loffler's  solution  (menthol  10  grams,  dissolved  in  sufficient 
toluol  to  make  36  c.c,  liq.  ferri  sesquichlorid,  4  c.c,  absolute  alcohol, 
60  c.c).  J.  Cordin  warmly  recommends  mercurial  fumigation  for  the 
relief  of  laryngeal  stenosis.  The  development  of  the  signs  of  actual 
stenosis,  as  shown  by  stridulous  breathing,  cyanosis,  etc.,  furnishes  an 
indication  for  either  intubation  or  tracheotomy.  According  to  my 
observations,  the  results  of  intubation  have  been  quite  favorable,  and 
1  would  strongly  reconlmend  a  trial  of  this  procedure  before  resorting 
to  tracheotomy  (see  temperature-chart.  Fig.   18). 

{d)  External  Applications. — External  applications  to  the  throat  have  no 
effect  on  the  course  of  the  disease.  They  are  useful,  however,  in  relieving 
the  pain  and  the  swelling  in  the  lymph-glands.  Careful  massage  of  the 
neck  with  camphorated  oil,  as  hot  as  the  skin  will  tolerate,  is  very  sooth- 
ing ;  and  soap  liniment  may  be  used  in  the  same  way,  or  if  much  pain 
exists  chloroform  liniment  may  be  substituted.  Poulticing  for  the  relief 
of  pain  is  not  desirable,  as  it  seems  to  favor  suppuration.  In  older  chil- 
dren the  ice-bag  has  been  used  with  good  effect,  and  it  soon  brings  grate- 
ful relief  from  the  tension  and  subdues  inflammation.  All  manipulations 
about  the  child,  however,  should  be  carried  on  as  gently  as  possible,  so 
that  its  rest  may  not  be  disturbed. 

Serum-therapy ;  the  Antitoxin  Treatment. — This  has  now  passed  be- 
yond the  stage  of  uncertainty  and  experimentation,  and  must  be  regarded 
as  one  of  the  most  positive  advances  made  in  practical  medicine.  Its 
utility  rests  upon  the  discovery  that  animals  may  be  rendered  immune  to 
diphtheria,  and  that  the  blood  of  an  animal  so  treated,  when  introduced 
into  another  animal,  protects  the  latter  from  infection  by  the  diphtheria 
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bacilli.  The  studies  of  Behring,  Roux,  Kitasato,  and  others  have  demon- 
strated that  the  use  of  the  blood-serum  of  the  lower  animals,  artificially 
rendered  immune  against  diphtheria,  has  a  powerful  healing  influence 
upon  diphtheria  that  has  been  contagiously  or  spontaneously  acauired  by 
man.  These  experiments  were  first  published  in  December,  1890.  The 
principle  was  first  shown  to  be  true  of  tetanus,  and,  late  in  1892,  Behring 
further  showed  that  the  blood  of  an  immunized  animal  had  the  power 


Pio.  18.— Temperature-chart  of  a  case  of  diphtheria. 


both  of  protecting  and  of  curing  susceptible  animals  which  had  been  in- 
oculated either  with  the  toxins  or  the  bacilli  of  diphtheria.  In  preparing 
the  blood-serum  it  is  very  desirable,  of  course,  to  have  a  uniform  strength 
or  standard.  One-tenth  of  one  cubic  centimeter  of  what  Behring  calls 
his  normal  serum  will  counteract  ten  times  the  minimum  of  diphtheria 
poison,  fatal  for  a  guinea-pig  weighing  three  hundred  grams.  One  cu- 
bic centimeter  of  this  normal  serum  he  calls  an  antitoxin  unit.  The 
serum  prepared  by  his  method  is  labelled  in  three  strengths.  No.  I.  is 
sixty  times  the  strength  of  the  normal  serum ;  No.  II.  is  one  hundred 
times  as  strong ;  and  No.  III.  is  one  hundred  and  forty  times  as  strong. 
To  a  child  of  two  years  or  over  not  less  than  800  or  1000  units  should 
be  administered  at  the  first  dose ;  hence  solution  No.  I.  is  rarely  employed 
at  the  present  day.  Should  a  favorable  result  not  be  attained,  then,  on 
the  following  day,  1600  to  2000  units  should  be  administered,  and  a  third 
dose  after  a  similar  interval  if  necessary.  The  latter  dose  should  be  em- 
ployed at  the  outset  in  very  severe  cases  and  in  those  not  seen  until  they 
are  far  advanced.  The  sites  to  be  selected  for  injection  are  various.  In 
very  young  children  either  the  buttock  or  thigh  is  to  be  preferred,  while 
in  older  children  the  flanks  or  subscapular  spaces  may  be  chosen  as  well. 
The  injections  should  be  made  deeply  into  the  subcutaneous  cellular 
tissue. 
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In  fortunate  cases  the  inflnence  of  the  serum  soon  becomes  apparent. 
Within  twenty-four  hours  the  faucial  swelling  diminishes,  the  membrane 
exfoliates,  the  temperature  falls,  the  pulse  becomes  slower  and  stronger, 
and  the  general  condition  of  the  patient  quickl;  improves.  In  cases  of 
moderate  severity  and  when  injections  are  employed  early  the  improve- 
ment in  the  throat  and  the  constitutional  symptoms  is  very  decided ;  and 
the  earlier  the  case  comes  under  treatment  the  better  are  the  results. 
There  are,  however,  many  cases  of  great  severity  in  which  the  antitoxin 
has  been  used  early,  and  yet  has  not  shown  any  benefit. 

A  danger  in  serum-therapy  may  be  the  development  of  local  abscesses, 
which,  if  full  antiseptic  precautions  be  taken,  must  be  rare  indeed.  I 
have  escaped  them  altogether.  Certain  skin-eruptions  have  been  observed 
after  injections,  mostly  urticarial,  though  sometimes  scarlatiniform.  The 
latter  form  has  given  rise  to  apprehensions  of  scarlatina.  Widerhofer 
had  one  case  which  was  isolated  as  measles,  but  never  developed  any 
symptoms  other  than  the  suggestive  eruption.  Rarely,  joint-pains  and 
swellings,  with  general  prostration,  supervene.  Two  fatal  cases  have 
been  reported — one^  that  of  a  healthy  boy  five  years  old,  the  result  of  an 
injection  of  Behring's  fresh  serum  as  a  preventive,  dying  within  five 
minutes;  the  other  occurred  in  Berlin.* 

For  establishing  immunity  in  subjects  exposed  to  infection  the  injec- 
tion of  60  units  (1  cubic  centimeter  of  the  No.  I.  serum)  affords  pro- 
tection. In  order  to  arrest  the  development  of  the  disease  during  the 
period  of  incubation  100  units  (1  cubic  centimeter  of  No.  II.  serum)  is 
probably  sufficient. 

A  large  number  of  preparations  are  on  the  market,  many  of  which 
are  good,  yet  great  caution  must  be  exercised  in  their  selection. 

The  use  and  value  of  antitoxin  in  private  practice  are  best  shown  in 
the  following  summary  of  the  report  of  the  American  Pediatric  Society's 
investigation  of  the  subject: 

1.  The  report  includes  returns  from  615  physicians.  Of  this  number 
more  than  600  have  pronounced  themselves  as  strongly  in  favor  of  the 
serum-treatment,  the  great  majority  being  enthusiastic  in  their  advo- 
cacy. 

2.  The  cases  included  have  been  drawn  from  localities  widely  sepa- 
rated from  each  other,  so  that  any  peculiarity  of  local  conditions  to  which 
the  favorable  reports  might  be  ascribed  must  be  excluded. 

8.  The  report  includes  the  record  of  every  case  returned,  except  those 
in  which  the  evidence  of  diphtheria  was  clearly  questionable.  It  will 
be  noted  that  doubtful  cases  that  recovered  have  been  excluded,  while 
doubtful  cases  that  were  fatal  have  been  included. 

4.  No  new  cases  of  sudden  death  immediately  after  injection  have 
been  returned. 

5.  The  number  of  cases  injected  reasonably  early,  and  in  which  the 
serum  appeared  not  to  influence  the  progress  of  the  disease,  was  but  19, 
these  being  made  up  of  9  cases  of  somewhat  doubtful  diagnosis,  4  cases 
of  diphtheria  complicating  measles,  and  3  malignant  cases  in  which  the 
progress  was  so  rapid  that  they  had  passed  beyond  any  reasonable  pros- 
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pe^  of  recovery  before  the  serum  was  used.     In  2  of  these  the  serum 
VH  of  uncertain  strength  and  of  doubtful   value. 

6.  The  number  of  cases  in  which  the  patients  appeared  to  have  been 
woree  by  semm  was  8,  and  among  these  there  is  only  1  ca^^e  in 
ifeh  the  n?sult  may  be  fairly  attributed  to  the  injection. 

T,  The  general  mortality  in  the  5794  cases  reported  was  12.3  per 
cent,  Mid,  excluding  all  cases  moribund  at  the  time  of  the  injection  or 
driag  within  twenty-four  hours,   it  was  8.8  per  cent. 

8.  The  most  striking  iraproveraent  was  seen  in  cases  that  were  injected 
^inring  the  first  three  days.     Of  4120  such  cases  the  mortality  was  7.3 
eeut.,  and^  excluding  cases  moribund  at  the  time  of  the  injection  or 
Wag  within  twenty-four  hours,  it  was  4.8  per  cent. 

5.  The  mortality  in  1448  cases  injected  on  or  after  the  fourth  day 
n§  27  per  cent. 

R  The  most  convincing  argument,  and,  to  the  mincls  of  the  com- 
ttitkfi  &n  absolutely  unanswerable  one,  in  favor  of  serum -therapy  is 
bond  in  the  results  obtained  in  the  125^»  laryngeal  cases  (membranous 
cwap).  In  one-half  of  these,  in  a  large  proportion  of  which  the  symp- 
tMM  wen?  severe,  recovery  took  place  without  operation.  Among  the 
•>S3  in  which  intubation  was  performed  the  mortality  was  25*9  per  cent., 
«ir  lees  than  half  as  great  as  has  ever  been  reporte*i  by  any  other  form  of 
tmtment. 

Ih  The  proportion  of  coses  of  broncho-pneumonia  (5.9  per  cent.)  is 
T«ty  smalh  and  in  striking  contrast  to  results  published  from  hospital 

12.  As  against  the  two  or  three  in.*5tances  in  which  the  serum  is  be- 
lieved to  have  acted  unfavorably  upon  the  heart  might  be  cited  a  large 
UlW  in  which  there  was  a  distinct  improvement  in  the  hearths  action 
cAif  the  serum  was  injected. 

18.  There  is  very  little,  if  any,  evidence  to  phow  that  nephritis  was 
wmi\  in  any  case  by  the  injection  of  serum.  The  number  of  cases  of 
l^tiiDe  nephritis  is  remarkably  small,  the  deaths  from  that  source  num- 
■^ng  but  15. 

14.  Tije  effect  of  the  serum  on  the  nervous  system  is  less  marked 
™i  UfKia  any  other  part  of  the  body  ;  paralytic  sequelae  being  recorded 
a»  '*>T  per  cent,  of  the  eases,  the  reports  going  to  show  that  the 
jw^tmion  offered  by  the  serum  is  not  great  unless  injections  are  made 
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Itefinition. — Septicemia  is  a  systemic  infection  due  to  a  raicrobic 

> '"viHJou  of  the  blood  and  tissues,  with  or  without  a  detectable  scat  of 

iftipction,     Sapremia  is  a  toxemia  of  saprophytic  origin,  while  septic 

^^^nmiifyn  is  an  affection  due  to  the  absorption  of  poisons  from  foci  of 

Iwppuntion.     Mixed  infections  are  common,  hence  it  is  clinically  ira- 

P^^^Ue  to  differentiate  cases  of  pure  sapremia,  septic  intoxication,  and 

•^pticomia  in  most  instances. 

Pathology. — ^After  death  the  body  putrefies   early.     The  macro- 
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scopic  changes  in  the  viscera  are  sometimes  few  and  often  wanting.  The 
muscles  present  a  brownish  color-tint.  The  pia  mater  is  generally  con- 
gested, and,  together  with  the  nerve-centers,  may  be  the  seat  of  ecchy- 
moses.  The  blood  is  dark  (^'  tar-like  *') ;  its  coagulability  is  diminished, 
and,  microscopically,  it  shows  an  abundance  of  micrococci  and  bacilli. 
The  spleen  is  somewhat  softened  and  its  lymphoid  elements  more  dis- 
tinct, and  almost  invariably  ecchymoses  are  found  in  the  serous  mem- 
branes, especially  the  pericardium  and  peritoneum. 

In  protracted  septicemia  more  marked  alterations  exist,  and  among 
them  may  be  briefly  enumerated  the  following:  endocarditis  (rarely 
ulcerative^ ;  gastro-intestinal  catarrh  (of  the  duodenum  and  rectum  in 
particular)  with  punctiform  extravasations;  enlargement  of  the  lym- 
phatics and  spleen,  with  softening  of  the  latter ;  cloudy  swelling  of  the 
liver  (rarely  the  so-called  emphysema  of  the  organ  due  to  putrefaction) ; 
edema  and  catarrhal  inflammation  of  the  uriniferous  tubules ;  conges- 
tion, sometimes  associated  with  edema  of  the  lungs;  and  inflamma- 
tion of  the  pleura,  pericardium,  and  peritoneum,  with  ecchymoses  and 
trivial  effusions. 

Microscopically,  the  internal  organs  show  numerous  small  foci  of  in- 
flammation, some  of  which  may  be  the  seat  of  "coagulation-necrosis.'' 
Bacteria  are  found  in  abundance  in  various  situations,  such  as  the  exu- 
dations, the  capillaries  of  the  inflammatory  foci,  and  renal  glomeruli. 

Btiology. — Bacteriology. — Septicemia  is  due  to  micrococci  which 
Koch  has  shown  to  be  considerably  smaller  than  pus-cocci,  though  no 
one  form  of  bacterium  has  been  found  constantly  present  to  the  exclu- 
sion of  all  others.  Besser,  as  the  result  of  careftil  experiments,  con- 
cludes that  septicemia  is  caused  solely  by  streptococci,  while  Rosenbach 
and  others  have  found  both  staphylococci  and  streptococci.  Doubtless 
in  many  instances  of  human  septicemia  the  clinical  manifestations  are 
due  partly  to  bacterial  poisoning  and  partly  to  septic  intoxication  with 
the  poisons  (ptomaius)  developed  by  the  organisms,  and  the  ptomains 
probably  kill  the  patient  before  the  bacteria  can  propagate  themselves 
throughout  the  system.  Laboratory  experiments  teach  us  that  in  the 
lower  animals  septicemia  can  be  produced  both  by  chemical  poisons  and 
by  bacterial  infection,  and  these  two  types  are  observed  in  human  beings. 
With  reference  to  the  bacterial  form  Warren  *  states :  "  Whether  this 
process  is  caused  solely  by  the  multiplication  of  bacteria,  or  is  depend- 
ent in  part  upon  the  liberation  of  intensely  powerful  poisons,  or  is  due 
to  some  ferment-like  substance  capable  of  reproducing  itself  like  the 
poison  of  the  serpent,  as  are  diphtheria  and  tetanus,  much  more  ex- 
tensive studies  upon  the  human  subject  will  be  necessary  to  enable  us 
to  say." 

Modes  of  Infection  and  Introduction  of  the  Poison  into  the  Sjrstem. — (1) 
Wounds,  either  surt^ical  or  the  result  of  injury,  with  which  we  have 
nothing  further  to  do  in  this  work. 

(;2)  Through  the  uterus,  following  labor,  miscarriage,  or  abortion. 
Generally  in  these  cases  there  are  accompanying  local  changes,  but  in  a 
few  the  poison  a})i)ears  to  pass  the  unguarded  portals  of  the  organ,  while 
the  latter  exhibits  nothing  abnormal. 

(3)  The  cases  in  which   the  poison  gains  entrance  into  the  body 

*  Snrpiral  Pnthnlogy  and  ThfrnpntiicJi,  p.  340. 
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obvious  wounds  or  raw  surfaces  are  relatively  more  common. 
the  skin  is  <juite  natural,  septic  infection  or  intoxication  can- 
""ttJt  occur,  but  the  slightest  abrasion  or  cut,  bed-sore,  etc.  may  serve 
li  ft  gate  of  admission.  These  slight  lesions  ''  may  be  almost  com- 
|l«l«ly  hejkled  by  the  time  the  severe  symptoms  of  the  disease  are 
doped"  (StrUmpell). 

(4)  Mncous  membranea  often  admit  the  virus,  being  les^s  protective  in 

JuAtiire  than  the  skin*     The  numerous  bacteria — benign  and  pathogenic 

L— tkttt  are  constantly  present  in   the  intestinal  canal   may  also  find  in 

lesions  (as  in  typhoid  fever,  dysentery,  etc.),  or  catarrhal  infiam- 

ilion  even,  points  of  lodgement  and  cause  a  systemic  infection.     To 

Ail  category  belongs  that  form  of  septic  infection  which  follows  gonor- 

thei.    The  so-called  cases  of  ''' spontaneous  septicemia"  are  also  usu- 

lUy  occasioned  by  absorption  from  the  mucous  surfjices. 

Rheumatic  or  septic  manifestations  often  follow  attacks  of  tonsillitis, 
•ad  it  is  probable  that  the  tonsils  are  more  fre*jueiitly  points  of  en- 
tnmce  for  the  organism  than  has  hitherto  been  supposed  (Wade.  Ban- 
aatj^ne). 

(o)  "Sepsis  Intestinalis." — This  special  form  of  poisoning  is  caused 
H  canned  meats,  ice  cream,  sausages,  and  cheese.  Vaughan,  to  whom 
we  art?  indebted  for  the  first  description  of  ''sepsis  intestinalis,  '  found 
inchwse  a  ptomain  which  be  named  tjfrotoxtfon,  and  which  he  regarded 
as  the  active  agent  in  this  group  of  poisoning  cases.  The  symptoms  are 
diw,  iccording  to  bis  statement,  to  poisoning  by  chemical  substances, 
being  instances  of  sapremta  :  hut  it  may  yet  be  found  that  the  jntes- 
tty  micrO'organispas    play    a   more    or   less    promioent    part    in    the 

(tf)  Ogg^ton*  recognizes  as  one  of  the  mildest  forms  of  sapremia  the 
sitkne?*  and  nausea  produced  by  a  bad  smell,  wluch,  he  claims,  is  but 
I  Irtoniairj  of  putridity  that  may,  under  certain  contingencies,  produce 
^ifioite  symptoms.  On  the  other  hand,  persons  who  are  habitually  ex- 
P<>«edto  lad  odors  (workers  in  sewers,  in  the  dissecting-room,  etc*)  may 
*<-''Hiir«  a  considerable  degree  of  immunity  against  jjoisoning  of  this 
*Jrt.  The  fever  in  these  cases  corresponds  in  severity  to  the  dose  of 
tf^e  poison. 
d]  Septicemia  may  be  associated  with  or  follow  osteomyelitis. 
Clinical  History. — (1)  Symptoms  of  Sapremia.— The  fact  that  this 
wnn  may  occur  without  bacterial  infection,  either  local  or  general,  must 
"***ft»phiisized,  but  more  fret|iiently  there  will  be  either  local  infection  or 
Putrefactive  changes,  with  the  production  of  a  grave  general  condition 
♦me  U)  tbe  absorption  of  the  poisonous  chemical  products.  In  certain 
•Jtiier  acute  infectious  diseases  (diphtheria,  tetanus,  typhoid  fever,  ery- 
^'I^Ias,  etc)  the  general  symptoms  are  similarly  engendered.  Perhaps 
we  most  typical  examples  of  sapremia  seen  by  the  physician  are  those 
<loe  to  tyrotoxicon  and  to  the  unaeciistomcd  inhalation  of  foul  odors. 
^^t  tie  beginning  a  chill  may  occur,  but  this  is  more  geTierally  wanting. 
^*^*ipm  intestinalis**  marked  local  mpftptoms  may  initiate  the  attack, 
WfiWJsea,  vamiting,  colicky  pains,  diarrhea,  etc.,  and  in  all  forms  there 
^/*wr,  the  temperature  often  rising  rapidly  to  WT°  or  10:i°  F.  (38.3°- 
aW^  C*)  and  sometimes  higher.  Pro^tratiuu  and  anemia^  particularly 
'  Warren,  loc,  tit,,  p  'M2. 
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the  latter,  may  be  prominent  symptoms.  Mtcro9copic  ezaminatian  of 
the  blood  generally  shows  leukocytosis,  and  always  a  marked  redaction 
in  the  number  of  red  corpuscles. 

Sapremia  following  childbirth  is  a  most  typical  sub-variety,  and, 
apart  from  the  special  history,  the  symptoms  are  much  the  same  as  those 
detailed  above.  It  is  the  form  most  amenable  to  treatment,  the  removal 
of  the  cause  being  followed  by  a  rapid  disappearance  of  all  alarming 
symptoms. 

(2)  Symptoms  of  True  Septicemia. — There  is  an  m<?ufta^ton-period  which 
is  of  variable  duration,  though  usually  averaging  several  days.  The 
onset  is  more  gradual  than  in  the  previous  variety,  although  often  marked 
by  a  chill.  Accession  oi fever  following  surgical  procedures,  with  head- 
ache, anorexia,  prostration,  sometimes  vomiting  and  diarrhea,  and  espe- 
cially dulness  occasionally  amounting  to  mild  stupor,  announce  the 
affection :  these  symptoms  should  also  excite  suspicion  in  the  absence 
of  obvious  causal  factors.  They  become  intensified,  and  now  the  attack 
may  closely  simulate  certain  other  infectious  diseases  (typhoid  fever, 
acute  miliary  tuberculosis,  ulcerative  endocarditis,  etc.),  the  clinical 
picture  as  outlined  presenting  nothing  characteristic.  There  are,  how- 
ever, more  or  less  distinctive  features,  which  will  be  considered  seriatim. 

(a)  The  Fever. — This  is  usually  of  the  continued  type,  and  tends  to 
increase  in  degree,  fatal  cases  often  terminating  in  hyperpyrexia.  At 
the  beginning  the  temperature  may  rise  quite  rapidly,  and  in  some  cases 
it  may  even  be  subnormal.     Deep  morning  remissions  may  be  observed. 

{h)  The  Gircnlatory  System. — The  pulse  is  frequent,  and  near  the  end 
becomes  very  weak.  In  subacute  cases  characteristic  lesions  (endocar- 
ditis in  particular)  may  develop,  but  are  difficult  of  recognition,  since 
they  do  not,  as  a  rule,  give  rise  to  audible  murmurs  or  other  physical 
signs.  In  other  instances  soft  murmurs  may  be  heard,  but  it  is  indeed 
hard  to  discriminate  these  from  functional  sounds.  Moderate  leukocy- 
tosis (principally  of  p(»lymorphonuclear  variety)  is  observed,  and  the 
l)resence  of  micrococci  in  the  blood  during  life  has  been  demonstrated. 

(c)  Gaatro-intestinal  System. — The  spleen  may  become  perceptibly 
enlarged,  and  gastro-enteritis  is  usually  present,  either  in  an  acute  form 
with  vomiting  and  fretiuont  serous  discharges  or  more  often  merely  with 
a  diarrhea  of  moderate  intensity  (septic  diarrhea). 

((/)  Gutaneous  Ssrmptoms. — Punctiform  hemorrhages  into  the  skin  are 
of  prime  importance  in  the  diagnosis.  Occasionally  more  extensive 
ecchymoses  appear,  scarlatinal  eruptions  also  showing  themselves,  but 
these  are  less  characteristic.  Among  rare  appearances  herpes,  roseola, 
edematous  inflammations,  and  faint  jaundice  (affecting  the  skin  and 
conjunctiviv)  may  be  obsorvo<l.  The  icterus  is  probably  due  to  disinte- 
gration of  the  red  blood-corpuscles  in  the  liver. 

(<»)  Renal  Ssrmptoms. — The  lesions  constitute  the  so-called  *' septic 
nephritis,"  the  urine  often  containing  a  fair  amount  of  albumin,  epi- 
thelium,  tube-casts,  and  rc<l  and  white  corpuscles. 

Diagnosis. — {(i)  Sapremia  can  be  distiujiuished  by  the  history,  the 
immediate  appearance  of  the  symptoms,  their  character,  and  by  the 
prompt  effect  of  the  removal  of  the  excitinj:  causae.  The  diagnosis  often 
requires  a  most  careful  search  for  the  known  etiologic  factors,  though 


PYEMIA.  201 

eTen  without  the  latter  we  can  sometimes  arrive  at  a  correct  conclusion 
by  a  careful  process  of  exclusion. 

{h)  Tme  Septicemia. — Here  the  existence  of  an  incubation  period,  the 
contiued  fever,  mental  apathy,  faint  jaundice,  splenic  enlargement, 
and  the  characteristics  of  septic  nephritis,  all  combine  to  form  a  well- 
defined  group  of  phenomena.  A  careful  blood-examination  should  be 
made  for  micrococci,  etc.,  and  cultures  should  be  undertaken  in  spon- 
taneous septicemia  and  associated  forms  (e.  g,  septico-pyemia).  The 
surgeon  should  look  to  the  condition  of  the  wound  if  one  is  present. 

Course  and  Prognosis. — The  course  may  be  brief,  virulent  at- 
tacks sometimes  terminating  fatally  within  forty-eight  hours,  this  being 
especially  true  of  sapremia  when  the  dose  of  the  poison  is  large.  The 
gravity  of  the  case  in  the  latter  form  is  in  direct  proportion  to  the 
amount  of  virus  that  enters  the  system,  the  outlook  being  good  when 
the  cause  is  removable.  On  the  other  hand,  in  true  septicemia  this 
avails  nothing,  the  progression  tending  steadily  to  the  end.  The 
mildest  types  may,  in  rare  instances,  terminate  favorably,  but  the  effects 
are  not  dependent  upon  the  dose,  and  the  minutest  quantity  may  lead 
to  specific  results  in  their  fullest  intensity.  It  must  not  be  forgotten 
that  septicemia  may  pursue  a  chronic  course  in  which  the  symptoms  are 
milder,  although  the  termination  is  very  generally  unfavorable. 

Treatment. — Of  first  importance  is  the  removal  of  the  cause  when- 
ever practicable.  The  physician  must  support  the  patient's  strength  by 
a  suitable  dietary  and  by  the  judicious  use  of  cardiac  stimulants ;  the 
former  should  consist  mainly  of  liquids  (milk,  egg-white,  meat-juice, 
etc.),  and  the  latter  of  alcoholics,  together  with  strychnin  and  am- 
monia. Of  medicines,  internal  antiseptics  (mercuric  chlorid,  creasote, 
etc.)  richly  deserve  a  trial,  though  striking  results  have  not  been 
obtained  from  their  employment.  The  fever  calls  for  antipyretics. 
Cardiac  depressants,  as  acetanilid  and  phenacetin,  should  not  be  resorted 
to,  however,  when  great  cardiac  asthenia  exists.  To  meet  the  renal 
conditions  the  free  use  of  water,  together  with  the  least  irritating  of 
the  diuretics,  is  to  be  advised  and  encouraged.  A  powerful  agency  in 
eliminating  the  microorganisms  and  their  toxic  products  is  found  in 
normal  salt  solution,  which  may  be  administered  by  hypodermoclysis 
(*'  washing  the  blood  *').  Not  less  than  from  one  to  several  pints  of  this 
fluid  are  to  be  used  daily.  In  the  inoperable  cases,  antistreptococcic 
serum  should  be  employed.  At  first  1000  units  of  Marmorek's  serum 
should  be  injected  daily,  later  at  longer  intervals. 


PYEMIA. 

Definition. — A  disease  of  the  blood  invariably  associated  with  sup- 
puration, and  due  to  an  absorption  of  pyogenic  organisms. 

Pathology. — The  cadaver  does  not  undergo  putrefaction  as  early  as 
in  septicemia.  Briefly  considered,  the  pathologic  lesions  that  fall  within 
the  physician^s  province  arrange  themselves  under  the  following  heads : 

(1)  Thrombosis  and  Emboliflm. — At  first  the  veins  leading  to  and  from 
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the  seat  of  the  local  changes  from  which  pyemia  arises  contain  thrombi 
which  may  soften  into  a  puriform  material.  Thrombi  are  also  found 
frequently  in  the  lungs,  a  circulating  embolus  first  finding  lodgement  in 
the  pulmonary  artery  and  its  branches;  they  may  be  present  in  the 
liver,  kidneys,  spleen,  cortical  substance  of  the  brain,  and  in  other 
localities. 

(2)  Abscesses. — These  so-called  metastatic  abscesses  are  set  up  by 
septic  emboli  or  result  from  the  thrombi  (chiefly  pulmonary  and  portal), 
and  are  found  in  the  various  internal  organs,  mainly,  perhaps,  in  the 
lungs,  liver,  spleen,  and  kidneys.  They  are  not  large,  but  may  coalesce 
and  form  cavities  of  the  size  of  an  apple.  The  kidneys  are  the  chief 
organs  of  elimination  in  this  disease,  and  hence  it  happens  that  numer- 
ous clumps  of  micrococci,  producing  miliary  abscesses,  are  frequently 
seen  in  the  regions  of  the  Malpighian  bodies.  Infarction  may  be  ob- 
served also.  1  here  are  many  other,  though  rarer,  seats  of  abscesses,  as 
the  muscles,  submucous  and  subcutaneous  tissues,  bones,  the  parotid 
gland,  brain  (cortical  portion),  ovaries,  and  testicles. 

(3)  Lesions  of  the  Skin  and  of  Mucous  and  Serous  Membranes. — At 
the  post-mortem  examination  hemorrhagic  extravasations  and  pustules 
are  often  visible  in  the  skin.  The  mucous  membrane  of  the  alimentary 
tract  is  rarely  affected,  differing  in  this  point  from  septicemia,  though 
occasionally  ulcers  may  be  noted,  and  most  commonly  in  the  stomach 
near  the  pyloric  orifice  (in  puerperal  cases)  and  in  the  large  bowel.  Prob- 
ably they  are  always  secondary  to  the  submucous  miliary  abscesses.  The 
serous  membranes  (pleura,  pericardium,  meninges  of  the  brain,  synovial 
membranes)  may  be  the  seat  of  purulent  inflammation  and  of  hemor- 
rhagic extravasations. 

(4)  Gardiac  Lesions. — Ulcerative  endocarditis  forms  the  chief  morbid 
lesion.  It  begins  in  the  form  of  small  nodular  vegetations  upon  the 
valves  (most  frequently  the  mitral),  which  disintegrate  and  leave  ulcers 
behind  (vide  Ulcerative  Endocarditis). 

Etiology. — Bacteriology. — Experimental  investigations  have  shown 
conclusively  that  the  organisms  usually  responsible  for  this  condition  are 
the  staphylococcus  and  the  streptococcus.  Whether  the  former  or  the 
latter  be  the  agent  of  infection  in  the  given  case  depends  chiefly 
upon  the  condition  of  the  tissues  at  the  starting-point,  especially  with 
reference  to  the  character  of  the  local  defensive  processes;  also,  though 
to  a  lesser  extent,  the  degree  of  virulence  of  the  micrococci. 

Other  important  pyogenic  micro-organisms  are  the  gonococcus,  pneu- 
mococcus,  bacillus  pyocyaneus,  bacterium  coli  communis,  bacillus  tetra- 
genus,  and  many  of  the  specific  micro-organisms. 

Paths  of  Infection  of  the  Body. — (a)  Almost  always  the  entrance  is  by 
the  blood'Vesseh,  the  special  varieties  of  micrococci  that  cause  pyemia, 
reaching  the  veins  and  producing  throrabo-phlebitis.  Less  frequently  they 
reach  the  arteries  and  produce  thrombo-arteritis.  From  the  former  con- 
dition emboli  may  be  disseminated  throughout  the  system,  while  from 
the  latter  the  emboli  are  arrested  in  the  neighboring  capillaries  to  which 
the  tributaries  of  the  vessel  lead.  Micrococci  independently  of  emboli 
may  be  found  wandering  in  the  blood-stream. 

(b)  Another  path  of  entrance  is  the  lymphatic  syateniy  but  here  the 
cocci  meet  with  greater  forces  opposing  their  attempts  to  spread  than 
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[Ae  Wood- vessels,  and  hence  it  is  a  much  rarer  iuo*le  of  pro|»a^a- 

)  In  spontaneous  pj/fmia.  in  which   there  is  no  woiiii4  to  not  as  an 

itioB  atrium,  we  must  presuppose  the  existence  of  either  a  trivial 
ion*  *8  in  *'  Sipontaneous  septicemia,"  or  an  area  of  lessened  resistance, 
latter  may  be  produced  by  inflammation,  by  a  contusion,  and  in 
er  ways,  and  all  that  seems  necessary  is  a  lowering  of  the  tone  of 
le  general  system  (Warren).  I  am  certain  that  ulcerative  endocarditis 
Mi  fret^uently  the  starting-point,  hut  is  usually  secondary  to  foci  of 
n  elsewhere,  as  chiimed  by  Osier.     The  appendix  is  often 

primmry  or  original  focus  in  this  category  of  cases,  micrococci  local- 
[ iiiijg  iherasel  ves  here  in  con8et|Uence  of  a  preceding  disturbance  of  the 
iion  or  catarrhal  inflammation.  I  recollect  one  case  in  which  no 
a1  abscess  was  found  at  the  post-mortem. 

Ftedii]K>8mg  Oanses. — (a)  Epulemk  Injlueuee, — ^It  has  been  proved 
tjiktindant  experience  that  certain  seasons  are  characterized  by  epi- 
demic oatbreaks  of  the  disease. 

IM  C&so»  have  sometimes  been  noticeably  more  frequent  in  the  early 
oonths  of  the  year  (February  and  JIarch)  than  in  otlier  setu^ons. 

[c]  Age  and  Sex. — Males  are  more  freipiently  affected  than  females, 
indmost  cases  occur  about  the  middle  period  of  life  or  at  the  time  of 
gr««Teftt  danger  from  traumatism. 

Clinical  History. — Incnbation,^ — ^Tbe  disease  sets  in  from  a  week 
totfn  days  after  the  reception  of  the  wound  or  even  earlier,  and  always 
develops  secondarily  to  suppuration  somewhere  in  the  body. 

A  most  conspicuous  symptom,  and  usually  the  first,  is  the  chill:  it 
nitj,  however,  be  preceded  for  a  variable  time  hy  ft^vrr  of  a  continued 
or  intermittent  type.  The  fever  of  pyemia  is  of  the  suppurative  type. 
noft)anJ  profttratitm  develops  early ;  the  skin  presents  an  icteroi<i 
ijilKiirance ;  and  gaatro-iutestinal  syiDptomB  may  appear,  but  are  not 
pniiDinent.  The  signs  of  abscess  of  the  lung,  liver,  and  other  organs 
toy  develop  in  some  cases,  while  in  others  the  whole  clinical  picture 
•  •ftkreti  by  the   ill-defined  characters   of  ulcerative   endocarditis. 

(tf)  Tile  CMll. — This  may  be  mild,  though  oftener  it  is  f|uite  severe, 
"ia  repeated  at  somewhat  irregular  intervals,  and  rarely  it  may  recur 
*^pr»i  times  on  the  same  day.     Chills  are  most  apt  to  occur  during  the 

(i)  The  Fever .^ — A  rapid  rise  of  temperature  accompanies  the  chiiL 
T«e  fever-eurve  is  of  the  irregularly  intermittent  *>r  profoundly  reniit- 
^''^t  tvp4?,  with  intervening  periods,  show  ing  slight  or  marked  variations, 
m  u  decided  deviations  may  occur  within  a  short  space  of  time,  a 
'^'i'liOttr  record  should  be  kept.  The  temperature  rarely  falls  to  the 
honotl  level ;  it  mav  do  so,  however,  and  remain  there  for  one  or  two 
m^  To  explain  the  peculiarities  of  the  curve  in  this  disease  we  need 
Jjlv  recall  the  great  variety  of  pathologic  processes  before  noted, 
"itt  the  sharp  fall  of  temperature  tweaUntj  occurs,  and  leaves  the 
Patient  more  or  less  exhausted*  though  only  temporarily  so  as  a  rule. 

If)  Respiratory  Syatem.—Symptoms  referable  to  the  organs  of  respi- 
^^>oa  appear  early.  The  pulmonary  abscesses  are  usually  latent,  but 
^*y  give  rise  to  dyspnea,  cough,  and  occasionally  a  purulent  expeclora- 
hoD,  Pain  is  present  if  they  are  superficially  located,  and  under  such 
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circumBtances  the  physical  signs  of  cavity  or  of  pleural  effbsion  may  be 
noted.  The  signs  of  pneumonia  at  one  or  both  bases  may  also  deyelop, 
the  expectoration  now  becoming  rusty. 

(d)  Splenic  and  Hepatic  Bymptoms. — The  foci  of  suppuration  in  the 
liver  are  difficult  of  recognition  unless  they  become  large  as  the  result 
of  coalescence  and  are  superficially  located  (see  article  Hepatic  Abscess). 
Splenic  infarction  may  also  be  safely  diagnosed  if  there  are  pain  and 
great  tenderness  (due  to  localized  peritonitis)  in  the  left  hypochondrium, 
with  progressive  enlargement  of  the  organ.  In  one  case  I  detected 
distinctly  crepitant  sounds  over  the  site  of  the  spleen  during  life. 

(e)  Cardio-vasenlar  Ssrmptoms. — The  pulse  at  first  is  accelerated,  but 
moderately  full  and  regular ;  later  it  becomes  exceedingly  rapid  and 
feeble.  Freouently  cases  in  which  ulcerative  endocarditis  develops  are 
apparently  ot  spontaneous  origin.  (  Vide  Endocarditis  in  the  section  on 
Diseases  of  the  Heart.)  Among  the  blood-appearances  during  life  are 
leukocytoHis  and  a  rather  marked  reduction  in  the  red  corpuscles,  with 
moderate  poikilocytosis.  Nucleated  erythrocytes  may  be  present.  The 
blood-plaques  are  increased. 

(/)  Gutaneous  Bsrmptoms. — The  most  prominent  is  a  mild  yet  decided 
grade  of  jaundice^  that  is  hepatogenous  (?)  in  nature.  Sweating  has 
already  been  alluded  to  as  a  symptom,  both  during  and  after  the  febrile 
paroxysms.  The  skin  finally  shrinks  from  emaciation.  Skin-eruptions 
are  common,  particularly  erythema,  purpura,  and  pustules,  and  the  gen- 
eral surface  is  often  decidedly  hyper  esthetic. 

(ff)  Oenito-urinary  Symptoms. — The  urine  is  concentrated  and  urates 
are  copiously  deposited.  There  is  albuminuria^  which  may  be  due  to 
the  pathologic  changes  or  may  be  ascribable  to  the  fever.  The  micro- 
scope discloses  the  presence  of  tube-casts,  micrococci,  pus-  and  (more 
rarely)  blood-corpuscles.     Albumose  has  been  found  in  the  urine. 

(/*)  Nervous  Ssrmptoms. — The  mind  generally  remains  unclouded  until 
an  advanced  stage  is  reached :  then  delirium  sets  in,  and  is  followed  by 
a  terminal  coma.  Metastatic  purulent  meningitis,  with  its  usual 
symptoms  (heiuiplogia,  strabismus,  ptosis,  deafness,  etc.),  may  appear. 

(i)  Symptoms  may  be  presented  by  the  jointB  and  bones.  Metastatic 
arthritis,  usually  suppurative,  is  a  not  unusual  concomitant,  and  in  some 
cases  it  is  conibine<l  with  similar  involvement  of  the  long  bones.  An 
acute  osteomyelitis  may  be  the  only  ascertainable  source  of  the  pyemia. 

Septico'pf/enu'a — By  this  term  is  meant  the  combined  presence  of 
suppuration  and  a  general  intoxication  (septicemia).  The  symptoms  of 
pyemia  (recurrent  chills,  copious  sweats,  metastatic  abscesses,  and  early 
nervous  symptoms)  dominate  the  scene  in  the  majority  of  the  cases. 
Some  of  these  instances  pursue  a  comparatively  mild,  chronic  course. 

Differential  Diagnosis. — The  disease  is  often  confounded  with  malarial 
intermittent  fever,  the  distinctive  features  of  which  have  been  given 
under  the  differential  diagnosis  of  the  latter  disease,  but  a  diagnosis 
mav  alwavs  be  made  from  the  effect  of  quinin  upon  the  fever.  A  few 
points  of' contrast,  by  means  of  which  septicemia  and  pyemia  may  be 
differentiated,  are  tabulated  below : 


ACUTE  ARTICULAR  RIJEVMATISM, 


205 


Pykmia. 
tj»  MMCi&ted  with  suppuration. 

ItrecQkrIj  iDtermittent  fover-curTe, 
Froliise    sweats    accompanying    febrile 


Sbpticemia. 

Suppuration  may  be  absent^  but   there 

Miay  Iw  II  slouf;hing  wound. 
A  Bin^li*  chill. 
Continued  type  of  curve. 
AbBent. 


I  cnaeiiitioii  and  profound  prostra-      Less  uiarked* 

fjmploma    asuallj    oome    on      Earlier, 

Atbetia.  Absent. 

tioe.  Lens  marked  (very  faint). 

BiMB.  Absent. 

Prognosis. — Pyemia  may  kill  after  an  illnese  lastiDg  but  a  few 
Idajs.    Od  the  other  hand,  it  may  become  more  or  less  protracted,  ro 
Alt  ft  chronic  form  has  been  distinguished.     In  this  variety  the  synip- 
[toiDsare  milder  in  cbaracter,  and  recovery  may  rarely  ensue. 

Treatment. — 80  far  as  the  physician *j3  province  extends,  the  treat- 
meni  is  identical  with  that  of  septicemia.  For  the  sweating  the  beat 
ig^nta  are  aromatic  sulphuric  acid  and  atropin  ;  the  latter  may  be  given 
1  f iih agaricin  (atropin,  gr.  \l\  O.0Q05;  agaricin,  gr.  J  to  i — 0,008  to 
0*016),  at  bedtime.  Prompt  surgical  interfLTcnce  must  be  resorted  to, 
iwt  only  with  a  view  to  asepsis  of  the  primary  wound,  but  also  to 
tTii^uating  the  primary  and  all  secondary  foci  of  suppuration.  The  use 
of  antistreptococcic  serum  has  led  to  immediate  improvement.  The 
«ni[vloynient  of  normal  saline  solution  by  ihe  method  of  hypodermo- 
cWs  aids  in  eliminating  the  peccant  material. 
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[Rhrnmatic  Fevtr.) 

Definitioil. — ^An  acute  febrile  disease^  the  exact  nature  of  which  is 
"nkiiown,  though  it  is  probably  infectious.  The  chief  local  manifests- 
*'«)0i3a  multiple  arthritis,  and  it?  chief  complications  are  cardiac  (endo- 
*Q<i  pericarditis)*  Hueter  first  advanced  the  germ-theory  to  account  for 
tie  disease,  and,  although  the  specific  causal  agent  has  not  as  yet  been 
^liscoirered,  this  view  is  the  only  one  that  offers  a  satisfactory  explaiia* 
^^  for  the  production  of  the  lesions,  the  acute  onset,  the  clinical 
^^ttrse,  and  the  complications  of  tlie  disease.  The  frequent  involvement 
*'  the  joints  in  many  diseases  belonging  to  the  acute  infections  may 
pf^perly  be  regarded  as  supporting  this  theory.  Striimpel  pointi?  out 
''i^fact  that  in  Leipsic,  where  articular  rheumatrsra  is  one  of  the  most 
'•^uent  of  acute  diseases,  it  has  been  observed  for  years  that  at  certain 
Jinjcii  there  are  only  a  few  cases^  while  at  others  there  is  a  striking 
>^«Tease  in  the  number. 

Pathology. — The  disease  does  not  show  peculiar  lesions,  and, 
>itiir)Dgh  the  joints  are  the  chief  seats  of  invasion,  still  in  many  instances, 
wdeven  in  aggravated  cases,  the  changes  presented  are  slight  or  alto- 
?^tbef  wanting.  Usually  the  synovial  membranes  of  the  affected  joints 
*^»  injected  and  swollen,  and  their  surfaces  may  be  more  or  less  coated 
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with  fibrin.  The  effusion,  which  in  a  majority  of  instances  has  been 
found  sterile,  is  mainly  serous,  but  contains  fibrin  and  often  leukocytes, 
and  occupies  the  joints.  A  similar  exudate  infiltrates  the  periarticular 
tissues.  The  tendinous  sheaths  may  also  be  inflamed ;  the  cartilages 
in  protracted  cases  may  become  eroded ;  and  rarely  a  purulent  exudate 
may  be  seen. 

Fatal  cases,  except  when  death  is  due  to  hyperpyrexia,  usually  show 
the  changes  peculiar  to  endocarditis,  pericarditis,  or  myocarditis,  and 
less  frequently  those  of  pneumonia  or  pleurisy.  The  fibrin-factors  of 
the  blood  are  augmented. 

Ktiolog^y. — ^Bacteriology. — Guttmann,  Collin,  and  Sahli  have  found 
the  staphylococcus  in  the  articular  exudate  of  patients  suffering  from 
complicated  or  recurrent  cases  of  acute  articular  rheumatism,  and  Sahli 
is  inclined  to  include  the  disease  in  the  group  caused  by  this  organism. 
Netter,  however,  has  found  the  streptococcus,  and  Lang  a  peculiar 
bacillus.  Singer  has  examined  92  cases  bacteriologically  and  discovered 
staphylococci  or  streptococci  in  the  majority  of  these  cases,  and  also 
post-mortem.  Pierre  Achalrae*  has  described  an  organism  which  he 
found  in  the  blood  {Thiroloix  Achalmii)  of  cases  of  rheumatism  with 
cerebral  complications-  It  is  a  bacillus  somewhat  resembling  that  of 
anthrax  ;  it  is  readily  stained  with  anilin-dyes  and  by  Gram's  method, 
and  is  anaerobic.  When  inoculated  into  guinea-pigs,  it  causes  inflamma- 
tions of  the  serous  membranes  characteristic  of  rheumatism.  Treboulet 
and  Coyon^  suggest  that  Achalrae's  bacillus  is  associated  with  only  the 
severe  forms  of  rheumatism,  and  they  have  found  it  in  some  other  cases 
associated  with  a  diplococcus^  which  latter  was  found  in  all  other  cases 
of  rheumatism  examined.  The  diplococcus  was  facultative,  anaerobic 
and  stained  by  Gram*s  method.  While  we  are  scarcely  justified  in 
ascribing  the  affection  to  any  special  micro-organism,  •*  the  bacillus  of 
Achahno  has  apparently  the  strongest  claims  to  be  considered  the 
cause/ "^  A  number  of  cases  have  been  reported  in  which  there  is  some 
evidence  of  direct  contagion. 

Predisposing  Causes. — (1)  An  infective  lesion  (septic  wound,  attacks 
of  an^^ina,  etc.)  tliat  has  prectMlod  for  some  time  the  appearance  of  the 
pain  and  articuhir  manifestations  may  often  be  found,  and  this  may  be 
conceived  to  form  a  portal  of  entry  for  micro-organisms  (Sacaze).  The 
frecjuency  with  which  an  attack  of  tonsillitis  precedes  the  development 
of  acute  articular  rheumatism  almost  indicates  a  pathological  relation 
between  the  two  diseases  (Cheadle,  Wade,  Gerhardt,  Packard).  (2) 
Seasotis, — The  months  of  February,  March,  and  April  furnish  the 
largest  percentage  of  cases,  though  the  disease  is  also  quite  prevalent  in 
the  remaining  cold  months ;  on  the  other  hand,  the  disease  may  some- 
times be  especially  fretjuont  in  summer.  Edlefsen  and  Newsholme  have 
shown  that  the  incidence  of  acute  articular  rheumatism  is  closely  con- 
nected with  the  rainfall,  the  disease  being  most  prevalent  in  dry  seasons 
when  the  ground- water  is  low.  (8) "'  Catching  cold  "  was  formerly  classed 
among  exciting  causes,  but  while  this  aftVction  often  follows  exposure  to 
abrupt  changes  of  temperature,  it  merely  jirrdisposes  to  the  disease.  (4) 
Climate. — The  disease  is  most  j»revalent   in  temperate  latitudes,  being 

»  Amu  Pcuicur  Imt.,  Nov.,  1S<>:.         *  Hull.  ,h'  hi  Si>r.  mvd  des  Hop.,  Dec.  24,  1897. 
'  D.  Kiesumn,  Journ.  Amtr.  Med,  Asfoc.,  Deo.  8,  1900. 
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both  in  the  cold  and  tropical  zones.     (5)  Occupation  is  of  primary 

rtance,  especially  if  it  entail  oft- repeated  or  proloDged  exposure  to 
influence  of  wet  and  cold  or  to  severe  changes  of  temperature.  Hence 
who  follow  certain  avocations  are  attacked  with  great  relative  fre- 

icy — e,  ff,  coachmen,  laborers,  sailors,  and  servant-girls.     (t>)  A(/e. — 

attacks  are  most  common  from  fifteen  to  thirty -five  years  of 

Out  of  655  cases,  80  per  cent,  occurred  between  the  twentieth  and 

ieth  years  (Whipham).     Cases  are  also  rattier  numerotis  between  ten 

fifteen  years,  and  I  have  met  with  4  under  the  foruier  age,     Siick- 

ip  rarely  suffer.     (7)  Sex. — Acete  articular  rheumatism  is  somewhat 

^re  common  in  men  than  in  women,  and  possibly  owing  to  the  fact 

[iat  the  former  sex  more  often  follows  predisposing  occupations.     (8) 

If     "'  '    /  ijiftuenrr  plays  a  causative  role.    (9)  Conditions  of  ill  health, 

I  y  digestive  and  hepatic  disturbances,  seem  to  exert  a  slight 

Jet  lieciaive  effect.     (10)   Chrftnic  e ntfocarditis  remlers  its  victims  very 

pn^ue  to  attacks  of  acute  articular  rheumatism,  and  some  contend  that 

ikeiwo  diseases  are  etiologically  one  and  the  same.     (11)   Vhoreic  chil- 

drtu  often  develop  rheumatism,      Batton  analyzed  115  cases;  he  found 

tilt  witbin   3  years   11,3  per  cent,  of  the  children,  without  previous 

rWomalisini,  developed  the  disease,  and  after  5  years  this  total  was  in- 

cr^*5i'<l  to  20  per  cent.     (12)  Umlemie  and  Epidemic  Jnjiiieitee. — In 

ttnm  localities  the  disease  is  endemic,  and   epidemic  incidence  has 

buftn  noted  by  McClymont,  Newsholme,  and  others.     House  epidemicg 

li«e  also  been  observed. 

An  attack  of  acute  articular  rheumatism  is  not  protective  in  churac- 
tw.  bt  increases  susceptibility.  In  this  respect  the  disease  resembles 
wtain  other  infectious  diseases  (pneumonia^  erysipelas,  etc,). 

Qinical  HlstOty. — Of  the  incuhatifrn  period  nothing  is  known, 
t^gh  prodromata,  both  local  and  generaU  may  be  observed.  There 
*»*v  Ih!  miilaise,  slight  fever,  angina,  laryngitis,  etc.,  and  hist  from  a  few 
"O'lrston  day  or  two.  The  invfision  is  usually  abrupt,  with  fever  and 
^^Dovitis,  affecting  one  or  ofteoer  several  Joints,  and  a  chill  or  a  series 
*^f  chilly  sensations  may  accompany  or  precede  the  rise  of  temperature. 
:*w  iDvolved  joints  are  tender,  often  red  and  swollen,  and  exhibit  the 
W  signs  of  a  rapidly  developed  inflamnuition.  J^ain  is  a  most  promi- 
"<^|^t  STmptom.  The  medium-sized  or  larger  joints  (Icnee,  ankle,  and 
'^J^tjare  first  involved,  and  especially  those  of  the  inferior  extreraitiea  j 
^"t  the  shoulder-,  elbow-,  and  hip-joints;  and  lastly  the  fingers,  toes, 
*ifn  intervertebral  articulations.  Quite  unusual  articulations  may  become 
]^\\m&livide  infra).  < hie  of  tfie  chief  peculiiinties  of  the  disease  is 
•^  tie  fact  that  the  joints  that  are  affected  are  not  all  the  seat  of  anatomic 
^oanges  simultaneously,  but  that  the  process  migrates  from  one  joint  to 
'^'»trier  from  day  to  day,  and  often  crosses  from  one  side  of  the  body  to 
*D»^ other.  Sometimes  this  occurs  at  longer  intervals.  Hence  the  number 
'fjniiits  involved  at  one  and  the  same  time  may  he  either  few  or  many. 

IilCJiaes  of  average  severity  the  general  feat  ores  are  subordinate  to 
«*  bcal  symptoms*  The  fever  is  usually  moderate,  the  temperature 
putnceeding  1U3^  F,  (39.4^  C),  and  the'temperature-curve  is  of  the 
irregularly  remittent  type,  corresponding  in  severity  with  the  joint- 
,«}apt(jmji.     Defervescence  is  hy  l^sis.     The  skin  is  bathed  in  a  copi- 
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ous  perspiration  which  is  not  dependent  upon  a  previous  fall  of  temper- 
ature.    N^ervous  symptoms  are  rarely  observed. 

The  general  course  of  the  disease  exhibits  wide  variations,  both  as  to 
duration  and  intensity  of  symptoms.  It  may  not  outlast  several  days,  ap- 
pearing with  mild  symptoms;  on  the  other  hand,  cases  sometimes  persist 
for  six  to  eight  weeks.  The  latter  instances,  and  even  typical  cases,  are 
apt  to  show  brief  non-febrile  periods,  alternating  with  marked  paroxysms, 
and  similar  cycles  may  be  repeated.  Cases  in  which  the  svmptoms  are  dis- 
tinct from  the  start  may  terminate  in  recovery  within  a  shorter  time  than 
those  in  which  the  features  are  of  mild  character.  As  will  be  seen  here- 
after, the  disease  frequently  manifests  complications,  especially  cardiac. 

Leading  Symptoms  and  Complications  in  DetaiL— (1)  Joints  and  Bur- 
rounding  Structures. — As  I  have  stated,  pain  is  much  complained  of, 
and  is  greatly  augmented  by  motion  and  by  pressure  of  any  sort.  It 
may  be  out  of  all  proportion  to  the  degree  of  the  anatomic  changes. 
The  joints  affected  are  generally  swollen  (most  markedly  in  the  knees), 
and  the  swelling  is  due  partly  to  effusion  into  the  joint  and  partly  to 
inflammatory  edema  of  the  periarticular  structures.  The  sheaths  oi  the 
tendons,  the  bursse,  and  often  the  adjacent  muscles  and  fascise  exhibit 
inflammatory  changes ;  hence  it  is  usual  to  see  an  extension  of  the  swell- 
ing for  a  variable  distance  from  the  joint,  the  backs  of  the  hands  often 
showing  this  to  a  marked  extent.  The  skin  may  present  a  pink  or  rose- 
colored  blush  over  circumscribed  areas  or  taking  the  form  of  streaks. 

In  even  mild  cases  there  are  usually  two,  three,  or  more  joints  in- 
volved, though  it  often  happens  that  one  bears  the  brunt  of  the  disease, 
little  complaint  being  made  of  others  less  severely  implicated.  Hence 
it  should  be  a  golden  rule  to  examine  carefully  all  the  joints  at  each 
visit.  Involvement  of  a  single  articulation  (monarticular  rheumatism) 
does  sometimes  occur,  but  the  diagnosis  of  these  cases  offers  great  diffi* 
culties.  On  the  other  hand,  an  existing  polyarticular  rheumatism  may 
become  centered  in  a  single  joint  and  there  linger  with  great  obstinacy. 

In  severe  cases  numerous  joints  may  be  invaded,  with  an  involve- 
ment of  the  joints  of  the  symphyses,  of  the  jaw,  of  the  ribs,  and  the 
sterno-clavicular  articulations.  Under  these  circumstances  the  patient 
assumes  a  dorsal  decubitus,  and  seeks  to  relieve  his  excruciating  pain 
by  holding  his  limbs  in  a  semiflexed  position  and  absolutely  motionless. 
If  now  an  attempt  be  made  to  change  his  posture,  he  complains  pit- 
eously  of  darting  pains  in  the  affected  joints.  The  fugacit^  of  rheumatic 
arthritis  has  already  been  alluded  to. 

The  inflammation,  however  intense,  may  quickly  subside  in  one  joint, 
while  at  the  same  time  an  acute  disturbance  appears  in  another.  Usu- 
ally resolution  is  complete,  no  trace  being  left  of  former  inflammation, 
though  the  disease  may  recur  in  the  joints  primarily  involved.  Suppu- 
rative arthritis  may  supervene,  though  rarely,  and  its  occurrence  points 
indisputably  to  mixed  infection.  This  complication  may  lead  to  anky- 
losis— a  sequela  which  does  not  belong  to  pure  rheumatism. 

(2)  The  Gardio-vascular  Sjrmptoms. — The  pulse  is  quickened  to  100 
beats  per  minute  or  over,  but  is  soft  and  full,  and  when  cardiac  or  other 
complications  arise  it  shows  special  characteristics  which  are  described 
in  appropriate  sections  of  this  work.  In  rare  instances  it  is  very  rapid, 
feeble,  and  irregular,  apart  from  the  influence  of  the  cardiac  involve- 
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tt.     The  resnlts  of  a  careful  blood-count  show  a  high  grade  of  symp- 
\c  anemia^  which  may  develop  with  marvellous  aaddenness.     Leu- 
u  is  also  present. 
Great  importance  attaches  to  the  cardiac  ajfeciions  that  so  frequently 

plicate  this  disease.     They  may  arise  in  any  case,  even  the  mildest, 

at  anv  stage  of  the  disease,  and  hence  the  conscientious  physician 

not  aibrd  to  neglect  the  matter  of  closel}"  and  regularly  examining 
Ae  heart-  It  must  be  recollected  that  no  special  symptoms  announce 
A*  development  of  cardiac  diseaise.  At  first  we  may  note  an  increase 
in  the  febrile  movement,  more  or  less  palpitation,  sometimes  dyspnea, 
ind  precordial  pains,  which  often  do  not  amount  to  more  than  a  sense 
rf  soreness.  There  may  also  be  attacks  of  angina  pectoris  of  appar- 
ffltlr  parely  nervous  origin  (Strumpell), 

(«)  The  most  frequent  cardiac  complication  is  aeute  endftcarditUj 
ffcch  is  present  in  25  to  80  per  cent,  of  the  cases.  We  are,  however, 
iidlj  in  need  of  reliable  statistics  upofi  this  point  It  usually  takes  the 
Am  of  simple  (verrucose)  endocarditis,  and  affects  most  frequently  the 
aitnl  valves.  But,  though  usually  indicated  by  an  apical  systolic  miir- 
ffluf,  it  is  hard  indeed  to  eliminate  the  functional  murmurs  that  may 
ilw  develop  in  the  course  of  this  disease.  Unless  combined  with  the 
fmptolDfl  detailed  above,  the  presence  of  a  blowing  systolic  mnrranr 
UNS  not  afford  trustworthy  evidence  of  the  existence  of  acute  endo- 
tuihh.  I  have  witnessed  tw  o  instances  in  which  endocarditis  preceded 
tbeirtbritic  manifestations.  Cliurcli  and  Cheadle  ^  statu  timt  *'  in  a  large 
ftijority  of  cases,  if  no  endocardial  miinimr  is  present  during  the  first  ten 
oiys  01  an  attack,  the  endocardium  escapes."  While  it  rarely  endan- 
fers  life  and  may  leave  no  trace,  in  the  majority  of  instances  the  acute 
«»<focirditi8  does  not  undergo  complete  resolution,  but  leads  to  sclerotic 
changes  and  terminates    in  incurable  chronic  valvular  disease. 

(i)  Ne3tt  in  the  order  of  frequency  is  perieardith^  which  may  or  may 
totbe combined  with  the  former.  In  many  cases  the  effusion  consista 
«  wganizahle  lymph  (often  large  in  amount);  less  commonly  it  is  sero- 
fibrinous and  rarely  becomes  purulent  or  blood-stained.  It  is  distin- 
SUJalied  hy  \U  pathognoraon i^r-  friction-sound,  though  also  by  other  char- 
*cu»nstic  signs  ivide  Pericarditis). 

(f)  Mtfocardith  is  often  present  to  a  slight  extent  in  rheumatic  endo- 
^fto  and  pericarditis  when  tbese  **ccur  independently  of  each  other, 
ii^tmore  often  and  to  a  more  marked  degree  when  endo-pericarditis  ex- 
istft.  Hence  it  is  far  less  common  than  either  endocarditis  or  pericar- 
^'^  The  changes  and  symptoms  oceasionetl  will  be  discussed  umler 
MT0<»r(liti8.  In  this  connection  it  should  be  pointed  out  that  the  con- 
Nation  weakens  the  cardiac  walls  and  leads  to  dilatation  of  tbe  ventri- 
rfeg  (usually  the  left). 

If  we  consider  rheumntism  an  infectious  malady,  we  can  readily  un- 
"^fBttad  why  the  local  manifestations  should  appear  not  only  at  the  dif- 
fmut  articulations,  but  also  in  the  cardiac  structures,  and,  as  we  shall 
^^  in  other  viscera. 

(3)  The  Skin. —  Kheumatism  pr<»duces  copious  pergpr ration.  The 
8teat  emits  a  sour  odor  and  gives  at  first  an  acid  reaction,  though 
liter  it  may  be  neutral,  and  rarely  alkaline.     The  temperature-curve  in 
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most  cases  is  not  materially  influenced  by  the  sweats.  Occasionally  the 
drops  in  temperature  and  the  free  sweats  are  concurrent,  but  the  latter 
symptom  is  apt  to  persist  despite  the  oscillations  in  the  temperature. 
Sudamina  appear,  often  in  extensive  crops.  Among  other  %kin  erup^ 
tions  less  frequently  observed  are  forms  of  erythema  (especially  jE. 
nodosum)  and  urticaria,  which  latter  may  be  associated  with  purpura 
(urticaria  Itcemorrhagiea).  The  association  of  the  latter  condition  with 
polyarthritis  is  known  as  peKoais  rheumatica,  though,  according  to  some 
writers,  this  is  not  rheumatic  in  nature.  Cutaneous  ecchymoses,  and 
even  extensive  hemorrhages  into  the  skin  and  from  the  mucous  mem- 
branes— a  general  hemorrhagic  diathesis — may  also  be  encountered. 

Subcutaneous  Rheumatic  Nodules, — In  1881,  Barlow  and  Warner 
called  attention  to  the  fact  that  during  and  after  acute  articular  rheu- 
matism, particularly  in  children  and  young  adults,  small  subcutaneous 
nodosities  attached  to  the  tendons  and  fasciae  may  in  exceptional  in- 
stances be  observed.  These  small  nodules  are  rather  firm,  movable,  and 
usually  painless.  The  skin  over  them  is  simply  elevated,  with  no  traces 
of  inflammatory  action.  They  are  most  frequently  found  at  certain 
points  of  election  (fingers,  wrists,  edge  of  the  patella,  malleoli,  and  over 
the  back  of  the  elbow),  though  also  seen  less  frequently  elsewhere; 
they  may  disappear,  and  after  a  brief  interval  reappear.  On  micro- 
scopic examination  it  is  seen  that  round  and  spindle-shaped  cells  enter 
into  their  composition.  Riess  believes  them  to  be  of  embolic  origin. 
I  met  with  one  case  of  the  sort  which  occurred  in  a  male  aged  forty-two 
years,  in  which  acute  articular  rheumatism  was  also  complicated  with 
endo-pericarditis  and  pneumonia.  Most  of  the  nodosities  were  of  the 
size  of  a  bitter  almond.  The  case  proved  fatal.  Cheadle  considers  that 
the  eruption  of  large  nodules  signifies  persistent  and  uncontrollable  car- 
<liac  disease. 

(4)  The  Fever. — The  fact  that  the  fever  fluctuates  materially  in  this 
affection  has  already  been  noted.  It  remains  to  be  pointed  out  that  if 
suppuration  occur  as  a  complication,  the  fever  may  be  of  tlie  hectic 
variety ;  also  that  rarely  hyperpyrexia  is  suddenly  developed,  and  with 
it  marked  cerebral  symptoms  (restlessness,  delirium,  and  sometimes  con- 
vulsions, finally  merging  into  stupor)  are,  as  a  rule,  though  not  neces- 
sarily, associated.  This  serious  condition  commonly  develops  about  the 
beginning  of  the  second  week.  In  ray  case  cited  above,  it  began  on  the 
sixth  day.  Delirium  usually  comes  on  either  shortly  before  or  after  the 
acute  development  of  the  hyperpi/rexia.  The  pulse  becomes  excessively 
rapid  and  feeble  and  physical  prostration  extreme.  The  temperature 
may  rise  rapidly  with  slight  interruptions  until  it  touches  108°  or  109® 
F.  (42.7°  C),  and  as  the  fever  reaches  its  maximum  death  usually  ensues. 
The  temperature  may  continue  to  rise  after  death.  The  cause  of  *' hyper- 
pyretic  rheumatism  '*  is  not  definitely  known.  It  has  been  claimed  that 
the  intemperate  are  most  apt  to  be  attacked,  but  this  belief  is  not  cor- 
roborated by  many  clinicians.  In  a  case  of  my  own,  however,  of  acute 
articular  rheuuiatism,  in  which  pericarditis  with  hyperpyrexia  occurred, 
the  patient  was  an  *'  alcoholic.*'  It  is  reasonably  certain  that  the  symp- 
toms are  due  to  an  intense  infection,  with  concentration  of  the  poison 
upon  the  nerve-,  and  especially  upon  the  thermal,  centers. 

(5)  The  Muscular  and  Nervous  Ssrmptoms. — It  has  been  stated  that 
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the  adjacent  miiscles  and  fasciae  may  exhibit  inflammatory  changes. 
They  may  also  show  more  or  less  swelling,  and  are  often  very  tender  to 
the  toach,  while  in  long-continued  cases  muscular  atrophy  ensues.  The 
cause  of  this  change  is  not  clear,  but  the  most  likely  view  is  that  it  re- 
sults not  so  much  from  disuse  of  the  muscles  (the  old  theory),  as  from 
some  trophic  disturbance  due  either  to  the  arthritis,  or  peripheral  neur- 
itis, or,  to  some  extent  at  least,  from  extension  of  the  rheumatic  inflam- 
mation from  the  nearest  articulation.  Other  theories  have  been  advanced, 
but  are  scarcely  tenable. 

Mention  has  been  made  of  the  grave  nervous  ai/mptoms  that  are  at- 
tendant upon  hyperpyrexia,  but,  independently  of  the  latter  condition, 
Dervons  pnenomena  may  be  present.  There  may  be  restlessness  and 
sleeplessness  (due  to  pain),  but  active  delirium  is  exceptional  in  uncom- 
plicated cases,  and  it  is  usually  associated  with  a  temperature  of  104°  F. 
(40^  C-)  or  higher.  In  adynamic  types,  which  are  rare,  low  muttering 
delirium  merging  into  stupor,  and  even  coma,  may  be  observed.  Active 
mental  symptoms  are  sometimes  due  to  cerebral  embolism  secondary  to 
acute  endocarditis.  When  pericarditis  is  a  complication,  wild  delirium, 
with  or  without  hyperpyrexia,  or  the  low  muttering  variety  with  stupor, 
is  not  unusual.  The  drunkard  may  develop  delirium  tremens.  Coma^ 
leading  quickly  to  a  fatal  result,  may  develop  without  other  previous  or 
associated  nervous  symptoms,  and  DaCosta  has  reported  cases  in  which 
a  fatal  coma  was  probably  due  to  uremia.  Rarely  coma  develops  during 
the  period  of  convalescence.  Convulsions  may  be  noted,  generally  pre- 
ceding the  coma,  though  rarely  as  an  independent  symptom.  Melan' 
rholia  may  arise  in  the  course  of  the  disease,  but  more  frequently  at  its 
close.     Jtteningitis  must  be  numbered  among  the  rarest  of  complications. 

Chorea  is  a  not  infrequent  sequel  of  this  disease  in  children,  and 
more  rarely  is  associated  with  it.  Of  554  cases  analyzed  by  Osier,  in 
only  88  were  chorea  and  rheumatism  associated.  These  instances  may 
or  may  not  be  accompanied  by  acute  endocarditis. 

(6)  Pulmonary  Ssrmptoms. — Pleurisy  occurs,  and  is  generally  excited 
by  an  extension  of  inflammation  from  the  pericardium,  and  from  the 
pleura  the  inflammatory  process  may  be  propagated  through  the  dia- 
phragm to  the  peritoneum.  Bronchitis  is  sometimes  present,  but  is 
rarely  a  part  of  the  rheumatic  morbid  process ;  it  is  secondary,  and  in 
most  instances  is  occasioned  by  the  co-operation  of  the  factors  that  are 
at  work  in  every  disease  in  which  enforced  recumbency  and  great  pros- 
tration coexist.  In  like  manner,  bro^icho-pneumonia  may  be  produced. 
Lohfir  pneumonia  rarely  occurs,  and  is  confined  to  aggravated  cases,  but 
pulmonary  congestion  is  occasionally  seen,  and  may  prove  fatal.  Pul- 
monary complications  are  also  prone  to  develop  secondarily  to  pericar- 
ditis, and  especially  to  endo-pericarditis. 

(7)  The  Renal  Ssrmptoms. — The  urine  is  diminished  in  amount,  is 
high-colored,  and  of  high  acidity  and  density.  The  standing  specimen 
deposits  urates.  As  in  other  infectious  diseases,  there  is  commonly 
present  a  slight  febrile  albuminuria,  but  acute  nephritis  is  extremely  rare. 
The  chlorids  are  sometimes  diminished,  but  rarely  absent. 

(8)  The  spleen  is  slightly  enlarged  in  some  cases.  The  saliva  has 
sometimes  an  acid  reaction,  and,  according  to  certain  writers,  the  sul- 
fbcvanids  are  in  excess. 
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Crliiiical  Pecnliarities  of  Acate  Articnlar  Rhenmatism  in  Children. — The 
arthritic  symptoms  in  children  are  in  abeyance  while  endocarditis  and 
pericarditis  are  predominant,  and  these  cardiac  conditions  may  appear 
before  the  joint-lesions  are  observed,  but  it  is  quite  probable  that  endo- 
carditis follows  the  joint-lesions  twice  as  frequently  in  children  as  in 
adults.  Parsons  lays  stress  upon  reduplication  of  the  cardiac  second 
sound,  audible  at  the  apex  only,  as  an  indication  of  the  development  of 
endocarditis.  This  sign  is  to  be  distinguished  from  reduplication  heard 
at  the  base,  sometimes  as  the  result  of  Bright*s  disease  and  sometimes  as 
the  consequence  of  pulmonary  obstruction.  Acid  sweats  are  slight  in 
children.  Rheumatic  tonsillitis  is  quite  common,  and  may  precede, 
accompany,  or  follow  attacks  of  rheumatism  in  children.  Erythema  is 
a  frequent  concomitant,  and  is  often  mistaken  for  scarlatina.  The  fe- 
brile movement  lasts  usually  but  a  few  days. 

Diagfliosls. — The  acute  development  as  a  primary  affection  of  poly- 
arthritis with  fever  is  a  symptom-complex  on  which  an  assured  diag- 
nosis can  be  usually  based. 

Diflforential  Diagnosis. — Pyemia  must  be  carefully  separated.  In 
pyemia,  however,  the  general  condition  is  graver,  fever  precedes  the 
local  manifestations,  and  the  fever-curve  is  irregularly  intermitting. 
Rigors  also  occur  in  pyemia  at  varying  intervals,  accompanied  by  a 
steep  elevation  of  temperature — symptoms  that  are  absent  in  rheuma- 
tism. Again,  suppurative  processes  in  the  various  viscera  and  skin  and 
slight  jaundice  appear  in  pyemia.  Rheumatic  symptoms  fluctuate 
greatly,  while  the  pyemic  do  not. 

The  multiple  swelling  of  the  joints  which  develops  after  childbirth  is 
to  be  regarded  as  septic  in  nature.  In  these  cases  arthritis  leads  rapidly 
to  suppuration,  with  more  or  less  destruction  of  the  joints.  Oout  will 
be  distinguished  from  rheumatism  in  connection  with  the  consideration 
of  the  former  disease  (vide  p.  402). 

Monarticular  rheumatism  is  with  difficulty  differentiated  from  a 
group  of  affections  which  simulate  it  closely.  (1)  The  so-called  gonor- 
rheal rheumatism  often  affects  a  single  joint,  especially  the  knee ;  but 
in  this  disease  there  is  usuallv  a  definite  history  of  recent  infection,  and 
the  local  features  (pain,  swelling,  etc.),  unlike  true  rheumatism,  are  far 
more  pronounced  than  the  general.  The  course  of  gonorrheal  arthritis 
is  longer  in  duration,  and  is  generally  connected  only  with  a  single 
joint  from  the  start ;  while  acute  articular  rheumatism  almost  always 
begins  as  a  polyarthritis,  with  subsequent  fixation  in  one  articulation. 
Cardiac  complications  are  rare  in  the  former  disease. 

(2)  Acute  osteomyelitis  is  generally  single,  and  is  sometimes  mistaken 
for  rheumatism,  from  which  it  differs,  however,  in  the  localization  of  the 
lesions  in  a  single  joint  from  the  start,  the  greater  prominence  of  the 
local  symptoms,  and  in  the  implication  of  the  epiphyses  and  the  shaft 
of  the  affected  bone  rather  than  the  joint,  and  in  the  graver  general 
symptoms  from  the  time  of  onset. 

(3)  There  is  a  liability  to  mistake  the  acute  arthritis  of  infants  for 
rheumatism.  This  attacks  by  preference  the  hip  or  knee,  and  is  a  puru- 
lent inflammation  due  to  pyemia  (Townsend),  hence  having  no  relation 
to  the  disease  under  consideration. 

(4)  Sf*rofulous  arthritis,  particularly  in  children,  has  been  confounded 
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with  rbeamatic  monartfaritis.  The  former  is  less  indurating,  the  swell- 
ing presented  is  less  symmetric,  and  the  course  is  far  less  acute  than 
that  of  the  latter. 

(6)  In  the  course  of  the  hemorrhagic  diseaseSj  scurvy,  purpura,  and 
hemophilia,  effusion  into  the  joints,  either  hemorrhagic  or  serous  in 
nature,  occurs  with  great  frequency  and  is  associated  with  rheumatic 

Cains.  The  differential  diagnosis  is  to  be  formed  from  the  tendency  to 
emorrhage,  and  in  scurvy  by  the  lesions  of  the  gums.  The  absence  of 
fever  is  usually  decisive :  unfortunately,  it  is  frequently  present  in  these 
joint-affections. 

(6)  Glanders,  at  the  onset,  may  be  mistaken  for  rheumatism. 

Prognosis. — Recoyery  is  the  general  rule.  As  in  other  infectious 
diseases,  so  in  rheumatism,  the  chief  immediate  danger  springs  from  the 
great  intensity  of  the  type  of  infection,  as  manifested  in  hyperpyrexia 
with  grave  nervous  symptoms,  the  development  of  the  general  hemor- 
rhagic diathesis,  etc. — happily  rare  occurrences  in  this  disease.  Certain 
complications,  such  as  pericarditis,  endo-pericarditis,  pneumonia,  etc., 
may  render  rheumatism  grave  or  even  hopeless,  and  rarely  the  endocar- 
ditis that  complicates  the  disease  is  of  the  ulcerative  variety  and  leads 
to  fatal  pyemia.     Pulmonary  embolism  may  occur  and  cause  death. 

The  influence  of  personal  factors  may  impede  recovery,  such  as  in- 
temperate habits,  great  obesity,  the  existence  of  previous  organic  dis- 
ease of  the  heart  or  Bright*s  disease,  etc. 

Treatment. — (1)  Sanitary  Environment,  Diet,  and  StimulantB. — The 
sick-room  should  be  well  ventilated,  and  its  temperature  maintained  at 
65«  to  70°  F.  (18.3°-.21.1°  C),  but  draughts  should  be  avoided.  The 
patient  should  be  lightly  dressed  in  flannels  and  covered  with  a  sheet  of 
the  same  material.  The  diet  should  be  liquid  and  nourishing,  milk  be- 
ing the  best  food-article.  Farinaceous  matter,  skimmed  milk,  milk  and 
Seltzer  water,  buttermilk,  egg-white,  may  all  be  employed  if  whole  milk 
cannot  be  taken  in  adequate  amount.  I  begin  the  use  of  easily-digested 
forms  of  animal  food  soon  after  defervescence  has  occurred,  but  have 
immediate  recourse  to  the  earlier,  liquid  or  soft  diet  upon  the  return  of 
pain  and  fever.  An  ordinary  dietary  is  to  be  gradually  resumed.  Stint- 
uiants  may  be  employed  if  indications  for  their  use  are  present,  and  the 
customary  mode  of  administration  may  be  followed. 

(2)  Internal  Therapeutics. — There  has  been  of  late  a  surprising 
unanimity  among  clinicians  in  commending  the  use  of  tbe  salicylates 
in  the  treatment  of  this  disease — more  so  than  at  any  previous 
time  since  their  introduction.  They  are  employed  in  most  of  the 
larger  hospitals  both  in  Europe  and  America.  Differences,  however, 
relating  to  the  mode  of  administration  and  the  particular  salt  to  be 
selected  still  exist.  Wood  *  favors  ammonium  salicylate,  for  the  reasons 
that  it  is  freely  soluble,  is  rapidly  absorbed,  and  when  given  in  sufficient 
amount  quickly  produces  the  symptoms  that  mark  salicylic  action,  while, 
in  addition,  it  is  less  depressing  than  the  other  salts  of  salicylic  acid. 
It  is  best  given  in  milk  and  is  usually  well  borne.  My  experience  with 
this  salt  in  acute  articular  rheumatism,  though  as  yet  somewhat  limited, 
has  been  satisfactory.  Until  the  present  time  sodium  salicylate  has 
met  with  more  general  favor  than  any  other  single  salt  of  salicylic  acid. 
'  University  Medical  Magazine^  Jan.,  1895. 
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The  pure  acid  is  also  used,  though  not  to  any  great  extent  at  the  present 
day.  As  regards  the  mode  of  administration,  the  total  daily  amount 
taken  is  of  higher  importance  than  the  size  and  frequency  of  the  dose. 
The  amount  given  in  twenty-four  hours  should  not  exceed  2  drams 
(8.0),  while  often  lA  drams  (6.0)  of  the  sodium  or  ammonium  salicylate  is 
sufficient.  My  metnod  is  to  give  gr.  x  (0.648)  every  two  hours  during 
the  first  day,  or  until  the  pain  and  other  local  features  have  largely  dis- 
appeared ;  then  the  remedy  is  given  at  longer  intervals,  but  not  omitted 
entirely.  In  this  manner  fresh  exacerbations  are  most  probably  averted. 
If  the  latter  occur,  however,  larger  doses  must  be  instituted,  so  as  to 
cut  them  short.  Some  recommend  that  the  medicine  be  stopped  as  soon 
as  the  pain  has  been  controlled.  Lassere  recommends  methyl  salicylate, 
and  in  40  cases  found  it  effective  in  relieving  the  pain.  Some  prefer 
salol  to  either  the  pure  acid  or  the  salicylates :  in  my  experience,  how- 
ever, the  use  of  this  drug  has  not  been  followed  by  good  results  in  the 
severe  acute  forms  of  the  disease.  Doubtless  the  reason  for  this  lies  in 
the  fact  that  salicylic  acid  can  neither  be  introduced  into  the  system  in 
sufficient  amount  nor  rapidly  enough  in  the  form  of  salol. 

Kinnicut  has  recommended  the  employment  of  the  oil  of  winter- 
green,  a  salicylic  compound  which  does  not  generally  produce  the  un- 
pleasant toxic  symptoms  so  apt  to  be  excited  by  the  salicylates  or  sali- 
cylic acid.  The  dose  is  lT\,x-xx  (0.60-1.25),  given  in  capsules  or  in 
milk,  to  be  repeated  every  two  hours.  Salicin  (gr.  x — 0.648,  every 
hour,  increased  to  gr.  xv — 0.972)  is  sometimes  efficacious  and  invariably 
agrees.  Salophen,  in  daily  doses  of  1  dram  (gr.  xv — 0.972,  every  four 
hours),  may  be  substituted  for  sodium  salicylate  if  the  latter  produces 
gastric  disturbances  after  a  few  days'  treatment ;  it  is  almost  specific  in 
its  effects.  Salophen  passes  through  the  stomach  unchanged,  to  split 
into  salicylic  acid  and  acetylparalidophenol  in  the  intestines.  Sodium 
salicylate  enemata  (oj — 10 — of  the  salicylate  and  ITlx — 0.60— of  the 
tincture  of  opium  in  each  injection)  may  be  of  advantage  in  certain 
cases.  The  remedy  is  absorbed  from  the  rectal  mucosa,  though  more 
slowly  than  from  the  stomach. 

The  treatment  with  the  salicylates  or  salicylic  acid  mitigates  the 
fever,  relieves  the  pain,  and  shortens  the  stay  in  bed  by  a  few  days,  but 
does  not  curtail  convalescence.  The  statistics  of  Williams  go  to  show 
that  the  salicylate  treatment  also  tends  to  protect  against  the  develop- 
ment of  cardiac  complications,  though  it  does  not  seem  to  influence  the 
course  of  the  complications  once  they  are  established.  In  my  experi- 
ence the  alkaline  treatment  operates  potently  to  obviate  the  occurrence 
of  the  heart-complications  and  shortens  the  period  of  convalescence,  but 
exerts  slight,  if  any,  influence  upon  the  fever-curve  and  pain.  These 
facts  led  me  long  since  to  use  the  specific  and  alkaline  treatment  in  com- 
bination, giving,  in  addition  to  salicylates  or  other  salicylic  compounds, 
as  above  indicated,  an  alkaline  remedy,  such  as  sodium  bicarbonate, 
potassium  citrate,  etc..  in  sufficient  doses  to  render,  and  then  maintain, 
the  urine  of  slightly  alkaline  reaction. 

There  are  a  few  other  remedies  tliat  should  be  referred  to,  and, 
although  more  or  less  serviceable,  they  are  without  specific  influence. 
The  foremost  amon«:  those  is  antipyrin,  but  I  have  come  to  believe  that 
safer  and  equally  efficacious  remedies  have  replaced  this  drug.     Potas- 
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sium  iodid  and  the  preparations  of  colchicum  belong  to  this  Category, 
and  should  be  tried.  Their  effects  are  most  beneficial  in  cases  that 
drag  on  after  the  a<;nte  stage  is  over.  Lactophenin  is  used  by  Roth 
as  a  most  useful  remedy  in  acute  rheumatism.  Good  results  have  been 
reported  from  the  use  of  aspirin  (gr.  vij-xv — 0.466-0.972,  thrice  daily) 
in  both  acute  and  chronic  rheumatism. 

(3)  Local  Measures. — These  occupy  a  subordinate  place  in  the  man- 
agement of  acute  articular  rheumatism.  Their  number  is  legion,  but 
only  a  few  of  the  more  valuable  can  be  adduced  here.  In  mild  cases 
the  affected  joints  should  be  wrapped  in  cotton  batting  or  in  flannel.  If 
the  pain  is  severe  despite  the  use  of  the  salicylates  internally,  fomen- 
tations as  hot  as  can  be  borne  or  hot  cloths  lightly  wrung  out  of  Fuller's 
lotion  (sodium  carbonate,  3vj — 24.0;  laudanum,  Sj — ^30.0;  glycerin, 
$j — 60.0 ;  and  water,  Jix — 270.0)  are  beneficial.  As  salicylic  acid  is 
absorbed  through  the  skin,  it  has  been  combined  with  other  agents  for 
local  use  in  the  following  formula: 


!^.  Acid,  salicyl., 

Lanolini, 

M.  3iij 

(11.65); 

01.  terebinthinse. 

3iij 

(11.26); 

Adipis, 

3iij 

(11.66). 

M. 

et  ft.  ung. 

Sig. 

Rub  over  the  affected  joints 

and  follow  by  ^ 

nrrapping  in 

cotton. 

Methyl  salicylate,  by  local  application,  is  of  service.  It  is  put  on 
the  skin  over  the  affected  joints  drop  by  drop,  and  the  joint  then 
enveloped  in  gutta-percha  tissue  and  a  flannel  bandage  applied  to  it. 
Cold  compresses  and  the  ice-bag  to  the  joints  have  been  strongly  ad- 
vised, particularly  by  German  authors.  The  affected  joints  should  be 
kept  at  perfect  rest,  and  this  is  best  accomplished  by  padded  splints  and 
a  roller  bandage.  Blisters  near  to  the  joints  involved  and  the  light 
application  of  the  Paquelin  thermo-cautery  are  sometimes  serviceable. 
Taylor*  has  successfully  employe<l  currents  of  hot  air,  applied  by  means 
of  an  instrument  (electro-thermogen). 

The  treatment  of  the  complications  will  be  considered  under  their 
appropriate  headings.  Should,  however,  hyperpyrexia  occur  during  the 
progress  of  the  affection,  it  is  to  be  relieved  by  cold  affusions,  since  large 
doses  of  internal  antipyretics  are  of  themselves  dangerous.  It  may  also 
be  state<l  that  the  cardiac  complications — endocarditis,  pericarditis,  and 
endo-pericarditis — rarely  require  special  remedies.  If  marked  cardiac 
asthenia  appears,  as  indicated  by  the  feeble  first  sound,  the  salicylates 
may  be  replaced  by  salicin,  which  is  less  depressing  in  its  effect  upon 
the  heart.  Cardiac  stimulants  may  be  re(|uired.  A  co[)ious  pericardial 
effusion  calls  for  paracentesis  {vide  Sero-fibrinous  Pericarditis). 

During  convalescence  the  patient  should  not  be  allowed  to  get  out  of 
bed  too  early.  My  own  rule  has  been  to  keep  him  in  bed  for  a  week 
after  the  temperature  has  returned  to  the  normal  and  after  the  pain  has 
disappeared,  except  it  be  during  the  hot  season.  These  precautions  are 
taken  to  avoid  the  occurrence  of  relapses.  After  the  patient  goes  into 
the  open  air  he  should  be  told  to  avoid  cold,  and  wet  in  particular. 

»  LanrW,  Nov.  2^,  1898. 
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During  this  period  iron  is  to  be  employed  until  the  blood-examination 
fails  to  show  anything  abnormal.  For  the  stiffness  and  swelling  that 
sometimes  persist,  or  disappear  very  slowly  after  the  acute  attack, 
massage  and  the  application  of  hot  water  or  warm  baths  seem  to  yield 
the  best  results. 


SUBACUTE  ARTICULAR  RHEUMATISM. 

This  is,  as  a  rule,  a  sequela  of  acute  rheumatism,  and  may  occur, 
though  rarely,  in  persons  who  have  not  had  a  previous  acute  attack.  Both 
the  local  and  general  features  are  of  a  mild  type,  but  the  course  is  apt 
to  be  prolonged  into  two,  three,  or  more  months.  Usually  the  local 
symptoms  are  confined  to  one  or  two  of  the  larger  joints,  with  little 
swelling  or  redness,  and  the  pain  is  slight  except  on  movement.  The 
temperature  rarely  exceeds  101°  F.  (38.3°  C),  and  at  times  may  be 
practically  normal.  Though  the  course  is  prolonged,  the  joints  usually 
return  to  their  normal  state ;  occasionally,  however,  the  disease  becomes 
chronic.  As  in  the  acute  form,  so  in  the  subacute,  anemia  becomes  well 
marked  and  cardiac  complications  are  not  uncommon,  particularly  when 
the  disease  occurs  in  children. 

The  treatment  embraces,  in  addition  to  the  usual  antirheumatics, 
the  use  of  iron,  quinin,  cod-liver  oil,  and,  when  practicable,  a  change  to 
a  warm  climate.  The  affected  joints  demand  hot  applications  and 
massage. 


GONORRHEAL  ARTHRITIS. 

Definition. — A  septic  synovitis  caused  by  the  gonococcus,  and 
hence  bavin<r  no  connection  with  true  rheumatism.  It  usually  manifests 
itself  toward  the  close  of  an  attack  of  gonorrhea,  but  it  may  develop 
during  the  active  stage  of  the  disease  or  at  any  period  during  the  course 
of  gleet. 

Pathology. — The  signs  of  ordinary  synovitis  are  generally  found 
in  the  affected  joints,  though,  not  rarely,  the  inflammatory  process  is 
periarticular  {tjonorrhoeal  tenonynovlth).  In  these  cases  the  inflamma- 
tion may  travel  alon<z  the  sheaths  of  the  tendons  for  a  considerable 
distance.  Synovial  effusion  may  occur,  and  rarely  may  be  purulent, 
this  being  most  fretjuent  in  gonorrheal  inflammations  affecting  the  wrist 
and  hand.  Gonococei  have  been  found  in  the  effusion,  though  this  is 
not  generally  the  case,  and  it  is  now  thought  by  many  writers  (Finger, 
Councilman,  and  others)  tliat  the  gonococcus  may  be  the  only  infective 
agent  concerned  in  the  morbid  process.  Others  contend  that  the  meta- 
static inflammation  of  the  joints  is  due  to  the  presence  of  pyogenic  cocci, 
since  they  have  been  found  to  be  frecjuent  companions  of  the  gonococcus. 
In  this  and  other  forms  of  secondary  inflammation  it  must  not  be  for- 
gotten, however,  that  gonorrheal  arthritis  may  be  due  in  great  part  to 
the  absorption  of  ptomains  from  the  urethra.     The  disease  is  present  in 
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cent,  of  all  case**  of  ^onorrlioea   in   niales   and   rarely  occurs   in 
Jes  (Gftither) :  it  may  follow  any  urethral  discharge  or  may  be  asso- 

T*itL  menstruation  or  luukorrhea. 

Oinical  Symptoms.— Two  leading  varieties,  acute  and  chronic, 

encountered,     (ll  Acute  Gonorrheal  Arthntta. — This  may  be  very 

iftild.  imoutitiiig  merely  to  slight  fugitive  paius  and  some  stiflfuess  of 

IfDeor  more  joints,  without  noticeable  swelling  or  redness.     The  typi- 

lal^  acute  form,  however,  presents  the  symptoms  of  a  severe  fibrinous  or 

[lero-fibrinous  intlammation  of  a  single  joint,  developing  <jiiickly.     The 

||)ii&  is  often   violent;    there  is  swelling  of  the  joint  witli  extension 

lildDg  the  course  of  the  tendons,  and  the  condition  is  obstinate.     Unless 

[pii9  be  present  (a  rare  event)  the  constitutional  features  do  not  corre- 

Ipqcd  in  severity  with  the  local,  there  being  little  fever  and  slight  ira- 

1  paiment  of  the  general   health.     There  are  many  instances   in  which 

the  complaint  begins  as  a  polyarthritis,  with  subsetjuent  concentration 

ipan  one  or   two  of  the  larger  articulations,  especially  the  knees  or 

Okkleft.    Fibrinous  ankylosis  usually  remains  as  the  resulting  condition. 

Acute   en  decani  it  is   may   be  of   gonorrheal    origin,   but    undoubted 

iMtinces  are  not  common.      In  the  iuiiamraalory  products  of  this  con- 

ilitiou  Bering  has  fount!  the  gnrn>cocci,  as  lias  also  Councilman,  in  the 

lieiivmuscles  (gonorrheal  myocarditis),     liarely,  gonori  Iteal  enducarditia 

immes  the  ulcerative  or  malignant  form.     As  the  result  of  invasion  of 

the  blood  by  the  gonococci,  suppurative  arfhn'tis  may  develop  and  form 

i}^TXo(  ffonorrheal  aepticemia.     I  observed  one  case  in  which  pleurisy 

tu lasociated,  and   among  the  widespread  complications  embolic^  styptic 

fn^mmnia,  and  iritis  deserve  special  mention. 

(2)  Chronic  Gonorrhe^ti  Arthritis. —Thh  occurs  (a)  as  a  serous  effu- 
won  {hydrarthrosis),  and  (f*)  as  a  chronic  intlammation  of  the  articular 
wi<i  periarticular  structures  (synovial  membranes,  burste,  periosteum, 
*^d  tendons  with  their  sheaths).  The  former  is  usually  monarticular, 
ruling  with  especial  frequency  in  the  knees,  and  may  be  w  holly  jjain- 
1^.  Fhe  latter  is  more  or  less  painful — causes  dense  swelling  of  the 
J<*'i»t»ftnd  frequently  of  the  structures  for  some  little  distance  above  and 
^I<»w  the  latter      Both  forms  lead  to  great  restriction  of  motion. 

The  diagnosis  cannot  be  tletermined  apart  from  the  history  of 
urethral  infection*  or  the  detection  of  the  gonococci  in  the  blood  or  the 
joiiit-fffusion.  The  acute  form  is  distinguished  from  acute  articular 
f^fmativn  by  the  more  intense  pain,  the  extent  to  which  the  peri- 
Jrtictilar  tissues  are  involved,  and  the  negative  ch?iracter  of  the  general 
^mptoins.  The  chronic  variety  roust  be  discriminated  from  ekrtmic 
*!fn"ritU  doe  to  other  causes,  and  this  often  proves  a  di  flic  nit  task. 

Treatment.— I  have  never  seen  the  slightest  beneJit  from  internal 
^'^icaiion  in  gonorrheal  arthritis,  except  possibly  from  the  use  of  raer- 
JJ^J'  Maragliano  advises  quinin  hypodermically  and  internally.  J.  C 
"[Isoa*  has  obtained  excellent  results  from  massive  doses  (inx--lx — 
u5  t.  d.)  of  the  syrup  of  io<lid  of  iron. 
loml  mrasures^  however,  are  of  paramount  importance.  Absolute 
W**>the  part  is  indicated,  and  the  limb  should  be  placed  upon  a  splint; 
*'^<i»  after  making  an  appropriate  anodyne  application  (ungt.  ichthyol. 
'^f  ttngi.  belladonnse).  it  should  be  bundaged  as  firmly  as  possible.  In 
•  JiKobrs  Femhrifi,  l&OO. 
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other  instances  complete  immobilization  in  plaster-of-Paris  dressing 
gives  good  results.  Before  doing  this  in  acut«  cases  the  patient  should 
be  anesthetized,  and  after  the  procedure,  if  pain  be  great,  a  hypodermic 
injection  of  morphin  may  be  given.  In  chronic  forms  the  aim  should 
be  to  remove  the  eJFusion  (if  present^  and  the  swelling,  and  to  restore 
the  natural  motility  to  the  utmost.  For  the  latter  two  indications  mas- 
sage and  passive  movements  are  best.  Swelling  may  also  be  diminished 
by  the  use  of  the  thermo-cautery  at  intervals,  and  blisters  are  highly 
serviceable  in  causing  a  disappearance  of  the  effusion. 


VARIOLA. 

(Small-pox.) 


Definition. — Variola  is  an  acute  contagious  disease,  characterized 
by  its  sudden  onset  and  severe  period  of  invasion,  followed  by  a  remis- 
sion of  the  fever  and  an  eruption  of  papules,  which  pass  through  the 
stages  of  vesicle,  pustule,  and  scab.  The  stage  of  pustulation  is  accom- 
panied by  secondary  fever.  Variola  runs  a  variable  course,  but  on  the 
whole  has  become  milder  far  in  character  during  recent  years. 

Historic  Note. — Small-pox   has  existed   from   the  earliest    anti- 

Saity  in  India,  Africa,  China,  and  other  Eastern  countries.  During 
le  thirteenth  century  (1241)  it  entered  England,  in  the  early  part  of 
the  fourteenth  Ireland,  and  in  the  latter  part  of  the  fifteenth  Germany. 
In  1507  it  was  imported  to  America,  and  first  appeared  in  the  West 
Indies;  a  little  later  (1520)  the  Spanish  troops  conveyed  the  disease  to 
Mexico,  where  it  destroyed  not  less  than  three  and  a  half  millions  of 
peo[)le  in  its  pestilential  march.  It  was  brought  to  the  United  States 
from  Europe  in  1649,  and  gained  its  first  foothold  in  Boston,  whence  it 
progressed  at  intervals  in  a  westerly  direction  to  the  western  coast-line. 
y\t  the  present  day  there  is  a  very  limited  opportunity  to  observe  the 
ttffctction  except  in  its  modified  form  (varioloid).  About  five  years  ago, 
during  the  Spanish-Cuban  war,  the  disease  was  transferred  from  Cuba 
to  the  Southern  States,  afterward  spreading  to  many  of  the  Northern 
and  WcHtern  States.  In  numerous  localities  the  cases  multiplied  to  such 
an  extent  as  to  approximate  at  least  an  epidemic  prevalence  of  the  dis- 
eane,  although  of  unprecedented  mildness. 

Pathology. — The  eruption  of  small-pox  consists  in  an  inflammatory 
relhilar  infiltration  of  the  r<;^<;  mucosum  and  has  four  successive  stages — 
(I)  /'ftpuiar,  (2)  Vesicular,  (3)  Pustular,  and  (4)  Scab. 

(1)  The  Papule. — At  first  there  is  a  hyperemia  of  the  papillae  of  the 
nkin  appearing  as  small  red  spots.  These  soon  become  round,  discrete 
patelie.M  that  may  be  rolled  like  shot  under  the  skin,  and  then  become 
elevated,  owing  to  the  increase  in  the  cells  in  the  rete  mucosum. 

(2)  The  vesicle  appears  at  the  apex  of  the  papule,  and  results  from  a 
oircuuiMcribed  elevation  of  the  superficial  layer  of  the  epidermis  in  con- 
Hmiuence  of  the  mechanical  pressure  exerted  by  the  fluid  exudate,  which 
IH  excited  by  active  peripheral  inflammation.  The  vesicle  is  not  uni- 
cellular, but  is  loculated  (by  fibrinous  reticuli),  and  contains  serum, 
leukocytes,  fibrin-filaments,  etc.     If  a  section  of  a  vesicle  in  the  very 
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tage  be  nittde  through  the  deeper  layers  of  the  rrte  }iiHcosu7n,  an 
coagulation-necrosis  is  ohservetl,  whidi  is  <liie  to  the  presence  of 
rocoeci  (Weigert).  The  vesicle  showg  centrtil  umbilication,  whieh 
esfionds  with  the  necrotic  area, 

(3)  The  puatuh  is  formed  by  the  filling  of  the  retictili  with  leukocytes. 

ar  intiltratioQ  and  swelling  of  the  true  skin  beneath   the  pustule 

:ur,  aij  a  rule,  a»  the  result  of  disipedesis.     Moreover,   su{»puration 

olve  the  tutis  vera^  and  as  a  consequence  scarring  results.      In 

hagic  g^mall-pox  the  reticuli  are  occupied  by  an  abundance  of  red 

frpQScles  which  have  passed  in  from  the  adjacent  blood-vessels,  and 

J  infiltrate  the  upper  as  well  as  the  deeper  layers  of  the  epidermis 

(ling  the  vesicles  or  pustules.     The  pustules  may  dry  up,  but 

mmordy  rupture,  and  in  either  ease  the  result  is  (4)  xrv/Mim/. 

The  eruption   has  run  an  atypical  and  even  abortive  course  tn  the 

occurring  in  recent  years.     An  early  maturation  of  the  piipules 

ob^^erved  ;  in  many  eases  they  became  solid,  conical  elevations 

11   vehicle  at  the  summit     W.  M.  Welch*  states  that  the 

ions  ieemed  to  involve  only  the  outer  epidermis  and  the  layer  of 

eelk  immediately  over  tlie  papillsie, 

The  mucosa  of  the  mouth,  pharynx,  and,  rarely,  the  esophagus  and 
ifce  rectum  may  be  the  seat  of  a  variolous  eruption,  and  the  plaques  of 
Pern  may  be  somewhat  swollen.  The  eruption  also  appears  in  the 
lirTDJ,  the  trachea,  and  bronchi,  where  ulcers  rather  than  true  pustules 
we  seen,  and  the  conjunctiva  and  nasal  mucosa  frequently  show  the 
ipecific  lesions. 

Htmorrhagic  »mall-pox  presents  extravasations  occurring  in  the 
IftOM  and  mucouB  membranes,  the  connective  tissue,  the  jiarcnchyma 
rftW  various  viscera,  and  also,  though  much  less  frequently,  in  the 
ftme^sheaths.  bone-marrow,  blood-vessel  walls,  and  the  muscles.  In 
ti^isfbnn  the  spleen  is  firm  (Ponfick,  Osier),  and  the  liver  is  sometimes 
wlwgcd  and  the  subject  of  fatty  degeneration,  ileraorrhagic  infarction 
•^•ftbilung  occurred  in  5  out  of  7  cases  examined  by  Osier, 

Secondary  Lesions,^ — The  catarrhal  inflamuiation  of  the  larynx  may 
Mteml  in  depth  till  it  touches  the  perichondrium  of  the  cartilages  (peri- 
^Iwndritis),  and  a  croupous  exudate  in  the  larynx  may  often  coexist 
*ilh  edema.  Lesions  are  present  in  tlje  lungs,  some  of  them  frequently 
(|!*aenl  bronchitis,  hronchopneumonin),  and  others  rarely  (hypostatic 
^Hpeation,  lobar  pneunnuiia),  and  pleurifia  may  be  observed.  Cloudy 
*^^lling,  diffuse  inHammation.  aud  sometimes  fatty  degeneration  of  the 
»ftr  have  been  noted  ;  the  tplfen  is  enlarged  and  pid]>y  as  a  rule.  The 
*^  may  show  myocardial  alterations^ — chiefly  parenchymatous  and 
"ity^aud  rarely  endocarditis  and  pericarditis  occur.  The  kidnef/s 
'•^'f  cloudy  swelling  and  occasionally  nephritis  develops,  Weigert 
that  at  the  commencement  of  the  stage  of  suppuration  the  micro- 
revealed  *' small-pox  cylindric  masses"  in  the  various  viscera, 
^^cjlindric  masses  are  in  reality  capillaries  filled  with  micrococci, 
*Qieh  are  derived  from  the  eruption.  These  small  areas  of  coagulation- 
^t%\%  may  be  the  seat  of  miliary  abscess  if  septic  material  be  also 
*^dH!cl  from  the  pustules.     The  blood  presents  no  special  microscopic 

•  PkUuda.  Med.  Jmim.,  Nov.  18,  18^9 
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Btiology* — ^Bacteriology, — ^J.    Christian    Biiy^    has    isalated    froj 
small >pox  lymph  and  vaccine  points  an  orf^anism  (digpora  mriolie)  whi 
he  believes  to  be  the  eama  morbi  of  siDall-pox  and  vaccinia.     The  lo 
diameter  of  the  bacterium  measures  0,tJ/i-l/i,  and  the  short  diaroeti 
from  0.2/i  to  0.3/i.     The  organisms  contained  two  spores,  one  at  eith 
end,  and  when  reared  on  artificial  media  developed  in  colonies*  and  we; 
reutlily  stained  with  aoilin  blue  or  violet.     Copeiiian  and  Klein»wnrki 
independently,  have  described  a  bacillus  found  in  a  human  pustule  am 
the  lymph  from  cow-pox,  which  seems  to  give  greater  promise  of  bcini 
the  special  organism  of  the  disease.     '^  This  bacillus  is  extremely  small 
0.4/1  to  0.8//  in  length*  and  0.2// to  0,3//  in  width,  and  is  grown  am 
stained  only  with  great  difficulty  "  ( L.  Leroy).     Ilaushalter  and  fitienn 
consider  the  hemorrhagic  symptoius  in  small-pox  due  to  secondary  infa 
tion  with  the  streptococcus,  since  they  have  found  this  organism  in  the 
blood  of  those  dead  of  hemorrhagic  variola.     Widal  and  Sabrazes  havi 
also  noted  the  streptococcus  in  autopsies  upon  small-pox  cases. 

Predisposing  Causes  .—The  rcceptiv  jVy  fo  r  v  a  r  i  ol  a  i  s*  w  el  1  n  i  gli  n  n  i  v  (*rsj 
and  arnouji  tht"  ft^w  wiio  have  enjoyed  immunity  wen*  thrre  distinguish 
physicians — I>icnierbroeck   Bocrhaave,  and  Morgagni.      It  may  be  san 
that  one  attack  confers  permanent  immunity*  but  exceptiouaily  a  seco 
or  even  a  third  may  occur.     Vaceinaiion.  also,  if  successful,  affords  futu: 
protection  against  variola,  but  to  this  rule  exceptions  arc  not  infreqaent 

Age.^ — All  periods  of  life  are  liable  to  the  disease,  but  the  very  you: 
are  a  If ec  ted  in  a  relatively  larger  proportion  than  older  persons,    Durinj 
the  entire  puerperal  stage  there   is  an  increased  liability  to  the  di8ea8( 
It  rarely  affects  tlie  fetus  in  utero,  and  most  babes  even,  who  are  ex- 
posed to  the  virus  at   the  time  of  birth,  will   not  take  the  disease 
immediately  and  successfully  vaccinated. 

Sex  is  without  influence. 

Race. — Among    uncivilized    peoples   variola   spreads  with    frightful 
rapidity,  the  negro  and  other  very  dark  races  being  affected  in  larger 
numbers  and  more  severely  tlian  whites,      A  dread  of  the  infection  pr^J 
disposes  to  its  occurrence.  ^H 

The  Contagion;  where  Foimd;  Modes  of  Conveyance  and  of  Infection.-^^^ 
One  case  of  variola  is  prim d  f arte  evidence  of  the  existence  of  another, 
and  that  the  poison   from   the  latter  was  somehow   transferred  to   tf 
former.     The  specific  poison  exists  in  the  blood  and  in  the  aecretioi 
and  excretions  (most   probably),   but  mainly   in   the   pustules  and  dr 
scabs  and  in  exhalations  from   the  lungs  and  skin.     The  contagion 
conveyed  principally  from  the  sick  to  the  henlthy  by  the  dust-like  j)ai 
cles  of  the  dried  scabs. 

Modes  of  Infection.— (tf)  Innrnlation  with  either  the  blood  or  the 
contents  of  the  eruption  or  the  dissolved  dry  scabs  is  followed  by  variola. 
(h)  Contact  with,  or  proximity  to,  a  patient  suffering  from  small-pox  m 
very  apt  to  convey  the  prugon,  with  resulting  variola  in  the  person  thus 
exposed.  To  what  distance  the  contagion  can  be  conveyed  through  the 
air  is  not  known,  but  it  is  probably   considerable;  and  all  authors  are 

reed  that  it  is  one  of  the  most  infective  fliseases  with  which  wc  «   ~ 
ci)uainted.      It  is  i*ontagious  from  tl>e  earliest  active  stage  to  the  ei 
of  convalescence,   and   possibly  even  during  the   stag©  of   incnbatio] 
*  Mtdical  iVrttw,  jRnimr>-  2tJ,  1895,  vol  IxvL  jv  94-        '  SaiifutiTK*  Ymr-Bi^nk  for  1890. 
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Transmission  by  fomites  is  common,  the  poison  adliering  to  clothes, 

h'  or  bed-linen,  etc,  ami  evidetice  is  not  wanting  to  show  that  the 

n  is  highly  tenacious  of  pathogenic  power.     Its  vitality  is  retained 

death,  and  the  room  occupi<^d  by  a  patient,  the  bedding,  and  the 

lirticles  of  furniture  all  serve  to  convey  the  disease  unless  tliorongh  dis- 

[inCeetioii  be  enforcecl.     The  infection  atrittm  for  the  poison  into  the 

lyjtfm  is  probably  the  respiratory  tract. 

Clinical  Historyp— Incubation.—This  stage  varies  with  the  mode 
of  comma  ni  cat  ion  of  the  poison.  If  following  inoculation,  the  symp- 
|0Q19(  appear  in  six  or  seven  days;  when  originating  from  infection,  usually 
in  twelve  days,  though  this  stage  may  be  eitlitr  lengthened  by  a  day  or 
two  or  shortened  to  an  equal  extent.  During  a  portion  of  this  period 
eomplaint  may  be  made  of  certain  ill-defined  symptoms,  but  these  are 
ttfQiIly  absent,  and  the  onset  is  sudden  and  accompanied  by  character- 
istic signs*  These  are — a  severe  riff  or,  hiffh  fever  ^  hetufaeJie^  nfnj  inhnm 
\tmhar  pninn.  Instead  of  the  usual  severe  rigor,  repeated  chills,  extend- 
ing over  twelve  to  twenty-four  hours,  may  occur.  The  symptoms  of  the 
onset  have  been  milder  in  the  recent  outbreaks,  although  similar  in  char- 
acter to  the  severer  types  of  former  epidemics.  During  the  preliminary 
fcTerthe  respirations  are  accelerated,  the />m7>»€!  becoming  decidedly  more 
n[>ii  and  there  may  be  general  bronchitis.  The  tongue  is  coated  and 
flight  pharyngitis  may  exist.  There  are  anorexia,  general  vomiting,  and 
constipation  or  rarely  diarrhea.  Restlessness,  delirium,  and  stupor  are 
tb  principal  nervous  symptoms  observed.  Infective  albuminuria  is 
wiumon ;  of  1400  cases  of  variola,  Arnaud  noted  albuminuria  in  1*5.  In 
thefrraale  menstruation  is  apt  to  occur,  I 

Tlie  physical  signs  referable  to  the  lungs  are  few,  and  consist  of  a 

ffrt  ilry  and,    later,    moist    riles,    lieard    on    <^niruft(ition.       Pfff/mfiiftt 

<JftWte  splenic  enlargement.     From  the  second  day  the  so-called  initial 

^«ttAf*  may  appear :  {*/)  the  ffiffuse  9i-arhtiriotf»  iruption^  which  in  no 

^^y  differs  from  ordinary  sraridfina  ;  (h)  the   fifrnMh/  erupfimK  which 

^^y  be  diffuse   and  present  a  striking  similarity  to  that  of  measles. 

^  uther  associated   with   these   or    occurring   independently    there   may 

^  a  hemorrhagic    eruption   (usually  purpura),   the    petechije    coming 

out  by  natural  selection,  mainly  upon   the  hypogastric   region  or  the 

'Oner  surfaces  of  the  thighs  and  in  the  axilUe  (Simon)*     The  initial 

~^shes  occur  in  a  consi<lerable  proportion  of  cases  (10-15  per  cent.). 

I  he  ihvjf  f)f  invasion   lasts  three  days  as   a   rule.     The  temperature 

declines    rapifUy.    while    at    the    same    time    the    true    rariohms 

_.     ^  on  appears   upon   the    skin   and   mucous   surfaces.       It   develops 

fi^  upon  the  face,  particularly  upon  the  forehead  and  the  hairy  scalp, 

^^i^d  spreads  in  a  downward  direction  till  it  reaches  the  legs,  where  it 

l*st  appears.     The  skin  in  the  femoral  triangle  rarely  shows  the  true 

yariolous  eruption.     Each  pock  passes  through  the  various  stages  noted 

^^  the  pathologic    description^ — vh.  papule,  vesicle,  pustule,  and   scab; 

*^d  when  the  stage  of  pustulation  has  been  reached  a  secondary  fevc^r 

^^J'elops.     During  the  following  remission  of  fever  the  headache,  lumbar 

P^^^  etc.  subside*     The  fever  of  suppuration  which  then  succeeds  is 

r^tnpanied  once  more  by  marked  constitutional  disturbances,  particu- 

^^ly  aervoos  derangements  (wild  delirium,  etc.),  and  at  this  time  com- 

''*^tions  are  also  apt  to  develop.     On  the  eighth  or  ninth  day  of  the 


^ 
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eruption  (the  twelfth  or  thirteenth  day  of  the  disease)  the  pustules  begin 
to  dry  up,  forming  yellow  crusts ;  the  redness  and  swelling  of  the  skin 
subside ;  and  two  or  three  days  later  the  scabs  loosen  and  are  thrown 
off.  During  this  stage  the  fever  again  declines  in  company  with  the  con- 
stitutional symptoms,  and  convalescence  ensues.  As  previously  stated, 
when  suppuration  involves  the  true  skin  scars  are  the  inevitable  result, 
and  these  remain  to  the  end  of  life.  The  hair  drops  off  sometimes^  even 
to  the  extent  of  total  alopecia,  but  is  generally  renewed. 

The  general  course  described  above  is  that  of  an  average  case,  but,  as 
I  have  said,  a  remarkably  mild  variety  of  variola  has  prevailed  in  the 
last  few  years  in  America.  That  the  disease  has  become  progressively 
milder  in  character  in  recent  times  is  unquestioned. 

The  cases  met  with  in  the  recent  epidemic  appearances  in  numerous 
sections  of  this  country  have  been  unusually  mild,  and  also  manifested 
strange  features ;  and  to  these  the  terms  '*  modified  "  and  "  mitigated  " 
small-pox  may  be  appropriately  applied.  Although  not  all  cases  were 
equally  mild,  many  of  them  were  practically  ambulatory,  since  they  would 
not  remain  in  bed  after  the  eruption  appeared,  and  this  was  also  true 
of  those  unprotected  by  previous  vaccination.  There  was  little  or  no 
secondary  fever,  and  desiccation  was  rapid.  Says  W.  M.  Welch,*  whose 
experience  is  unparalleled :  "  I  must  say  I  have  never  seen  cases  present, 
uniformly,  so  mild  a  type  as  during  the  present  year  (1899J,  nor  have 
I  been  able  to  find  in  the  vast  amount  of  literature  published  on  the 
subject  any  account  of  a  similarly  mild  epidemic  in  this  or  any  other 
country. 

Leading  Symptoms  and  Complications. — (a)  Eruption. — The  eruption 
in  the  more  typical  cases  appears  at  the  end  of  the  third  or  on  the 
fourth  day,  coming  out  first  upon  the  forehead,  particularly  along  the 
border  of  the  hairy  scalp,  and  spreading  in  a  downward  direction  in 
regular  progression.  It  appears  in  the  form  of  slightly  elevated  maculae, 
wliich  are  at  first  of  a  pale-red  color,  and  later  assume  a  darker  red 
hue,  resembling  small  fleabites.  These  increase  in  size  during  the 
next  forty-eight  hours,  at  the  end  of  which  period  they  are  developed 
into  (1)  papules.  The  change  of  character  is  accompanied  by  intense 
itching  and  burning  of  the  skin-surface.  To  the  feel  tlioy  are  papular, 
like  shot  under  the  skin.  The  eruption  is  always  most  abundant 
upon  the  face  and  scalp,  while  the  hands  and  fingers  are  the  next  most 
favored  seats.  At  the  end  of  the  third  day  (the  sixth  day  of  the  disease) 
the  conical  apices  of  the  papules  contain  liquid,  forming  thus  (2)  vesicles. 
The  latter  increase  in  size  till  the  entire  papule  is  converted,  at  the  same 
time  acquiring  more  and  more  decidedly  a  central  umbilication.  Punc- 
turing a  vesicle  does  not  cause  it  to  collapse,  but  allows  only  a  small  por- 
tion of  its  liquid  contents  to  escape,  owing  to  its  reticulated  character. 
As  the  vesicle  increases  in  size  its  contents  become  opaque,  and  in  three 
days  more,  or  about  the  sixth  of  the  eruption,  the  vesicles  become  (3) 
pustules.  Umbilication  now  disappears,  and  the  pustule  looks  full  and 
well  rounded,  and  is  surrounded  by  a  red  border  or  ''halo."  If  the 
pocks  be  close  set,  as  on  the  face,  wrists,  and  fingers,  the  intervening 
skin  is  inflamed  and  swollen  and  the  itching  and  burning  become  almost 
intolerable.     The  pustules  may  coalesce  along  their  edges,  and  thus  the 

»  Lo€.  cU. 


ion  becoraes  confluent.     The  eves  are  elnsed  as  the  result  of  swell- 
ing ind  turaefiiction  of  the  face,  sind  the  bands  and  feet  assume  a  rounded* 
Wl-like  appearance.     The  face,  as  a  whole,  is  markedly  misshapen  and 
iittitimately  disfigored.     When  the  pus  is  not  liberated  (a  coiupuratively 
nn?  event),  its  desiccation  begins  on  the  ninth  day  (the  twelfth  day  of 
liie  affection) ;  if  the  pustule   is  ruptured   earlier  (as  when  confluence 
I  ocean),  it  begins  at  an  earlier  day.     (4)  The  seabn  now  form,  and  remain 
ifitS  About  the  twelfth  day  of  the  eruption,  and  when  pits  or  scars  result 
Aef  gradually  fade  until  they  remain  as  permanent  whitish  spots. 

The  eruption  upon  the  mucous  membrane  develops  simultaneously 
tith  that  of  the  skin,  and  among  favorite  surfaces  for  its  jippeariince 
tn  the  mouth,  ton^e,  soft  palate,  and  pharynx  (causing  difapha- 
gia),  the  na^al  chambers  (causing  cort/za),  the  larynx  (causing  ftoarse- 
9m\  the  trachea  and  bronchi  (causing  l^rmirfiifiM),  This  mucous 
«fflor©cence  does  not  proceed  to  the  development  of  pustules,  but  forms 
nrdintry  ulcers  as  a  conse<|Uence  of  early  maceration  of  the  superficial 
liTera  of  the  mucosa,  and  these  ulcers  also  may  become  confluent. 

The  ikin  presents  certain  complications  that  are  always  secondary 
ind  Jire  deserving  of  mention  (erysipelas,  abscess,  gangrene,  bed-sores). 


*TtJnin;rutareH!liart  of  a  caue  t»f  vurlulu,  from  u  ^ttillLiit  iu  ihe  Mimiii^Mil  lIi.9»t|)HaV  i'hllH- 
ilclphiii.    A.  F ,  agt'd  Ihrte  years;  nvl  sarcnitited. 

{^)  The  Fever. — The  temperature  at  the  onset  rises  rapidly,  and  may 

^«eh  10:3^  or  104°  F.  (40°  C.)  on  the  first  day,  its  range  being  high 

>M  of  the  continued  type  during  the  invasion  period.     Evening  tem- 

IJ*'^ttiTes  of  105*^  F.  (40.5°  C\)  or  higher  may  be  observed,  and  in  three 

**5i?(or  with  the  first  appearance  of  the  papules)  the  temperature  remits, 

"itdf^ennot  intermit  in  true  variola.     It  remains  at  a  low  elevation  till 

">t  ^tage  of  suppuration  is  reached,  wh*?n  a  fresh  ri.^e  occurs.     This 

"^^'oriilarr  fever-curve  is  apt  to  show  exaggerated  points  of  elevation  and 

'^^femigsioDS,     The  latter  are  generally  the  result  of  septic  absorp- 

rponjthe  fever  of  suppuration).     Secondary  fever,  since  the  variolous 

rJiifectioD  has  grown  milder  in  type,  is  often  slight  or  may  be  wanting 

l\mr  iupra).     This   period   lusts   from   one   to   tltree  or   four   days   in 

I  Weal  cases.     When  desiccation  of  the  pustules  begins  defervescence 

Ijw' commences,  and  proceeds  in  a  gradual  manner  by  lysis.    There  may 

^ 4  post-variolous  rise,  and  if  so  its  [presence  is  to  be  attributed  to  some 

^[Ucl  or  other. 
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(c)  The  Oirculatory  Systeni. — The  ptUse  is  soft  and  much  accelerated 
(100  to  130)  and  of  good  volume  during  the  invasion  stage.  It  is  slower 
during  the  period  of  remission,  only  to  be  greatly  increased  in  frequency 
during  the  second  stage  of  fever.  During  the  latter  period  it  may, 
owing  to  cardiac  failure,  become  very  rapid,  and  finally  irregular  or 
even  intermittent.  Simple  endocarditis  rarely,  and  pericarditis  some- 
what more  commonly,  occur  as  complications. 

(d)  Respiratory  Tract. — The  laryngitis  and  pharyngitis  which  are  due 
to  the  presence  of  pocks  in  the  respiratory  mucosa  have  already  been 
mentioned.  Laryngeal  perichondritis  with  edema  of  the  glottis,  the 
latter  perhaps  being  the  result  of  a  direct  extension  of  the  pock-ulcers 
to  the  perichondrium,  may  arise ;  it  is  ominous.  Chief  among  the  grave 
secondary  complications  is  bronchopneumonia  (inhalation  pneumonia); 
and  lobar  pneumonia  also  occurs,  though  rarely.  Pleurisy  is  not  infre- 
quent, particularly  as  an  associated  condition  in  bronchopneumonia. 

(e)  The  Digestive  System. — The  variolous  efflorescence  in  the  buccal 
and  pharyngeal  mucosae  may  be  an  agency  in  predisposing  to  a  second- 
ary intiammation  in  adjacent  organs — e.  g.^  suppurative  otitis  media, 
suppurative  parotitis,  pseudo-diphtheria,  etc.  Palpation  almost  always 
shows  an  enlarged  spleen,  and  not  infrequently  an  enlarged  liver.  The 
vomiting  which  is  usual  at  the  onset  is  due  to  a  catarrhal  condition  of 
the  stomach.  Constipation  is  common,  but  diarrhea  is  also  sometimes 
met  with,  being  excited  by  a  catarrh  of  the  large  intestine,  and  is 
especially  common  in  children.  The  pocks  may  be  found  in  the  rectum 
and  they  sometimes  excite  dysenteric  symptoms. 

(/)  The  Nervous  Symptoms. — The  chief  of  these  have  been  already 
pointed  out.  Violent  delirium  (previously  referred  to)  may  be  followed 
by  fatal  eoma^  and  in  children  convulsions  may  be  seen.  Very  rarely 
paraplegia  has  been  observed  during  the  attack,  though  it  is  more  com- 
mon during  the  convalescence,  and  is  then  due  to  different  causes,  such 
as  peripheral  neuritis  and  disseminated  myelitis  (Westphal).  Multiple 
neuritis  may  l>e  a  se(|uel  or  the  pharyngeal  nerve  may  alone  be  affected. 
Among  other  conditions  rarely  arising  during  convalescence  are  insanity, 
epilepsy,  and  hemiplegia. 

(//)  The  joints  may  be  swollen  and  painful  after  small-pox,  and  in 
rare  cases  periostitis  may  be  observed. 

(/*)  Benad  Symptoms. — Apart  from  the  febrile  albuminuria  already 
referred  to,  renal  complications  are  of  great  rarity.  Hemorrhagic  ne- 
phritis may  occur,  and  is  always  of  a  serious  character,  though,  fortu- 
nately, it  is  very  rare. 

(i)  The  Special  Senses. — The  pustules  may  form  upon  the  conjunctiva 
and  eyelids,  and  several  important  conditions  result  from  this  variolous 
involvement  of  the  eye — viz.,  conjunctivitis,  keratitis,  choroiditis,  and 
panophthalmitis.  Hebra  met  with  ocular  complications  in  1  percent,  of 
5000  cases  of  small-pox.     Otitis  niedia  has  already  been  mentioned. 

Special  Clinical  Forms. — There  are  two  unusual  types  of  variola 
that  are  important  in  being  severer  than  the  moderate  (discrete)  form 
already  described. 

{a)  The  Oonfluent  Form. — This  is  the  result  of  an  abnormally  severe 
infection,  and  is  less  common  than  formerly.  The  ushering-in  symptoms 
are  very  severe,  and  the  eruption  may  appear  as  early  as.  or  even  before. 
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ftkii^i  day,  when  the  temperature  remits.     The  separate  piipult;*  are 

ly  more  abuudant  and  elose-set ;  ami  after  tbe  et;ige  of  pustule  is 

cWd  the  face  and  liands  present  an  uriinterniptt^d  area  of  suppura- 

m*    The  deformity  of  the  countenance  is  eorresponilint^ly  pronounced, 

Ktturally^  the  local  9ympt4>m8  are  intense  and  the  fever  and  its  concomi- 

iQls  are  in  exact  proportion.     The  nvrvoug  symptom »  often  predoini- 

*te.    Salivation  is  fre4iient.     The  eruption  may  al?;o  entirt*Iy  cover 

FAe  mucous  surfaces,     'fhe   hfmphatics   of   the   neck    may   be   greatly 

[liolkn^ — a  circumstance  that  contributes  to  the  facial  disfigurement. 

I  The  vinous  complications  previously  adduced  are  of  comparatively  fre- 

I  qiicnt  occurrence,  and  following  these  a  general   pyemic  process  may 

[  jefelop.     When  death  occurs  it  is  usually  preceded  by  the  phenomena 

1  ^e  typhoid  state  (typhomania,  tremors,  subsultua  tendinum.  a  rapid, 

'"pulse,  dry.  brown  tongue,  and  diarrhea).      On  the  other  hand,  if 

recnverv  ensues,  it  is  tardy, 

[bj  Black  Small^pox. — In  this  form  the  blood  is  much  changed,  so  that 
llwnfllTlliges  into  the  skin,  mucous  niembi*anes,  and  various  viscera  occur. 
'It  b  important  to  distinguish  several  sub-varieties,  as  follows :  (1)  A 
b^^hign  form,  in  which  blood  is  infused  into  tlie  pustules  when  patients  are 
illoted  to  leave  their  bed  too  early  \n  convalei^cence.  Here  the  condition 
wdne  to  the  effect  of  gravitation,  and  hence  is  conHned  almost  solely  to 
the  lower  extremities.  (2)  Doubtless  the  ordinary  variolous  ernjition  may 
\m^me  iUijktltf  hemorrhagic  without  aggravating  the  constitutional  con- 
diiwn.  (3)  AdangerottM  heworrhagie  tendency  may  be  manifested.  During 
toj  of  the  eruptive  stages — papular,  vesicular,  or  pustular — hemor* 
Aigesniay  occur  into  the  eniption,  and,  moreover,  free  bleedings  may 
Uke  place  from  the  various  mucous  surfaces.  The  initial  svmptoms  are 
wimlly  intense,  the  eruption  abuntlant,  and  in  consequence  of  the  bemor- 
rbig«8 collapse  often  occurs.  The  most  serious  complications,  pneumonia, 
•iiphtheria,  and  nepljritis  (folluwed  by  uremia),  are  also  apt  to  develop 
wd  terminate  life.  This  and  the  subsequent  sub-variety  are  truly 
»fK»tn«lous.  (4)  A  not  uncommon  form  of  hemorrhagic  variola  is  met 
*ith  in  which  the  af^ute  hemorrhagic  diathesis  develops  during  the  period 
of  invasion.  Its  onset  is  characterized  by  the  usual  symptoms  intensi- 
W,  and  as  early  as  the  second  day  ecchymotic  patches  appear  upon  the 
*kiti-sarface  and  grow  rapidly  by  peripheral  extension,  the  mucous  sur- 
I  ^*^  also  showing  more  or  less  extensive  ecchvnioses.  The  regular 
\  '^wioloiis  eruption  rarely  appears,  though  occasionally  shot-like  papules 
mar  be  detect e»l  here  and  there,  Tlie  temperature  may  !>e  slightly 
^If^iled,  hut  is  rarely  high.  Death  often  occurs  before  the  time  for 
^^f  appearance  of  the  characteristic  eruption. 
.There  are  also  varieties  of  small-pox  tliat  pursue  an  abnormally  mild 
Of  these,  (c)  varioloid  deserves  first  place.  By  this  term  is  usually 
tat  small-pox  occurring  in  individuals  who  have  been  protecte*!  by  a 
'  ""m-ssfal  vaccination,  but  it  may  also  be  the  result  of  natural  insuscepti- 
Mily.  Hence  variola  and  varioloitl  are  one  and  the  ^^ame  affection. 
'^^finrVui/  »tfmptoTm  of  varioloid  do  not  differ  either  in  character  or 
I  ymtj  from  those  of  true  variola,  but  the  general  course  of  the  attack 
'^^  peculiarly  prone  to  manifest  irregularities.  In  the  pre-emptive  stage 
an  err  them  at  ous  rash  is  very  common,  and  its  appearance  is  regarded 
7  many  as  being  of  value  in  discriminating  varioloid  from  variola. 
1^ 


226  INFECTIOUS  DISEASES, 

When  the  regular  eruption  appears  the  fever  falls  to  normal  and 
remains  there.  The  rash  comes  out  by  the  end  of  the  first  or  on  the  sec- 
ond day,  the  papules  being  scanty,  and  quite  as  liable  to  appear  first 
upon  the  trunk  as  upon  the  face.  They  are  identical  with  the  papules 
of  variola,  as  is  true  also  of  the  vesicles ;  but  pustulation  rarely  develops, 
for  the  reason  that  the  resolution  takes  place,  as  a  rule,  before  the  latter 
stage  is  reached. 

The  secondary  fever  is  either  very  slight  or  entirely  wanting.  The 
mucous  surfaces  are  affected  only  slightly.  Papules  and  vesicles  may 
be  found  in  close  proximity;  not  so  in  variola.  Desiccation  begins 
between  the  fifth  and  seventh  days  of  the  eruption  (the  eighth  and  tenth 
of  the  disease),  and  hence,  as  compared  with  variola,  the  course  is  cut 
short  and  serious  complications  almost  never  occur.  There  has  been 
noted  the  same  marked  tendency  to  extreme  mildness  of  phenomena 
that  characterize  variola  in  the  recent  epidemics. 

((/)  An  abortive  form  is  occasionally  observed.  Many  of  the  recent 
cases  belonged  to  this  variety.  It  is  characterized  by  the  great  inten- 
sity of  the  invasion  symptoms,  but  these  promptly  subside,  and  the 
patient  enters  at  once  upon  a  stage  of  speedy  recovery. 

An  exceedingly  mild  type  may  arise  during  seasons  of  epidemic  preva- 
lence of  the  disease,  either  with  or  without  a  scanty  and  undeveloped 
eruption,  when  the  diagnosis  is  made  entirely  from  the  etiologic  circum- 
stances. 

Diagn^osis. — With  a  clear  history  and  the  presence  of  the  charac- 
teristic features  a  positive  diagnosis  is  a  simple  problem.  But  at  anv 
period  before  the  papules  are  fully  developed  it  may  be  confounded  witL 
certain  other  acute  infections,  notably  cerebro-spinal  meningitis,  typhus 
fever,  scarlatina,  and  measles.  After  the  variolous  eruption  makes  its 
appearance  the  disease  may  be  confounded  with  impetigo  contagiosa, 
pustular  syphiloderm,  and  varicella. 

Differential  Diagnosis. — In  typhus  fever  the  onset  is  very  like  that  of 
small-pox.  The  former  may,  however,  be  distinguished  by  its  peculiar 
<3tiologic  factors,  especially  its  origin  by  importation  or  its  non-prevalence 
in  the  vicinity ;  the  appearance  of  the  eruption,  first  upon  the  trunk 
(chest  and  abdomen)  in  the  form  of  maculae,  and  later  becoming  pete- 
chial. Moreover,  in  typhus  the  temperature  does  not  remit  with  the 
appearance  of  the  eruption. 

From  hemorrhagic  small-pox  typhus  is  sometimes  distinguished  with 
great  difficulty.  In  the  former  death  often  occurs  before  the  eruptive 
stage  is  reached.  In  typhus  shot-like  papules  are  never  detected  upon 
the  skin-surface  of  the  hands  and  head,  whereas  they  are  sometimes 
found  in  hemorrhagic  small-pox. 

nemorrha<:^io  small-pox  may  be  simulated  hy  cerebrospinal  vienitiffitis. 
If  the  history  be  not  clear,  then  recourse  to  lumbar  puncture  will  settle 
the  doubt. 

Scarlatina  may  early  be  distinguished  from  the  erythematous  (scar- 
latinous) rash  which  often  precedes  the  appearance  of  the  variolous  erup- 
tion ;  this  is,  as  a  rule,  neither  so  intense  nor  so  uniformly  distributed 
over  the  skin-surface  of  the  body  as  in  true  scarlatina. 

The  macular  stage  of  the  eruption  may  be  confounded  with  measles. 
The  absence  of  the  characteristic  prodromes  and  symptoms  of  invasion 
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ingiiig  to  the  latter  disease,  the  redness  and  swelling  of  the  eonjunc- 
the    photophobia  aod   markeil   coryza,   the   stubhorn    cough,  unJ 
leresaed  iever  after  the  eruption  appears,  uuike  the  separation  ea^y, 
mmle.    After  the  macula?  develop  into  hard,  shot-like,  conical  papules 
ft  scales  are  turned  in  favor  of  variola. 

Impetigo  cottfagifmi  presents  no  initial  stiige ;  it  begins  as  vesico- 
toUnles  (not  papules)  which  appear  *'  on  the  norraul  skin  and  are  super- 
tekl  and  enlarge  by  peripheral  extension,  often  attaining  the  size  of  a 
lO-cent  piece  and  having  a  flat  appesirance"  (W.  M*  Welch).  The  pa- 
tietit  may  infect  new  areas  by  scratching,      ^cars  do  not  result. 

S^fi/iiUu  distinguishes  itself  by  a  milder  initial  stage,  by  tlie  indurated 
hut  of  the  pustule,  by  the  appearance  in  crops  of  the  skin-lesions,  and 
by  the  polymorphous  character  of  the  latter.  There  is  neither  umbili- 
«tion  nor  characteristic  pitting  after  the  scabs  fall,  but  a  coppery  hue 
rrmains. 

Nothing,  however,  could  be  more  difficult  than  to  differentiate  certain 
nild  ewes  of  discrete  small-pox  (in  the  non-vaccinated)  and  varioloid 
frm  mriteUa,  In  the  table  below,  however,  may  be  found  a  few  con- 
traste*!  points  of  distinction^  which,  I  trust,  may  prove  helpful : 


Taeiola. 


Akm  of  prefious  Attack. 

hmtm  or  present  case  in  the  Tiaimtj. 


History. 

Same. 


Yaricblla. 


HflMeoeufullj  vaccinated. 

^^Wteleristic  pre-eruptive  stage  —  rash 
OQ  the  third  day. 

Eruption. 


Traccaljle  to  previous  or  present  case  of 

varicella. 
Nepitive. 

Almost  always  in  uhildhood. 
Eruption  not  preceded  by  prodromes. 


^Mrt  first  upon  the  forehead,  extend* 

ra?  iluwnward, 

' 'fHpi  uBiform  in  size,  umbilicated,  and 
^M'jiHrwated. 
WBptJoa  contains  serum,  later  pus. 
^tbiiodaat  on  fa«?e  mtd  fingers. 

'ifi^ua  stages  *:»f  eruption  ol>s«rv*?<i   at 
jm^  ivmoved  from  each  other, 
nn-prielc  t\f^^  ^^^  cause  cntlapflc)  of  ves- 
Jj^tt,  being  oiultilocutar 
'***n4iry  ferer  a»uallj  present. 


Appears  first  over  parts  covered  by  cloth- 
ing. No  regular  progressiion  over  the 
body. 

Vt'siclps  vary  much  in  size,  are  rarely 
iiiiil^ilit'atf'dr  and  feel  soft  and  velvety. 

Oirly  serum. 

Most  abandant  upon  hack  and  lower  ex- 
t  rem  t  ties. 

Various  stages  side  by  side. 

!>o*^s  cause  collapse,  being  anilocular. 
Absent. 


Prognosis. — The  prognosis  dejiends  ujjon  {n)  the  degree  of  severity 
J' tlif  tvpe,  the  severer  forms  (coniluent  mtd  certain  of  the  hemorrhagic) 
Ijeiug  grave.  The  hemorrhagic  variety,  in  which  large  ecchymoses  sud- 
<Wv  Jereiop,  is  almost  invariably  futal,  and  often  hefore  the  cases  have 
♦'i'fsoced  to  the  eruptive  stage.  The  aggregate  nunilier  of  pocks  that 
*PI^raiid  the  gravity  of  the  infection  are,  as  a  rule,  proportionate, 

1^')  The  prognosis  is  modified  hy  ituifvithM}  jn'ruh'^tn'ttfif  (age,  race, 
mtem|,erance).  Thus  it  is  much  more  fatal  in  the  very  young  than  in 
wl^r subjects,  much  more  fatal  in  dark-  than  liglit-cornple.xioned  races, 
"'^f^faul  in  the  intemperate  than  in  the  temperate,  and  so  on. 

(<•)  Complications  increase  the  death-rate  considerably.     Of  these, 
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bronchopneumonia,  lobar  pneumonia,  acute  nephritis  with  uremia, 
septico-pyemic  conditions,  pseudo-diphtheritic  angina,  and  pericarditis 
are  most  potent  for  evil.  Among  the  foremost  serious  symptoms  may 
be  mentioned  excessive  vomiting,  wild  delirium,  coma,  a  temperature 
of  106°  F.  (41.1°  C.)  or  over,  urgent  diarrhea,  and  dysentery. 

The  death-rate  has  been  computed  to  be  between  16  and  30  per  cent., 
varying,  however,  with  each  epidemic.  During  the  recent  widespread 
prevalence  of  the  disease  in  the  United  States  the  mortality  rate  was 
unprecedentedly  low. 

Treatment. — The  varied  indications  in  the  treatment  of  small-pox 
will  be  considered  separately  : 

(1)  Prophylaxis. — The  rules  that  have  been  laid  down  elsewhere 
{vide  Treatment  of  Typhoid  Fever)  for  disinfection  in  infectious  diseases 
must  be  rigidly  enforced  in  this  aJFection.  Quarantine  {public  and 
private)  must  be  secured  if  the  deadly  progress  of  small-pox  is  to  be 
averted.  Absolute  isolation  cannot  be  carried  out  successfully  in  private 
houses,  and  in  view  of  this  fact  special,  well-equipped  hospitals  should 
be  provided  for  the  reception  of  the  disease.  It  is  important  also  to  re- 
member that  persons  who  have  been  afflicted  with  the  disease  cannot, 
with  safety  to  others,  resume  their  former  places,  either  in  the  family 
or  in  society  at  large,  before  they  are  completely  convalescent.  The 
best  means  of  prevention,  however,  is  vaccination,  and  this  subject  will 
receive  separate  consideration  {vide  p.  231). 

(2)  Gkeneral  Management. — The  room  occupied  by  the  patient  should 
be  large  and  freely  ventilated  (an  essential  matter,  though  strong  drafts 
are  to  be  avoided),  and  all  carpets,  curtains,  and  articles  of  furniture 
not  absolutely  needful  should  be  removed. 

The  diet  is  an  element  of  treatment  that  demands  most  careful  atten- 
tion, and  should  be  varied  according  to  the  stage  of  the  aflTection.  During 
the  initial  stage  it  must  be  restricted  to  liquid  nourishment  (milk,  animal 
broths,  etc.),  and  in  addition  cooling  drinks,  including  ice,  lemonade,  and 
other  of  the  various  fruit-juices  (diluted).  During  the  stage  of  remission 
of  fever  we  may  add  soups,  jellies,  eggs,  toast,  etc.,  and  with  the  onset 
of  the  stage  of  suppuration  a  supportive  diet,  reinforced  by  the  judi- 
cious use  of  stimulants,  is  an  essential  part  of  the  treatment.  Light 
forms  of  nourishment  must  now  be  given  in  definite  quantities  at  short 
intervals. 

(3)  The  fldver  and  associated  s3rmptoms  during  the  invasion  stage  are 
best  controlled  by  the  cold  or  gradually  cooled  baths,  which  possess  all 
the  advantages  in  this  disease  that  they  command  in  typhoid  fever.  Cold 
sponge-baths,  the  ice-cap,  or  the  cold  pack  may  be  resorted  to  if  cold 
immersion  baths  are  not  accessible  to  the  patient.  The  internal  antipy- 
retics must  be  given  with  a  sparing  hand,  if  at  all,  and  only  as  anti- 
septic agents,  on  account  of  their  depressing  effects. 

The  therapy  of  this  stage  also  embraces  the  treatment  of  certain 
symptoms.  The  vomiting  may  be  incessant  and  exhausting,  and  chipped 
ice,  champagne,  dilute  hydrocyanic  acid,  and  cocain  hydrochlorate  should 
be  tried  in  the  order  mentioned.  If  diarrhea  be  severe,  it  should  be 
checked  (though  neither  wholly  nor  suddenly)  by  the  use  of  arsenite  of 
copper,  th^  acetate  of  lead  (gr.  ij — 0.1296)  and  opium  (extr.,  gr.  \ — 
0.0162),  in  combination,  or  by  bismuth  salicylate  (gr.   v — 0.324)  and 
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^tol  (gr,  iij — U.1944).      The  nervous*  symptoms  are  u&ualiy  rc- 

UDed  by  the  cold  affusions,  btit  occasionally  a   wild   deliriura   may 

iccessitale  a  combinataon  of  sodium   hromid  (gr.  x-xv— U.(>4K-0»1*7:2) 

lilh  the  deodorized  tincture  of  opium  (ITlv — 0.333).  given  every  two  or 

llkm;  hours.      Very  often  the  wise  administration  of  stimulants  removes 

[ill  oecessity  for  the  use  of  further  means  of  overcoming  the  nervous 

jfjiuptoms.      The  catheter  must  be  used  if  retention  of  urine  should 

[occar.     For  the  intense  pains  that  belong  to  this  stage  no  other  remedy 

I  on  he  compared  ^ith  morphin  sulphate  (gr.  |  to  | — 0.008  to  0.016),  to 

W administered  hypodermically,  and  repeated  if  necessary  ;  this  measure 

il*o  I'lisuriDg  good  sleep, 

(4)  As  previously  statetl,  the  eruption  apjtears  with  the  termination 
I  of  the  initial  febrile  period,  and  deserves  the  closest  attention.     The 

iadicalioii^  are  twofold:  (a)  to  limit  the  eruption  as  far  as  is  possible, 
ind  (ij  to  mollify  its  course,  so  that  extensive  sujipu ration  and  conse- 
•[U^at  disfigurement  may  be  prevented.  Ablutions  with  lukewarnj  water, 
to  which  may  be  mhled  some  antiseptic  (carbolic  acid  and  glycerin,  or, 
better,  a  mercuric-cblorid  solution — 1 :  5000  or  1  :  10,000)  will  be  found 
rf  great  use.  To  prevent  pitting  many  local  applications  have  been 
tt?c(l.  Formerly,  a  common  mode  of  treutment  was  to  open  the  pustules 
w  rarlv  a*^  possible  and  touch  them  with  silver  nitrate— either  in  the 
n>IkI  stick  or  brushed  over  in  a  strong  afpteous  solution.  The  formula 
'*f  Schwimmer,  herewith  given,  gave  excellent  results  in  a  case  of  my 
nun: 

R.   Acid,  carbolici,  4.0-10.0  j 

OL  olivjp,  40.0; 

Cretiu  pnvparat.,  (iO.O. 
M.  et  ft.  pastamolis. 

It hw  been  recommended  to  touch  each  pustule  with  carbolic  acid,  and 
tleo  to  apply  this  agent  in  etpial  parts  with  the  oil  of  thyme  (San- 
wno).  It  is  important  that  only  a  certain  proportion  of  tiie  pustules 
I'Houched  at  ODce.  The  parts  must  he  kept  aseptic  and  clean,  while 
"TJtitioa  from  scratching^  etc.,  must  he  carefully  avoided,  Moore  and 
Rcgen  have  recommended  the  use  of  red  curtains  or  shades  to  cut  out 
<*rtiin  chemical  rays.  J,  Moir,^  from  an  experience  with  4O00  cases, 
inmmses  the  elasticity  of  the  skin  by  rubbing  it  with  oil  early  in  the 
iliN'ase;  this  tends  to  prevent  pitting. 

During  convalescence,  or  as  soon  a.s  the  general  condition  of  the 
pitienl  will  admit  of  it,  warm  baths,  with  the  free  use  of  carbolic  soap, 

.  *'<^tobegiven  at  intervals  of  two  days  until  several  baths  have  followed 

t  tl^wptTBtion  of  the  crusts. 

(5)  The  Period  of  E emission  of  Pever.^ — There  are  very  rarely  any 
flnnptomatic  indications  apart  from  those  presented  by  the  eruption.  It 
**of  first  importance,  however,  to  support  the  powers  of  the  system  by 
&«»D«  of  tonics,  nutrients,  and  stimulants. 

t6)  The  Suppurative  Stage. — All  measures  tending  to  support  the 
^trrngth  of  the  patient  are  needed— the  mineral  acids,  with  the  elixir  of 
caJisaya.  quinin,  strychnin,  etc.  Stimulants  are  often  re<iuired.  and  it 
""'I become  necessary  to  give  them   unsparingly,  the  charactered'  the 

theing  the  physician's  principal  guide  as  to  dosage.     Gradually 

*  Editiburtfk  Medifal  Joumalt  June,  1898. 
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cooled  baths  of  the  usual  duration  or  warm  baths  somewhat  more  pro- 
longed give  excellent  results.  In  this  stage  certain  symptoms  may 
require  special  treatment.  The  ulcers  in  the  mouth  and  throat  are  best 
relieved  by  the  use  of  a  saturated  solution  of  chlorate  of  potassium  in  water 
as  a  gargle  or  in  the  form  of  an  atomizer  spray.  Ice  allowed  to  melt  in 
the  mouth  is  also  valuable.  Hemorrhages  demand  prompt  interference, 
and  full  doses  of  ergot  must  be  given  subcutaneously.  Internally,  the 
tincture  of  the  chlorid  of  iron,  gallic  acid,  the  mineral  acids,  or  turpen- 
tine may  be  administered. 

The  complications,  as  before  intimated,  are  not  numerous,  and  are 
for  the  most  part  secondary  in  nature.  By  frequently  changing  the 
position  of  the  patient  when  bronchitis  is  present,  and  by  encouraging 
him  to  cough  frequently,  as  well  as  by  the  timely  use  of  stimulants  and 
the  proper  care  of  the  mouth,  pulmonary  complications  can  often  be 
obviated.  Should  lobular  pneumonia  occur,  the  plan  of  treatment  which 
is  likely  to  meet  with  most  success  may  be  briefly  put  thus:  Free 
stimulation  with  alcoholics,  the  assiduous  use  of  cold  sponges  or  gradually 
cooled  baths,  and  nourishing  foods.  Lan/ngeal  perichondritis  with  ede- 
ma of  the  glottis  may  suddenly  demand  tracheotomy.  To  avoid  the  de- 
velopment of  bed'SorvH  an  air-cushion  or  a  water-bed  should  be  provided, 
if  needful.  Care  should  also  be  exercised  to  prevent  ocular  complications, 
and  their  occurrence  demands  a  vigorous  form  of  supportive  treatment. 
I  have  much  confidence  in  the  use  of  cold  compresses,  instilling  into  the 
eyes  at  the  same  time  a  solution  of  boric  acid  (gr.  x  to  xv — 0.648  to 
0.D72— to  f5j  {WA)). 

(7)  Special  Modes  of  Treatment. — These  would  be  found  to  be  numer- 
ous were  we  to  enumerate  all  of  them,  but  only  those  based  on  the  prin- 
ciple of  antisepsis  are  worthy  of  notice.  According  to  one  plan,  which 
has  many  advocates,  antiseptic  agents  are  administered  internally.  The 
HMucMlios  that  have  been  most  frequently  employed  in  this  manner,  and 
with  pnliaps  the  most  promising  results,  are  the  sulphocarbolates,  salol, 
SfHliuni  salicylate,  carbolic  acid,  creasote,  mercuric  chlorid,  and  the  sul- 
phites. \\.  A.  WcMxlson^  adopted  as  the  general  plan  of  treatment  in 
the  Ih'l^nin  epi<leinic,  daily  scrub-baths,  1-2000  mercuric  chlorid,  and 
npeti  :iir  t iTMtinent. 

Kiiivoiiii,  iiumlinanTK  and  B(^clere  have  used  the  serum  from  vacci- 
\\\\\vi\  ^Jiilijeet^  (linman  heings  and  the  lower  animals)  or  from  variolous 
jMiliiMiU  iM  :nlvMnc<Ml  stnires  of  the  disease  in  the  treatment  of  small-pox. 
y\\v  \i\<i'<.  IhM^ever.  are  insutlicient  to  warrant  deductions. 

f^ltpciA)  MrthodA  of  External  Medication. — Talamon^  recommends  a 
«»|MM>»fil  plMM  «»!'  e\(crnal  nitnlication  in  the  form  of  a  mercuric-chlorid 
fl|>in\  lot  miimII  |»o\  \twirlos  and  pustules,  his  object  being  to  keep  the 
Qinlticr  nn«l« »  !l»,^  inllutMu'c  of  ai\  antiseptic.  The  mercuric-chlorid  solu- 
hon  !•*  |Mrp:ue«l  i\i\i^v  ti»e  follow  ins:  formula: 

U     McuMinc  chlorid,  gr.  xv(l.O); 

r:nt:inc  ;icid,  gr.  xv  (l.Oi: 

VKsOiol  ^*H^  per  centV  t^jss     (6.0): 

ImIum  lo  u»,*ke  t^ii^     (45.0V 

S»k;     To  Is*  ;*pplu\l  ,%<  .1  <pr:%y  ?hrtv  or  tour  times  daily  for  odc 
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lal  to  exercise  the  precaution  to  protect  the  eyes,  which  may  be 
covert  by  layers  of  cotton  dipped  into  a  saturated  solution  of  boric  acid* 
ilamon  advises  the  commencement  of  his  method  un  the  first  day  of  the 
Siption,  the  application  to  be  preceded  witli  a  vit^orous  wash  in  tj  of  the 
IM  with  soap,  which  may  be  rinsed  off  witb  l>oric  acid  and  then  dried 
lith  absorbent  cotton.  After  the  spray  bus  been  used  the  face  shouhl 
W  covered  with  a  layer  of  a  50  per  cent,  glycerolate  of  mercuric  chlorid 
ft  order  to  keep  the  skin  continuously  aseptic.  After  the  fourth  day  the 
number  of  sprayings  per  diem  is  trradunlly  lessened,  so  that  by  the  seventh 
fay  they  may  be  discontinued;  but  the  application  of  the  glycerolate 
ihoald  be  continued. 

Talamon  added,  in  the  confluent  and  other  grave  forms  of  the  disease, 
pneral  mercuric-chlorid  batli,S!,  lu^sting  fur  three-fjuarters  of  an  hour  to 
in  hour.  The  buccal  and  pbaryngeal  eruption  is  to  be  treated  by  gargles 
Hid  lotions  of  boric  acid.  Internuily,  tlie  therapy  is  limited  to  sustaining 
the  streagth  of  the  patient  by  Uicans  of  alcohol  (siij-iv  ;  90,0-120.0 
daily),  according  to  the  gravity  of  the  case. 
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Historic  Note. — One  of  the  first  steps  in  preventive  medicine 
*«  the  practice  of  inoculation  a*s  a  method  of  protection  against  the  in- 
Won  of  small-pox.  It  had  been  practised  in  China  and  f>tlier  Asiatic 
WHWtries  for  centuries,  and  Lady  Montague,  tlie  wife  of  an  English  am- 
bifflador  to  Turkey,  early  in  the  eighteenth  century  introduced  it  into 
EngUtid,  after  which  time  and  until  vaccination  was  known,  it  was  very 
^tcnsively  practised  there. 

Pus  taken  directly  from  a  small-pox  pustule  was  introduced  beneath 
tb  epidermis,  and  the  person  inoculated  tleveloped  variola,  though  in  a 
aiilderforrn  than  when  arising  from  ordirinry  infection.  The  attack  ran 
*  ttiore  rapid  course,  having  fewer  pustules,  rarely  terminating  fatally, 
*ft<i  protected  the  individual  from  subseijuent  attacks. 

The  objections  to  this  method  were  that  it  did  not  always  produce  a 
'^lid  form  of  variola,  a  small  percentage  of  cases  having  a  fatal  termina- 
[Jon.  and  that,  however  mild  the  attack,  other  unprotected  persons  brought 
'J*Cfnjt«ct  with  it  were  as  liable  to  contract  small-pox  in  as  virulent  a  form 
"  'contracted  in  tbe  nsiuil  wny, 

a  paper  published  in  ITltH.  Edward  Jenner,  a  physician  of  Glouces- 

Iiire»  England,  and  a  pupil  of  John  Hunter,  first  made  known  to  the 
*oH(l  the  value  of  vaccination.  Twenty  years  previous  he  had  observed 
*™t  persons  employed  in  dairies,  who  were  accidentally  inoculated  with 
^^*pox,  were  insusceptible  to  the  contagion  of  small -pox,  and,  after  ex- 
P^ntnenting  all  these  years,  be  became  satisfied  that  inoculation  witli  the 
''tfcine lymph  was  a  preventive  against  small-pox.  After  the  publication 
J'kispmper  he  was  subjected  to  ridicule  and  abuse  by  the  profession, 
'^"Mhroagh  his  persistence  he  was  finally  allowed  to  practise  his  method 
f  i^actination  in  the  wanis  of  a  hospital,  and  in  the  course  of  a  few  years 
I'^nec^nje  generally  recognized  and  was  firaetised  in  France  and  America, 
'**ellafl  in  England.     Later,  the  methoil  fell  into  disrepute  for  a  time, 
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owing  to  the  fact  that  certain  persons  who  had  been  vaccinated  subse- 
quently contracted  the  disease,  it  not  being  known  then  that  a  revaccina- 
tion  was  necessary  from  time  to  time.  Strange  to  say,  however,  in  the 
century  that  has  passed  since  the  first  vaccination  by  Jenner  there  has 
practically  been  no  change  or  improvement  either  in  the  method  or  the 
vaccine  used. 

Vaccinia,  or  cow-pox,  is  a  mild  eruptive  disease  that  occasionally 
occurs  among  cattle,  a  similar  disease  being  produced  in  them  by  inocu- 
lation with  the  small-pox  virus  from  man.  It  is  communicable  by  con- 
tact only,  and  is  usually  carried  from  one  cow  to  another  by  the  hands  of 
the  milkers ;  hence  being  usually  found  on  the  udder  or  teats  of  milch 
cows.  Since  Jenner's  time  many  theories  have  been  advanced  as  to  the 
exact  nature  of  this  disease  in  cattle,  and  at  the  present  day  the  subject 
is  still  in  dispute.  It  is  now,  however,  generally  conceded  that  if  cow- 
pox  is  a  distinct  disease,  originating  only  with  the  cow,  the  eruptive  dis- 
ease produced  in  this  animal  either  by  inoculation  of  small-pox  virus  from 
man  or  of  ^^  grease  *'  from  the  horse  is,  at  least  in  all  essential  respects, 
a  disease  not  to  be  distinguished  from  primary  or  idiopathic  vaccinia. 
Guarnieri  has  described  certain  parasitic  organisms,  the  Cytorectes  Guar- 
nierij  found  in  corneal  lesions  produced  by  the  injection  of  vaccine  lymph. 
This  observation  has  been  confirmed  by  Pfeifier  and  others,  but  the 
pathogenic  nature  of  these  protozoa  has  not  been  determined. 

The  vaccine  virus  consists  either  of  the  liquid  contained  in  the  ves- 
icle or  of  the  scab  resulting  from  the  desiccation  of  the  pustule.  The 
former  is  furnished  from  vaccine  farms,  of  which  there  are  several  in  this 
country,  is  then  dried  on  ivory  points,  and,  if  kept  in  a  cool  place,  re- 
tains its  virtue  for  a  week  or  ten  days,  or,  possibly,  longer,  but  should 
be  used  as  fresh  as  possible  to  ensure  a  successful  result.  It  is  also  some- 
times preserved  in  capillary  glass  tubes,  sealed  at  both  ends,  or  between 
glasses,  and  kept  in  this  way  it  is  less  liable  to  infection  through  unclean- 
liness  in  handliii*^.     The  scab  from  the  cow  is  not  used. 

The  Site. — The  point  usually  chosen  for  vaccination  is  on  the  arm 
over  the  insertion  of  the  deltoid  muscle ;  but  in  girls,  for  cosmetic  reasons, 
it  is  sometimes  preferreti  on  the  leg,  and  the  most  common  site  is  over  the 
junction  of  the  two  heads  of  the  gastrocnemius  muscle. 

TechniijHt'  in  J^iirrinatiou. — After  the  part  selected  has  been  rendered 
surgically  oleaiu  gently  sorape  the  skin  with  an  aseptic  lancet  or  other 
instrument  until  sonnn  hcgins  to  exude.  If  by  too  vigorous  scraping 
blood  should  bo  drawn,  it  must  be  carefully  dried  with  a  piece  of  sterile 
cotton  before  the  lymph  is  applied,  llutehins  has  recommended  a  method 
in  vaoeinatit>n  of  denudinjr  the  surface  of  the  skin  with  a  caustic  in  place 
of  the  huuvt.  A  piece  of  eottoiu  as  large  as  the  sjK)t  to  be  denuded*  is 
wet  with  liquor  potass;e  and  laid  on  the  skin  for  two  or  three  minutes* 
after  which  the  spt>t  is  wiped  dry  and  tlie  softeneil  epidermis  rubbed 
away  with  an  ink-eraser,  a  piece  of  ^oi\  wool,  or  preferably  a  piece  of 
sterile  gau/.e  cotton,  when  the  vaccine  is  applitH.1  in  the  usual  way.  The 
advantages  ot*  thi<  n\ethod  are  its  painlessness  and  the  absence  of  ter- 
ritying  instruu\cnt>  ami  Meeding. 

The  charged  eihl  of  a  point,  wliidi  has  bivn  previously  dipped  in 
tepid  water,  is  now  gently  rul»i«ed  ovrr  theabrailed  spot  and  the  limb  left 
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^  Cksed  to  the  air  until  the  Ivmph  has  been  dried  upon  it.    It  may  then 
I  protected  by  a  piece  of  gauze  s^trappt-d  on  it  or  Ly  a  shield. 

Uiitnmiizt^d  lymph  is  still  preferred  by  g^ome,  and  when  this  is  used  the 
irm-to-ann  "  vaccination  is  best.  The  lymph  is  taken  from  achunieter- 
tic  vaccine  vesicle  (from  the  iifth  to  the  seventh  day  of  its  development) 
\%  healthy  child  and  applied  directly  to  the  arm  of  another.  The  virus 
ty  be  drietl  and  preserved  for  use  as  in  the  ease  of  bovine  virus. 

The  nmh  resulting  from  a  vaccine  vesicle  on  a  hejilthy  child  was  for- 
Derly  <|uite  generally  used,  and  it  could  be  kept  a  lon;r  time  without 
wing  its  virtue.  It  was  sure  in  its  action,  and  tiffered  the  advantage  to 
be  physician  of  being  easily  preserved  ;  hut  it  was  more  liable  to  become 
[tufected  than  the  lymph  when  preserved  in  the  usual  way,  and,  since  the 

doe  farms  are  so  conveniently  located,  lymph  may  be  obtained  from 
I  at  any  time  without  dehiy. 

The  possible  danger  of  cooveyinc^  syphilis  or  other  constitutional  dis- 
[ewe  from  one  person  to  another  by  means  of  human ixed  lymph  should 
I  I««d  t«  its  abandoumeut  in  favor  of  the  bovine  lymph. 

¥tmd  of  Life  for  Vacciuation. — It  is  usually  advised  to  vaccinate 
infants  within  a  few  weeks  or  months  after  birth,  but,  unless  small -pox  is 
prer&lent,  it  is  best  to  wait  until  the  latter  part  of  the  second  or  the 
beginning  of  its  third  year,  as  the  chikl  has  then  passed  through  ita 
teetliiug  period  antl  will  be  better  able  to  resist  the  effects  (slight  though 
Aejmay  be)  consequent  upon  vaccination. 

Tim  finr  B^vaceination, — ^To  ensure  the  individual  against  infectioa 
k^  should  be  re  vaccinated  at  puberty  and  every  tew  years  afterward,  or 
It  m  time  when  small- pox  is  epidemic  or  liable  to  become  so. 

Symptoms* — -After  vaccination  no  local  or  constitutional  effects — 
•'icept  the  slight  irritation  due  to  scarification — tire  noticed  until  the 
fWday,  when  a  simall  red  papule  ap]>ears.  By  tlie  fifth  or  sixth  day 
*»«*?/«  appears.  By  the  ninth  day  it  is  fully  developed,  and,  like  the 
^(k  of  variola^  is  filled  with  colorless  lymph,  is  umbilicatcd,  multi- 
w^Iar^  and  ha^  a  distinctly  inflamed  areola  of  deep  red  color,  aecom- 
pwiied  by  heat,  itching,  and  tenderness.  By  the  tenth  day  this  may  ex- 
Hiiaa  inch  or  two  from  the  vesicle.  Quite  frequently  the  axillary  or 
in^'Uiaal  glands  (depending  upon  the  location  of  vaccination)  are  swollen 
^i  tender,  and  in  a  tubercular  child  they  may  go  on  to  suppuration. 
After  the  tenth  day  all  these  symptoms  gradually  decline  :  the  pHMule 
^^^f,  and  then  forms  a  brown  scab  which  is  usually  detached  in  the 
fcl  or  fourth  "vveek,  leaving  a  permanent  cicatrix. 

CompUcatiotl8«' — Occasionally  one  or  more  additional  vesicles  are 
iwaed  at  ft  little  distance  from  the  point  of  inoculation,  and,  rarely, 
'«^is  a  general  vesicular  eruption,  due  to  absorption  of  the  lymph. 
An  m/Mema/oMif  rash  is  not  uncommon,  and  appears,  if  at  all,  about  the 
^nth  day,  Jlrympelas  may  occur  as  a  complication,  and,  if  it  is  preva^ 
twil  in  the  house,  vaccination  should,  as  a  rule,  not  be  performed ;  if 
WUed  necessary,  great  care  should  be  taken  to  ensure  cleanliness. 

Aa  nicer  may  form  which  maybe  weeks  in  healing.  Eczema  and 
"tWr  skin-affections  are  usually  aggravated  during  the  course  of  vaccin- 
*f^oii,  and  it  is  possible  for  KtfphiiiH  to  be  inoculated  with  the  vaccine 
^^rn?.    Any  of  these  complications  call  for  the  usual  treatment. 
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VABIOELLA. 

t  (Chicken-pox,) 

Definition. — An  acute,  contagious  disease,  characterized  by  a  cutane- 
ous eruption  of  papules,  passing  into  vesicles  and  pustules ;  also  by  slight 
fever  and  mild  constitutional  symptoms.  For  a  long  time  it  was  con- 
founded with  varioloid,  but  its  distinct  character  has  now  been  recognized 
for  many  years.     Complications  and  sequelae  are  infrequent. 

etiology. — It  is  well  established  that  the  contagium  of  varicella  is 
found  in  the  vesicles,  as  the  disease  has  been  communicated  by  actual 
inoculation  with  their  contents.  The  specific  poison  has  not  been  satis- 
factorily isolated,  although  it  is  suspected  that  certain  protozoa  are  the 
direct  cause,  but,  as  in  the  case  of  vaccinia  and  small-pox,  positive  proof 
is  wanting.  Varicella  may  be  transmitted  by  exposure  to  another  case 
or  possibly  through  the  medium  of  a  third  person,  the  school  and  asylum 
being  the  most  frequent  points  of  its  origin.  It  affects  children  of  all 
ages,  and  usually  one  attack  is  protective.  It  closely  resembles  measles 
in  its  contagiousness. 

Symptoms. — The  incubation  period  is  uniformly  from  fourteen  to 
sixteen  days.  If  there  be  a  prodromal  stage  of  the  disease,  certainly  in 
the  vast  majority  of  cases  it  cannot  be  recognized,  though  a  slight ^I'er 
and  general  indisposition  may  be  noticed  for  twenty-four  hours  before  the 
appearance  of  the  eruption.  In  many  cases  the  eruption  is  the  first 
symptom.  This  occurs  in  the  form  of  small  reddish  puncta,  from  which 
rapidly  develop  rosy-colored  maculations,  and  these  become  tensely  dis- 
tended, transparent,  or  slightly  yellowish  vesicles  of  the  average  size  of 
a  split  pea.  The  eruption  appears  first  upon  the  upper  part  of  the  body, 
the  chest  and  back,  neck,  scalp,  and  face  (on  the  latter  quite  sparingly), 
and  always  upon  the  hairy  scalp.  Frequently  the  vesicles  form  on  the 
mucous  surface  of  the  lips,  inside  the  cheeks,  on  the  tongue,  palate,  con- 
junctivae, and  in  the  progenital  regions  of  both  sexes.  At  times  the 
glands  of  the  throat  become  slightly  enlarged  and  painful,  the  vesicles 
are  superficial,  the  child  has  the  appearance  of  having  received  a  shower 
of  boiling  water,  and  the  firm  papule  which  precedes  the  variolous  rash 
is  altogether  wanting.  The  vesicles  are  at  first  transparent,  and  their 
contents  plainly  show  through  their  translucent  roof-wall  which  is  com- 
posed only  of  the  stratum  eorneum  of  the  epidermis.  Umbilication  rap- 
idly occurs  at  the  apex,  and  the  contents  of  the  vesicles  become  lactescent, 
and  gradually  sero-purulent.  The  areola  is  most  distinct  when  the  vesicle 
is  fully  formed  and  fades  as  the  latter  dries.  Crusts  form,  which  drop  off 
in  from  five  to  twenty  days,  depending  upon  the  depth  to  which  the  skin 
has  been  involved.  On  the  trunk,  as  a  rule,  no  mark  is  left,  but  after 
the  more  severe  attacks,  when  the  true  skin  has  been  involved,  scars 
remain,  and  frequently  there  is  quite  deep  pitting.  The  marks  are  usu- 
ally on  the  face  when  the  skin  has  been  unprotected.  On  the  hands  and 
feet  the  vesicles  appear  without  having  been  preceded  by  a  papule,  and 
sometimes  there  is  no  areola,  each  vesicle  resembling  a  drop  of  water 
upon  a  healthy  skin.  Pustules  may  develop  in  consequence  of  irritation 
or  infection,  as  the  result  of  scratching,  or  in  feeble  or  poorly-nourished 
children  and  in  unhealthy  children  deep  ulceration  may  occur,  lasting 
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In  rare  cases  there  may  be  necrotic  inflamtnation  about  tbe 
uVe  of  the  pox  {varu^eUa  ganffnmiom). 

In  mild  cases  only  ten,  twenty,  or  fliirty  t^fKits  may  be  found  on  the 

it^  but  in  severe  eases  the  skin  may  be  almost  covereii  in  certain 

The  eruption,  however,  is  never  confluent.     The  temper  at  tire 

Bt  on  the  second  or  third  day,  when  the  eraption  is  appearing.    In 

Incom plicated   cases  the  thermometer  registers  lOP  or  102°  F, 

C.)  for  two  or  three  ilays  at  most,  but  in  severe  cases  the  tempera- 

Ircimay  be  as  hisjij  lis  104°  F.  (40^  C,).     This  is  usually  due  to  broken 

dth  prior  to  the  acute  illness.     The  temperature  falls  gradually  as  the 

1  faiies,  and  presents  a  temperatyre-eiirve  similar  to  that  of  measles. 

There  is  usually  neither  coryza,  vomiting,  cough,  nor  diarrhea,  and  in 

r'j  place  is  only  the  general  indisposition  which  is  associated  with  any 

r  If^  liisease. 

CofflpUcatiotlS. — Ery»ipelu^  occasiomilly  acts  as  a  serious  coinpli- 
ItitiaD  m  delicate  children.  It  may  develop  about  the  pocks,  particularly 
libtti  they  are  deep  and  associated  with  some  ulceration,  and  scratching 
iwitb  unclean  fingers  is  its  prime  causal  factor. 

AdtnittB^  mild  and  isolated,  and  guppuratton  with  abscesses  in  the 
I  Jeeper  cellular  tissue  are  occasionally  seen. 

Ke^thritu  is  infre«:|uent,  hut  may  occur  in  unhygienic  surroundings  or 

ia carelessly  managed  cases,  just  us  it  may  follow  seark*t  fever  or  measles. 

Varicella  is  also  fjuite  freiiuently  complicated  with  other  infectious 

[  diaeaws.and  varicella,  scarlet  fever,  and  measles  have  been  seen  curiously 

faded  in  epidemic  form.     Varicella  and  measles,  however,  are  most 

(re<m«ndv  an^ociated* 

ThooiagllOSis  of  varicella  ofters  no  special  difficulties.  The  erup- 
tion comes  out  slowly  and  in  crops,  so  that  papules,  vesicles,  antl  crusts 
niivbeseen  upcm  the  skin  in  close  proximity.  Again,  it  should  be  noted 
tilt  the  umbilication  is  due  only  to  the  fact  that  the  drying  up  of  the 
vwide  begins  at  the  center,  and  that  the  pocks  may  appear  on  the  mucous 
UKtobrabe.  Varicella  is  distinguished  from  urtivarla  by  the  presence  of 
piiir»aiid  from  eczema  puMuhnum  by  the  mild  febrile  symptoms  of  the 
Bi^K  the  discreteness  of  its  pustular  lesions,  the  absence  of  itching  and 
^^  infiltRition  of  the  skin  in  patches,  and  by  its  leiidency  to  symmetric 
^itvelopment. 

Vamla  and  varioloid  of  inl\»nta  are  to  be  distinguished  from  varicella 

^tio  prodromal   symptoms,   and  by   the   greater   rise  of  temperature, 

mii^\i  tbe  distinction   between  mild   varioloid  and  severe   varicella  in 

^Uifincy  and   childhood  will  always  tax   to   the   utmost  the  skill  of  the 

diagnostician.     The  sooner  it  is  understood  that  intermediate 

plimns  are  likely  to  occur,  which  cannot  be  positively  assigned  to  one  or  the 

WW  category,  the  better  it  will  be  for  both  tbe  profession  and  the  laity. 

The  prognosis  in  private  practice  is  always  favorable.     Only  in  the 

Moasorin  hospital  cases  complicated  by  erysipelas,  adeoilis,  or  nephritis 

tttty  grave  results?  be  anticipated.     The  milder  cases  may,  liowever,  leave 

'  *%!it  monnment^s  of  their  existence  in  the  form  of  one  or  more  depressed 

ocarriees  which  may  mar  an  otherwise  beautiful  face. 

Treatment. ^ — Isolation  should  be  enforced  in  schools  and  in  all  in- 
\  ^titniions  containing  many  young  children.  In  private  houses,  unless  the 
[punger  children  are  delicate,  quarantine  is  unnecessary.     The  disease 
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may  be  transmitted  to  others  as  long  as  the  crusts  are  present,  and  hence 
isolation  should  be  maintained  until  they  have  fallen  off.  In  most  cases 
constitutional  symptoms  of  the  disease  are  so  mild  as  to  require  no  treat- 
ment. It  is  best  at  the  outset  to  place  the  child  in  bed  for  a  few  days, 
and  sponge  daily  with  warm  carbolized  water;  the  local  itching  may 
be  allayed  by  sponging  with  a  weak  solution  of  carbolic  acid  or  by  the 
use  of  carbolized  vaselin.  When  the  crusts  have  formed,  especially  on 
the  face,  an  ointment  of  zinc  oxid  containing  ichthyol  (2  per  cent.)  should 
be  applied,  and  care  should  be  exercised  to  keep  the  skin  clean  and  to 
prevent  scratching.  In  all  cases  the  urine  should  invariably  be  examined 
several  times  during  and  following  the  attack. 


SCARLET  FEVER. 

(Scarlet  Rash;  Scarlatina,) 

Definition. — Scarlet  fever,  or  scarlatina,  is  a  self-limiting,  acute,  con- 
tagious disease,  characterized  by  vomiting,  fever  (more  or  less  typical), 
angina,  and  in  twelve  or  twenty-four  hours  by  a  diffuse,  punctiform,  scar- 
let eruption,  followed  by  membranous  desquamation  and,  frequently,  by 
nephritis.     It  is  a  disease  of  childhood,  but  may  occur  at  any  time  of  life. 

Scarlatina  is  a  widespread  disease,  though  perhaps  less  universal  than 
measles.  It  is  endemic  in  all  the  large  cities  of  the  globe,  and  at  inter- 
vals the  cases  multiply  into  more  or  less  extensive  epidemics.  Smaller 
towns  and  rural  districts  are  visited,  and  the  epidemics  are  usually  trace- 
able to  importation  of  scarlatinal  poison,  so  that  it  may  be  stated  that 
they  never  originate  de  novo, 

Patiiology. — There  are  no  pathognomonic  changes.  When  death 
occurs  early  the  chief  lesions  are  presented  by  the  throat,  while  in  addi- 
tion engorgement  of  the  viscera  is  noted,  especially  of  the  brain.  The 
exanthem  is  rarely  visible.  In  malignant  types,  however,  in  which  the 
eruption  is  not  seen  during  life,  it  makes  its  appearance  rarely  after  death, 
and  this  aids  in  establishing  the  nature  of  the  affection. 

When  death  occurs  at  an  advanced  stage  the  lesions  are  those  either 
of  nephritis  (with  dropsy),  or  of  septico-pyemia,  or  of  inflammation  of  one 
or  more  of  the  serous  surfaces  (pleurisy,  pericarditis,  endocarditis,  menin- 
gitis, etc.).  Additional  changes  in  the  various  viscera  are,  for  the  most 
part,  identical  with  those  met  with  in  other  acute  infective  diseases,  and 
hence  need  not  be  described  here.  The  blood,  it  should  be  pointed  out, 
is  dark,  fluid,  and  coagulates  feebly,  owing  to  a  decrease  in  its  fibrin  fac- 
tors. The  process  of  desquamation  may  be  observed,  together  with  more 
or  less  eraatiation  in  protract e<l  cases. 

Among  other  lesions  which  are  more  or  less  peculiar  to  the  disease  are 
(ii)  The  rntpft'ofi,  uhioh  is  a  dermatitis  of  very  mild  grade.  J.  F. 
SeliainhtTir'  points  out  that  the  dis(M'ete  vesicles  sometimes  seen  origin- 
ate in  the  hair-toUioles  or  in  the  deeper  layers  of  the  rW<',  and  contain 
a  turbid  leukocytic  tiuid.  {h)  Smrhifimif  itntjhui.  which  in  its  mildest 
form  usually  presents  more  or  less  hyperemia   and   a   slight  swelling 

»  /Vw  /V,mi.  Path.  Njt..  .Inn..  1901. 
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'ihe  mucosa  of  the  tonsils,  soft  palate,  an*l  pharynx.     In  the  severer 
des  the  inflammation  is  phlegmonous  (seurlatina  anginosa).  and  some- 
terminates  in  ulceration.     There  is  great  swelling  (especially  of  the 
s),  and  the  formation  of  abscesses,  dtie  to  secondary  infection^  is  corn- 
Extension  of  the  purulent  inflammation  to  the  connective  tissue 
fthe  n€ck  produces  marked  induration,  and  more  or  less  extensive  ab- 
e*  may  take  place.     Gangrene  sometimes  supervenes,     (r)  In  certain 
einics  a  membranous  erudate  sieeom panics  the  Hearlatinal  trngim^^njiA 
I  may  or  may  not  be  truly  diphtlieriiic.      When  it  appears  early  it  is 
H^iB-diphtheritic,  as  a  rule,  and  often  due  to  the  streptococcus ;  on  the 
I  other  hand,  when  it  comes  on  late  it  often   shows  the  presence  of  the 
U'lffler  bacillus.     There  is  also  a  malignant  form  of  membranous  scarla- 
hiial  angina,  occasioned  by  a  secondary  streptococcic  infection  (Hirsch- 
'  Hd).   {i)  The  Nephrith. — The  renal  legions  ure  inckideii  in  the  descrip- 
tion of  *•  Acute  Bnght's  Disease." 

Etiology,— The  bacteriology  of  the  affection  is  imperfectly  known, 
lie  streptococcus  pyogenes  has  been  found  in  nearly  all  the  inflamma- 
larr  complications  of  the  disease,  especially  scarlatinal  pneumonia  and 
iB^ina,  and  some  pathologists  (Hubes,  Berg^,  Klein)  have  held  it  to  be 
tke cause,  Marmorek,  Raskin,  and  Mosny,  however,  believe  that  it  is 
in  example  of  mixed  infection,  the  streptococcus  being  merely  a  second- 
in?  factor,  and  Marmorek  has  been  coiifirnied  in  this  view  by  the  results 
<if  his  experiments  with  antistreptococcus  serum. 

W,  J-  Class '  first  descrilmd  an  organism  {dipIoet*eeu»  Bvarlatinm)^ 
thich  in  all  probability  is  the  specific  causative  factor  of  scarlet  fever. 
Bis  re^arches  have  been  confirmed  by  those  of  Gradwold,*  Jaijues,* 
Pt»^.*  and  others.  The  habitat  of  the  diplococcus  is  not  known,  but  it 
ka^Heea  found  in  the  blood,  throat,  epidermal  scales,  and  urine  of  scar- 
litinal  cases.  The  size  of  the  organism  is  variable,  and  it  stains  with 
todnnl  watery  dyes  easily,  uniformly,  and  regularly  (|Tradwohl). 

Class*  re port;8  on  his  experiments  to  obtain  an  itntit**rm  fnr  diplo- 
f<^u$  tearhitohf\  in  which  he  was  successful,  using  swine  as  the  largest 
winalg  aiisceptible ;  blood-serum,  ol stained  from  a  female  inoculated 
with  rh(*  germ,  protected  guinea-pigs  from  cultures  of  the  same  germ, 
Ac  control-animals  dying  in  six  or  setven  days. 

Tht  general  reeept ivi ft/  {or  scarlet  fever  is  not  so  great  as  in  certain 
otber  exanthemata  (#^ //.  small-pox,  measles);  hence  in  a  bousehokl  in 
^hich  there  are  several  children  some  are  apt  to  escape  the  disease,  even 
tliOQgli  all  have  been  eijually  exposed. 

Tne  mru4t  is  probably  contained  in  the  excretions  from  the  throaty  tnme^ 
or  far,  and  in  the  epidermal  scales  thrown  off'  from  the  surface  of  the 
L  wdj,  It  is  also  present  in  the  blood  of  scarlatina  patients, 
H  Modes  of  OoiiTey aBce . — T  b  e  m  aj  or i  t y  o  f  t  h  e  c as  es  a r  e  p  r o  d  u  c  e  d  by  f  v>  n- 
^k^pon.  and  I  have  observed  that  a  single  contact  of  a  heahby  child  with 
^r*^riet-fever  patient  suffices  to  convey  the  <lisease.  It  is  also  eom- 
^^nic^tt-d  hyfamites^  and  the  poison  of  scarlatina  contained  in  clothing 
'^iw  its  infective  power  for  months.     The  patient  himself  is  a  center 

*  yftmihly  Buiifim  of  the  f%it^ttp*  Depf,  of  Heftith,  March,  1899. 
'  PhUtdn.  Med,  Jrntrn.,  HfnrL'h  2-1,  lOOh. 

*  Rulktin  y.  W.  irnip.  Mrdir,ti  Srhonf,  March  31,  1900. 
'  Jaum,  Btx^m  }M.  Sri.,  June  IIO,  1899. 

*  PhilaHa,  Metl.  Jaurn.,  Jtin«  23,  1900. 
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of  infection  until  the  end  of  the  period  of  desqaamation.  Again,  any 
objects  (furniture,  utensils,  library  books,  toys)  which  the  patient  has 
touched  or  handled  may  serve  to  communicate  the  poison.  The  disease 
may  also  be  transferred  by  persons  who  have  been  in  the  sick-room, 
while  they  themselves  escape.  Infected  dairies  have  been  known  to 
disseminate  the  poison  and  give  rise  to  epidemics.  The  infection  may 
also  be  air-borne,  though  not  for  any  great  distance.  Behle  reports  an 
outbreak  of  human  scarlatina  in  swine,  and  it  is  fairly  well  proven  that 
kine  are  susceptible  to  the  disease,  though  in  a  modified  form,  and  are 
potent  to  transmit  it  to  man. 

Mode  of  Infection. — Most  probably  the  poison  is  inhaled  into  the 
throat,  where  infection  usually  occurs ;  but  it  may  gain  entrance  to  the 
body  through  the  alimentary  tract.  Infection  may  also  take  place 
through  the  bloody  as  is  shown  by  the  fact  that  children  have  been  born 
in  all  stages  of  the  disease.  Artificial  inoculation  with  the  blood  of  scar- 
latina patients  has  resulted  in  more  or  less  typical  forms  of  the  com- 
plaint. Open  lesions  predispose,  but  whether  they  are  essential  to  in- 
fection is  not  known.  Seitz  believes  there  is  strong  evidence  of  fi family 
predisposition  to  the  disease,  as  371  out  of  800  cases  occurred  in  152 
families. 

Predisposing  Oauses. — (1)  Age, — The  period  of  chief  liability  is  from 
the  second  to  the  tenth  year,  after  which  it  diminishes.  It  is  rare  under 
the  age  of  one  year,  and  especially  so  under  six  months.  (2)  Recent 
wounds — accidental  or  surgical — increase  the  susceptibility  to  the  pecu- 
liar poison.  (3)  Women  in  childbed^  for  the  same  reason  as  (2);  but  care 
must  be  exercised,  lest  this  class  be  confounded  with  septic  affections.  (4) 
Season. — The  autum  and  winter  months  furnish  the  most  cases. 

Immunity. — Single  attacks  during  the  life  of  a  person  form  a  rule  to 
which  there  are  rather  frequent  exceptions. 

Clinical  History. — The  incubation  period  is  extremely  brief,  lasting 
usually  from  two  to  three  or  four  days.  It  may  rarely,  however,  be 
longer — five  to  eight  days — or  more  rarely  still  shorter — less  than 
twenty-four  hours. 

The  invasion  of  scarlet  fever  is  generally  quite  stuJden  and,  as  a  rule, 
active.  The  child  feels  uncomfortable,  looks  stupid,  complains  of  sore 
throat  and  decided  nausea,  and  in  the  great  majority  of  the  cases  vomits. 
The  tongue  is  furred.  If  he  be  very  young,  nervous  symptoms  Rre  prom- 
inent, and  he  may  exhibit  convulsions.  The  pulscy  which  is  a  strong 
diagnostic  factor,  is  rapid  and  hard,  reaching  140  to  160  at  the  very 
onset.  The  temperature  rises  quickly  to  104°  or  105°  F.  (40.5°  C), 
and  remains  hi^h. 

Eruption. — A\ithin  the  first  twenty-four  or  thirty-six  hours  the  charac- 
teristic rash  appears,  and  is,  as  a  rule,  first  seen  on  the  neck  ;  there  is  no 
certainty  about  this,  however,  as  it  may  first  come  out  on  the  abdomen  or 
back  of  the  hands  or  on  the  thighs,  and  not  be  seen  on  any  other  part  of 
the  body.  Frequently  it  is  found  on  the  dependent  portions  of  the  trunk. 
At  first  it  is  slight,  but  perfectly  characteristic,  and  usually  takes  two 
days  to  mature.  In  mild  cases  it  disap|H»ars  within  thirty-six  to  forty- 
eight  hours,  and  at  no  time  is  more  than  a  very  fine  rash,  but  when 
typical  it  cannot  bo  mistaken,  especially  if  aooompanieil  by  the  premoni- 
tory symptoms.     Wlion  soon  from  a  short  distance  at  the  end  of  the  first 
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QtT-four  hours  of  ita  appearance  the  whole  body  (except  the  face)  is  of 
iform  bright  scarlet  color.    If  we  examine  more  closely,  we  fmd  that 
Re  eruption  consists  of  a  raultitude  of  red  points  { ptmcttt)  that  correspond 
_to  the  hair-follicles.     These  points  are  surrounded  by  zones  of  erythem- 
redneBs*  which,  joining  with  one  another,  give  a  generally  diffuse 
i  tppearance  to  the  whole  skio.     Frequently,  however,  the  rash  con- 
^  of  points  representing  the  hair-follicles  without  the  erythema^  and 
I  nragh  skins  the  rash  may  be  more  punctiform — that  is,  more  sirictly  a 
E&ditJOQ  of  **  goose  skin/'     Sudamina  are  quite  frequent     Pressure  by 
kc  finger  causes  a  pallor  which  at  once  disappears  when  the  finger  is 
no^ed.     The  patient's  lips  and  chin  are  pale  and  in  striking  contrast 
rith  the  rividly  scarlet  cheeks.     In  some  cases  the  rash  is  patchy,  espe- 
tally  ou  the  limbs,  and  in  thase  cases  it  may  suggest  meades,  the  patches 
sisting  of  clusters  of  fine  papules  or  points  with  much  surrounding 
thema,  while  normal  skin  is  present  between  the  patches.     In  severe 
I  the  rash  may  be  hemorrhagic  in  character,  minute  extravasations  of 
1  taking  place  in  the  skin  ;  this  may  occur  even  in  mild  attacks,  and 
t be  seen  until  after  death,  but  more  frequently  it  is  seen  in  malignant 
[ttseSt    Purpuric  patches  are  frefjuently  found  after  death  when  even  in 
life  they  did  not  appear.     There  is  itching,  which  may  be  either  mod- 
I  HUe  or  intense  throughout  the  eruptive  stati^e. 

The  rash  is  succeeded  by  a  desf/ttamafion  that  will  be  extensive  or 

ight  icoording  to  the  intensity  of  the  fever.    In  Jtiiiti  ernes  the  tonsils, 

pdite,  uvnla,  And  pharynx  are  deeply  congested,  and  the  mucosa  of  the 

ekeeks.  palate,  and  tonsils  may  show  the  eruption.      In  severer  formM 

tk tonsils  are  red  and  inflamed,  and  covered  with  tenacious  secretions, 

»lOe  minute  yellow  points  corresponding  to  the  tonsillar  crypts  are 

iBUallv  prominent*     (  Vvh-  Malignant  Scarlatina.)     The  nasal  chambers 

ireawolleD,  producing  a  free  discharge,  and  the  deeper  cervical  glands 

wtJie  angle  of  the  jaw  are  frequently  enlarged.     The  tmigue  is  coated 

■ith  a  thick,  dense  white  fur  (dead  epithelium),  and  frequently  shows  a 

^,  gbzed  central  band.     In  a  few  days  the  dead  epithelium  is  cast  off, 

,  daring  the  tongue,  when   we  have  a  red,  clean,  glaxed  tongue  with 

'  f  enlarged  fungiform  papilh^,  giving  us  the  drawbeny  tonf/tie  of 

%]  history.     The  eyes  are  frequently  swollen  and  tlie  conjunc- 

'  iJTaj  injected* 

Sleeple^ness  and  mild  delirium  often  mark  a  typical  case,  suggest- 
wiga  congested  state  of  the  meninges,  but  it  is  neither  usual  for  the 
diiWto  be  violent  nor  for  the  delirium  to  continue  long. 

ITbe/^wfce  is  usually  a  strong  diagnostic  fesiture,  and  is  always  hard, 
^luick,  and  wiry,  varying  from  140  to  160 ;  it  is  out  of  proportion  to 
A**  temperature  and  the  general  condition  of  the  child.  Lfukocj/tosig 
^commonly  noted.  The  temperature  in  average  cases  reaches  104^  or 
l'^*^°F.(40.5^  C),  and  in  severe  forms  it  may  touch  106*=^  F.  (41,1°  C.% 
"i«  noctomal  remissions  being  slight  and  defervescence  gradual  (vuie 
%20).  The  urine  is  scanty,  thick,  and  contains  urates,  with  a  small 
immity  of  albumin. 

Within  one  week,  if  no  complications  have  occurred,  the  attack  will 

we  retched  its  height  and  the  symptoms  have  iK'gun  to  decline.      The 

'^^i'tgradrially  fades,  temperature  falls,  the  tongne  is  less  red,  the  throat 

1,  and  the  child  seems  more  natural.    If  at  the  end  of  one  w^eek 
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the  fever  continues,  it  suggests  the  many  possible  complications,  the 
most  frequent  of  which  is  a  throat  or  tonsillar  ulceration,  inflammation 
of  the  cervical  glands,  otitis,  or,  most  probably,  acute  nephritis.  It 
must  be  well  understood  that  no  two  cases  of  scarlet  fever  are  alike. 
Clinical  Types. — ^Mild  Scarlet  Fever. — In  very  many  cases  of  scar- 
let fever  all  the  premonitory  symptoms  are  absent,  and  the  rash  is  the 
only  indication  of  the  trouble.  There  is  neither  vomiting  nor  fever  to 
be  recognized,  and  no  tonsillar  trouble  of  any  importance,  while  the 
rash  is  neither  uniform  nor  well  marked.  In  these  cases  we  must  be 
very  careful  not  to  confound  the  eruption  with  urticaria  or  some  of  the 
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Pio.  20.— Tempcraturc-cnn'c  of  a  case  of  scarlatina  with  favorable  course— William  < 

seven  yeara. 


•ged 


many  medicinal  rashes.  The  most  difiicult  cases  of  all  to  diagnose  are 
those  in  which  sore  throat  is  present  without  a  rash,  inasmuch  as  there  is 
nothing  characteristic  about  a  scarlatinal  tonsillitis. 

During  house  epidemics  when  several  children  are  afiected  it  fre- 
quently happens  that  a  child  has  sore  throat  and  the  '^strawberry 
tongue  "  without  a  development  of  the  rash.  This  may  also  occur  in 
adults,  and  is  the  so-called  scarlatina  sine  eruptione.  These  very  slight 
cases  of  the  fever  are  the  most  to  be  dreaded,  as  they  may  be  followed 
by  the  most  severe  attacks  of  nephritis. 

Malignant  Scarlet  Fever. — Death  occurs  usually  by  the  end  of  the  first 
week  in  severe  cases,  Drs.  Ashby  and  Wright  reporting  a  death  within 
the  first  twenty-four  hours  {atactic  form).  In  malignant  cases,  such  as 
usually  occur  among  the  unhygienic  and  delicate,  the  tonsils  may  be 
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by  a  membranous  exudate,  and  the  system  quickly  receive  an 

rwhelming  dose  of  the  poison  ;  death  then  result:?  from  septic  causes 

farrn).     In  cases  in  which  death  occurs  early  a  child  §oon  be- 

cyanatic,  restless,  or  more  frequently  somnolent.     In  all  these 

the  temperature  remains  high — lOo""*  to  106*^  F.  (41.1^  C).  and 

r  frequently  107*^  F.  (41.t>°  C).     Diarrhea  is  fre<|uently  a  trouble- 

e  factor  in  severe  cases;  coryza  is  very  abundant;  there  is  much 

iudiilar  swelling  and  cellulitis,  the  neck  becoming  enormously  enlarged 

nd  hard,  the  skin  dull  and  livid  in  color;  the  extremities  grow  cold; 

k heart  gradually  becomes  irregular,  losing  a  beat,  and  finally  fails. 

If  life  is  sustained  through  such  an  ordeaU  the  tonsils  slough  and 

loogs  may  eventually  become  the  seat  of  a  septic  pneumonia.     In 

mj  desperate  case.*  when  life  is  prolonged  to  the  end  of  the  second  or 

Iffeu  third  week  general  septicemia  is  most  likely  to  occur.     In  this 

Iconditioa  the  tonsils  ulcerate,  sloughing  patches  appear  on  the  fauces, 

1^  ^l&ttds  about  the  neek  become  enlarged  and  doughy,  and  the  nasal 

|inocotts  membrane  gives  out  a  purulent  secretion  in  afuindance.     The 

heoperaturo  may  remit,  but  continues  high;  the  urine  is  albuminous; 

y^  wells  from  both  ears ;  and  thus  the  child  is  gradually  consumed  and 

1  perbhes-     In  all  these  cases  pleuropneumonia  will  be  found,  together 

witli  hemorrhagic  kidDeys,  and  most  probably  small  abscesses  will  be 

I  IbflnJ  in  the  latter  at  the  post-mortera. 

A  third   variety  {iiemorrhagie)  shows   at  first   cutaneous   j»etechia\ 

tbieh  grow  rapidly  into  large  ecchymotic  patches.      Hemorrhages  also 

Lukfplicie  from  the  mucous  surfaces,  epistaxis  and  hematuria  being  very 

Death,  as  a  rule,  follows  in  two  or  three  days. 

jn^Uom — By  the  end  of  the  first  week  the  rash  commences  to 

fcippear,  the  skin  is  ^or  soon   becomes)  mottled,  dry,  and   rough,  and 

pidtiilly  the  scarf   skin    begins   to   sepiirate.      This    process    usually 

begins  about  the  neck  and  trunk,  and  frequently  large  flakes  are  de- 

^ed,  the  whole  cuticle  of  the  band  or  foot  sometimes  coming  off  in 

^ffiias  like  a  glove.     The  degree  and  character  of  the  des^quamation 

WMme  relation  to  the  severity  of  the  eruption.     In  some  ct^ses  the 

Wind  nails  have  been  cast  off.      In  many  cases  desquamation   is  pro- 

*Bfed  lo  the  eighth  week  ;  it  is  usually  longest  on  the  hands  aod  feet. 

Complications. — Otitis* — The  inflammation  may  extend  from  the 

«wi<  along  the  Eustachian  tubes  to  the  middle  ear,  and  pus  be  formed 

IS  the  trapanic  cavity,  making  its  exit  by  perforating  the  membrane, 

fftil  coiDpIieation  may  occur  either  during  the  fever  or  at  some  time 

Mhriui  convalescence.     Suppuration   in   the  midflle  car   is  one  of  the 

looaiDoii  causes  of  a  continued  high  tern ]ie rat urc  after  the  disappear- 

rlieeortlie  rash,     Piim   in   the  ear  may  not  attract  our  attention  to 

«»ttnfortunate  complication  ;  most  frequently,  however,  the  child  will 

rWe  its  hand  on  the  ear  and  shake  its  head,  as  if  to  get  rid  of  some 

ttaiteof  irritation. 

pyemia, — Pifenda  and  tibgreaa  of  the  lungs  may  follow,  and  throm- 
Wiof  the  lateral  sinus  may  occur,  I'he  tonsth  may  be  the  seat  of 
'^^  iiie«?ration,  and  the  soft  palate  may  slough  and  show  cicatrization 
'f  til?  soft  parts  of  the  throat  in  cases  which  may  yet  recover.  The 
'^^^^ ^landis  may  becouie  enlarged  and  su|ipurate,  either  during  the 
•^  or  abile  the  child  is  convalescent.      In  debilitated  or  strumous 
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cliildren  this  complieatioti  may  be  very  troublesome,  with  the  forru&tiofl 

of  deep  ragged  ulcers,  slow  to  heal,  and  in  rare  cages  exposing  this 
larger  blood-vesseb.  Broncho^  or  lobar  pneumonia  may  occur,  and 
most  usual  during  the  second  week,  being  due  to  extension  downwar 
of  the  lesion  from  tlie  throat.  Pneumonia  followed  by  empi/mui  maj 
also  occur  during  convalescence, 

Joint-affectionB. — (ft)  Searlattnal  st/jifnu'tts,  which  occurs  in  7  per  cent, 
of  cases,  nearly  always  appearing  from  the  fourth  to  the  tenth  day  ;  in 
72  per  cent,  of  cases  affecting  the  wrists  (Marsden).  Less  commonly 
the  small  joints  of  the  fingers,  the  elbows,  the  ankles,  the  knee8,  an<f 
soles  of  the  feet  may  be  aftbcted.  The  trouble  is  fugitive,  and  seldon 
returns  to  the  same  joint,  and  is  caused  by  the  scarlatinal  poison.  (M) 
S*'ptic  arthntiH,  met  w  ith  in  severe  or  fatal  cases,  is  often  associatetl  wit6 
grave  throat  symptoms.  In  these  cases  the  knees  may  be  most  severelj 
affected,  remaining  swollen  for  weeks,  and  in  unusual  cases  suppuration 
may  take  place  and  be  followed  by  pyemia,  (e)  Kheumatu'  mfnaritii^ 
which  usually  develops  during  convalescence.  l%o  casei*  have  occurred 
in  my  practice,  couiplicated  with  simple  acute  endocarditis.  Rarely 
tuberculous  invasion  of  the  joints  occurs  as  a  grtfurL  Here  the  sea 
latrna  merely  affords  a  predisix)sition  to  tuberculosis, 

Nephritis.^ — No  other  complication  of  scarlet  fever  can  equal  vephritid^ 
in  importance  or  interest,  this  condition  always  giving  rise  to  anxiety  in 
otherwise  mild  and  hopeful  rases.  During  the  height  of  the  fever,  as  is 
the  case  in  all  exanthemata,  there  is  a  trace  of  albumin  in  the  urin« 
that  has  no  special  significance,  sind  it  is  possible  for  the  kidneys 
escape  without  greater  damage  than  occurs  in  other  acute  febrile  aflfec- 
aons.     Independently  of  this  febrile  albuminuria,  there  are  two  forms 

nephritis  which  it  is  important  to  bear  in   mind,  though  they  have 
'1>een  frequently  confounded : 

(a)  Septk'  ^\^phriti9. — In  severe  forms  of  scarlet  fever,  when  the 
throat  symptoms  include  sloughing  tonsils,  involvement  of  the  sof 
palate,  and  general  adenitis,  the  urine  quickly  becomes  loaded  with' 
albumin,  but  shows  scarcely  any  blood  and  but  few  casts.  No  renal 
symptoms  will  be  recognized,  and  if  present  they  may  be  masked  by  the 
general  condition  of  septicemia-  There  may  be  neither  dropsy  nor  uremic 
phenomena,  but  the  patient  usually  die^  by  the  end  of  the  second  week, 
when  a  typical  pyemic  kidney  is  found  containing  minute  abscesses. 
This  condition  of  the  kidney  is  only  one  part  of  the  general  pyemia, 
and  merelv  illustrates  the  fact  that  this  organ  suffers  during  the  coursdj 
of  the  general  inflammation. 

{h)  PfmUsearhitinal  nephritiM  is  the  form  most  likely  to  occur  abotit 
the  third  or  fourth  week,  and  is  the  one  generally  known  as  scarlatinal 
nephritis.  The  kidneys  are  undoubtedly  involved  in  an  active  svmpa- 
thetic  intiammation,  and  at  the  end  of  the  fever,  more  than  at  the  be- 

finning,  are  engaged  in  carrying  off  waste  products  of  the  fever  itself, 
Vom  the  nature  of  the  disease  they  are  in  an  irritable  condition  and 
prone  to  take  on  inflammatory  changes,  just  as  the  bronchial  tubes  and 
the  lungs  are  left  in  a  very  susceptible  condition  following  measles  and 
whooping-cough.  In  this  way  the  uriniferous  tubules  become  choked. 
up  by  the  desquamation  that  is  going  on  inside.  The  number  of  case 
that  suffer  firom  post-scarlatinal  nephritis  varies  according  to  social  con^ 
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oni^  the  nature  of  the  epidemic,  the  season  of  the  year,  the  nature  of 
Itreatmeut  received  during  the  disease,  and  especially  the  care  received 
it  convalescence.     Ash  by  and  Wright  fix  the  rate  of  those 
at  6  per  cent,  of  hospital  cases,  but  this  is,  undoubtedly,  too 
,  since  hospital  cases  Feoeive  better  care  during  convalescence  than 
cases.     The  usual   timr  for  this  form  of  nephritis  to  occur  is 
the  end  of  the  second  up  to  tbe  fourth  week,  but  it  usually  begins 
insidiously.     Traces  of  albumin  may  be  found  for  a  few  days  be- 
f  the  blood  and  larger  quantities  of  albumin  occur,  but  it  is  often  im- 
lible  to  date  the  commencement  of  an  attack.    Usually  after  the  fever 
subsided  the  patient  for  a  few  days  feels  well,  but  very  suddenly 
^restless,  is  feverish  at  night,  is  tbirsty,  has  a  quick,  hard  pulse, 
paasea  a  small   quantity  of  dark-colored  urine-     If  care  has  been 
*,  it  will  be  found  tliat  the  urine  has  been  gradually  diminishing 
fCferal  dajs,  and  a  slight  pnlfiness  about  tbe  face  frequently  an- 
I  the  beginning  of  the  trouble-     Later  the  face  becomes  pale  and 
HiJr,  while  there  may  be  edema  of  tbe  feet  and  scrotum,  and  some 
.tomitiog-     Under  favorable  treatment  improvement  may   take    place, 
Ikrie  (quantities  of  urine  may  be  passed,  and  tbe  child  resume  convales- 
Tbe  nephritic  symptoms  may,   however,   deepen   until  uremia 
irs*  the  pulse  becoming  slow,  the  temperature  subnormal,  and  the 
tnftpie  dry  and  brown.     Vomiting  is  now  u  frequent  occurrence;  diar- 
rWa  is  not  unusual ;  nose-bleed  and  bemorrbages  from  the  various  nau- 
"Hw  snrfftces^  and  muscular  twitehings  may  be  noted,  and  most  likely 
tWend  may  be  reached  in  a  general  convulsion.     In  all  cases  of  nephri- 
tic great  care  must  be  taken  to  recognize  beart-changes,  and  fatal  results 
I  ift  more  frequent  from  cardiac  failure  than  from  the  uremic  convulsions. 
Tie  constant  effect  of  nephritis  is  to  raise  the  blood-tension,  and  this 
I  Wtttinned  tension  in  tbe  blood-vessels  is  followed  by  dilatation  of  the 
^«rt.    Another  not  unusual  result  is  eiidocanUth  or  perieardt'tk^  with 
si>le  embolism. 

Stuidtn  death  frequently  occurs  during  the  course  of  nephritis.  The 
ckiiti  taay  be  doing  well,  possibly  sitting  up  in  bed  and  playing  with  its 
^*\^-,  when  an  attack  of  dyspnea  occurs;  the  face  becomes  livid,  the 
I  ij kMlisappears,  and  death  (piickly  takes  place.  Death^  in  sucb  cases 
•»  uauilly  said  to  be  due  to  edema  of  the  lungs :  the  diftttrd  hearty  how- 
^^«f,  bii  been  overlooked,  and,  while  edema  of  the  lungs  is  present,  it 
**  «>iJt  secondary  to  the  cardiac  failure. 

h  is  not  unusual  for  a  false  membrane  to  form  upon  the  far]/tu\ 
|Tu8  h  not  infrequently  due  to  tbe  streptococcus  pyogenes,  but  the 
KltliS-LoflSer  bacillus  is  oftener  found  {Hanke  found  it  in  more  than 
Wfof92  cases).  A  bacterial  examination  should  always  be  made 
^riyiathe  disease,  and  if  the  diphfhrrkd  nature  of  tbe  infection  has 
W  detennined  the  serum-treatment  should  be  employed  at  once. 

Uagnosis. — A  typical  form  of  scarlet  fever  offers  few  difficulties 
*n  iiiaposia.  The  period  of  incubation  is  sbort  in  comparison  with 
w«laf  tny  o{  the  other  exanthemata^  particular! y>  variola,  measles,  and 
^*'icella.  The  vomiting,  which  is  almost  a  constant  factor  in  the  early 
Jj*?*.  i«ociated  with  high  fever,  would  also  exclude  the  other  eruptive 
^^"fum.  The  pulse  in  itself  is  most  strongly  diagnostic,  being  quick, 
wttad  wiry^  striking  the  finger  at  the  rate  of  140  to  180  per  minute; 
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no  other  disease  has  a  similar  pulse.     The  earlj  sore  thro&t  and  the  m4 
tense  hyperemia  of  the  whole  mucous  uiemhrane,  associated  with  sever 
constitutional   symptoms,  make   it  ensy  to   differentiate  from   mea^le 
varicella,  and  variola.     The  pmnctate  ervtbematous  lesions  that  appe 
during  the  stage  of  efflorescence  of  scarlet  fever  are  not    found   in   any 
of  the  other  eruptive  diseases,     (  [7^/*^  table  on  page  250.) 

The  differential  diagnosis  embraces  the  discrimination  of  those  rashc 
that  follow  the  use  of  certain  drugs  {quiniru  belladonna,  potassium  br 
mid   and  iodid,    chloral,  etc.).      The  characteristic  invasion-symptomtf 
(vomiting,  angina,  etc.)  of  scarlatina  are  absent ;  also  the  high  fevef ' 
and  frequcTit,  hard  pulse  of  the  latter  disease.     Urug-rashes  are  seldom 
so  vivid  or  diffuse  as  the  eruption  of  scarlatina. 


Scarlatina. 

Onset  is  sudden,  with  vomiting,  an^na, 
fever,  and  frequf*nt.  hard  piiln*'. 

Eruption  appears  fir^^t  on  neck,  face,  and 
cheat,  Boon  t>ecofnini?  diffuse. 

Duration,  three  or  four  days. 

Deaquamation  begins  after  eruption  has 
^ed,  often  one  week  later. 

Ear  and  throat  complications  common. 
Nephrite  is  a  common  »equeL 
Relapses  exceptional. 


AcuTK  Expo  LI  AT  I  NO  DcaiiAriTJS. 

Sudden,  with  fever  only. 

Appears  first  on  trunk. 

Duration,  five  or  six  days. 
Desquamation  be^n«  earlier,  often  befon 

eruption   ha.*:   faded,  and  involves 

hair  and  nails. 
Absent 
Not  so. 
Relapses  common. 


The  prognosis  in  regular,  uncomplicated  scarlet  fever  is  in  almos^t  ^ 
every  case  favorable,  and,  unless  the  treatment  is  unusually  indifferent 
the  patient  will  recover.     Severe  types,  however,  and  especially  malig- 
nant scarlatina,   are   very   fatal.     Complications   arise  that  will   raogt 
seriously   endi^nirer  life. 

The  treatment  of  scarlet  fever  is  that  of  the  symptoms,  togethe 
with   an   attempt  at  arresting  the  complications, 

ProphylaEia. — The  patient  should  be  strictly  quarantined  in  an  upper 
room  for  at  least  eight  weeks  or  until  desfjuamation  has  been  completed. 
A  competent  nurse  should  be  put  in  charge,  and,  whether  a  member  of 
the  family  or  otherwise,  she  should  wear  a  washable  dress,  and  jibnnlif 
not  mingle  with  the  family,  except  her  clothing  be  changed  or  tb- 
disinfected.  The  room  is  to  be  stripped  of  all  superfluous  han-i  _  dj 
furniture.  Inunctions  are  re<|uired  as  soon  as  desquamation  commence 
with  a  view  to  preventing  the  diflusion  of  the  dried  epidermal  scales; 
and  the  best  preparation  for  this  purpose  consists  of  cosmolin,  mentbolJ 
and  carbolic  acid,  ten  grains  each  of  the  latter  to  one  ounce  of  eosmo 
lin,  after  the  plan  of  J.  Lewis  Smith.  Carbolized  water,  1 :  40  (thor 
oughly  shaken),  may  be  used  to  sponge  the  surface  and  may  be  agr 
ably  followed  by  cocoa-butter. 

The  disinfection  of  the  physician  himself,  I  am  sorry  to  state,  is  fre- 
inently  neglected,  He  should  generate  chlorin  gas  by  the  following 
imple  method,  and  allow  it  to  permeate  his  clothes  thoroughly  before 
going  into  other  families :  A  dram  of  powdered  potassium  is  placed  ic 
a  saucer,  and  a  small  quantity  of  hydrochloric  acid  added.  The  dish  ifl 
then  placed  on  the  floor,  and  the  physician  stands  over  the  vapor  chlorid 
as  it  arises  until  it  penetrates  all  his  clothing.     This,  with  the  free  use^ 
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the  whiBk  and  thorougb  hand-washing,  renders  him  non-contagious 
id  safe  in  entering  any  home  or  sick-room.     Perhaps  a  less  disagree- 

method  is  to  have  in  the  patients  bouse  a  linen  duster  or  surgeon's 
thftt  has  been  dipped  in  a  biehlorid  solution  and  allowed  to  dry. 
Lis  is  slipped  over  the  clothing  before  entering  the  eick-roora,  and  is 

lOved  after  leaving. 

In  the  room,  if  the  case  be  a  severe  one  involving  the  throat,  I  keep 

gas  or  an  alcohol  lamp  burning  under  a  small  dish  of  water,  so  that 

im  is  constantly  generated.  To  the  boiling  water  1  freiiuently  a[ld 
ewboUe  acid  or  oil  of  eucalyptus  :  this  saturates  the  room  very  pleasantly, 
ud  at  the  same  time,  I  believe,  limits  the  extent  of  the  contagion. 

Oemeral  Management,^ — The  sick-roora  should  be  large  and  well  ven- 
tiUtt?d,  and  should  be  kept  at  a  imiforin  temperature  (68"^  to  70"^  F,— 
iW  C-),  A  light  flannel  night-dress  shouhl  be  worn  by  the  child,  and 
the  bed-clolhing  should  be  light  as  well.  The  diet  should  consist  of 
milk,  broths,  egg-white,  and  fruit-]uices,  and  after  the  temperature  has 
•leclined  soft  diet  may  be  allowed.  A  few*  days  later  the  return  to  ordi- 
utnr  solid  foods  may  be  complete. 

™  evidences  of  heart-enfeeblement  often  arise  and  call  for  the 
jodicious  use  of  stimulants-  It  is  to  be  pointed  out  that  this  class  of 
igents  is  remarkably  well  borne  in  this  affection,  and  hence  may  be 
frwlj  administered.  Tn  a  child  of  four  years  I  give  one  dram  (4.0)  of 
knfldy  or  whiskey  every  second  hour,  and  often  increase  the  dose  as 
requircHl.  The  preparations  of  ammonium,  particularly  the  carbonate 
wd  the  aromatic  spirits,  have  also  been  warmly  recommended  as  stim- 
ilmt?  in  this  affection.  They  should  be  ailministered  in  milk  as  the 
'^chicle  to  prevent  gastric   irritation. 

Special  Treatment,— i^af A ««*/  is  recommended  in  scarlet  fever  by  the 
k«it  writers,  yet  often  in  such  an  indefinite  and  uncertain  manner  as  to 
pTetbe  busy  practitioner  neither  any  encouragement  to  resort  to  it  nor 
wv guidance  in  the  matter  of  techni(|ue  and  mode  of  procedure.  In  the 
<l«Bcal  work  of  Thomas  Watson,  now  over  fifty  years  old,  he  bints  in  his 
lent  of  scarlet  fever  ""^that,  if  the  heat  on  the  surface  be  very  great 
«&({  dittreising,  he  should  not  recommend  the  cold  ef!\ision,  but  cold  or 
t^pid  sponging  would  be  very  refreslung  and  beneficial."  This  senti- 
ifteiit  finds  it**  echo  in  most  works  on  practical  medicine  at  the  present 
'^y.  Unfortunately,  the  majority  of  medical  practitioners  do  not  give 
lleir  instmctions  for  the  thorough  sponging  of  their  scarlet-fever  cases, 
fibieiy  through  fear  of  objecticuis  from  the  family. 

The  physician  must  i^uietly  but  firmly  insist  upon  the  patient  being 
■^  thoroughly  sponged  three  or  four  times  daily,  according  to  the 
•werity  of  the  individual  case,  using  carbolized  water  (1 :  60),  mercuric 
^lofid  \\  ;  8000),  salt  water,  or  alcohol  and  water,  at  a  temperature 
ofTOMOO^  F.  (21.1°-37.7^  C).  Systematic  bathing  in  this  manner 
»ii4  inunctions  as  above  described  protect  the  body  from  certain  disas- 
&t>J3i  complications  and  sequehe.  The  ice-cap  may  be  combined  with 
jwl ipongings.  In  extreme  cases,  with  nnirked  nervous  symptoms  and 
«'^l>  ttimperature,  the  cold  pack,  with  cold  affusions  applied  to  the  head 
^^  nape  of  the  neck,  may  be  cautiously  employed,  and  a  description 
<*' tie  tuethod  of  giving  a  cold  pack  may  be  found  under  the  treatment 
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of  Typhoid  Fever,  The  gradually  cooled  bath  may  be  substituted  if 
open  objection  is  made  by  the  parents  to  tbe  cold  pack. 

In  regard  to  tlte  use  of  internal  antipyretics^  I  prefer  phenacetin  for 
older  children,  combined  with  quinin  in  i-apsules.  Acetanilid  is  better 
for  younger  children,  and  I  generally  give  one-third  as  many  grains  as 
there  are  years  in  the  child's  life.  When  medicine  can  be  exhibited  in  the 
form  of  capsules,  I  alway.s  prefer  to  combine  it  with  quinin  or  strychnin 
to  overcome  the  tendency  to  depression.  Phenacetin  and  acetanilid  act 
successfully  in  controlling  the  nervous  element,  relieving  headache  and 
fever,  promoting  diaphoresis,  and  inducing  refreshing  sleep.  Acetanilid 
is  much  more  prompt  in  its  action  than  phenacetin,  but  its  effects  are 
not  so  lasting^  I  therefore  choose  it  for  young  children,  and  exhibit  it 
in  small  doses  in  the  form  of  a  powder,  and  if  the  bowels  are  torpid  I 
combine  with  the  acetanilid  small  doses  of  calomel  and  soda.  These 
agents  are  rarely  required,  and  are  not  comparable  in  their  good  effects 
to  hydrotherapy. 

Internal  Antiseptics. — Those  remedies  that  are  purely  antiseptic^ 
administered  internitlly.  have  not  given  proof  of  their  utility  as  yet. 
The  sulphocarbnlates  of  zinc  and  of  sodium,  on  account  of  their  breaking 
up  in  the  system  and  liberating  carbolic  acid,  cannot  be  used  in  a  suf- 
ficiently large  dose  to  meet  with  success.  The  syrup  of  phenic  acid  10 
used  by  ^any  physicians,  but  their  success  does  not  as  yet  seem  to  war- 
rant its  being  classed  as  an  efficient  remedy.  Marmorek  has  used  his 
anfistreptoeoceir  svrum  extensively,  and,  although  it  does  not  act  as  a 
specific,  he  claims  that  it  prevents  the  serious  com|dications  and  invari- 
ably renders  the  attack  mihl. 

The  care  of  the  rw»e  and  throat,  and  eventually  of  the  ears,  will  re- 
quire all  the  skill  of  the  medical  attendant,  and  by  commencing  early 
in  the  case  to  give  careful  and  constant  attention  to  these  parts  we  may 
prevent  much  trouble  and  danger  later  on.  The  attendant  should  use 
a  small  atomizer  filled  with  warm  water  containing  a  solution  of  sodium 
bicarbonate  (gr.  xv-5J — <X97;j-32,0).  If  decided  inflammation  should 
occur,  a  solution  of  hydrogen  peroxid  and  cold  water  or  glycerin  (1 : 6) 
may  be  used,  and  then  be  followed  by  an  oily  preparation,  such  as  liquid 
albolene  containing  menthol  (a  5  per  cent,  solution). 

If  the  j)atient  cannot  tolerate  an  atomizer,  an  application  of  the  anti- 
septic oil  directly  to  the  posterior  nasal  spaces,  by  means  of  an  aluminum 
applicator,  may  be  made.  Faithful  attention  to  the  removal  of  the  secre- 
tion from  the  nose  and  throat  will  prevent  accumulation,  and  thus  pre- 
vent regurgitation  up  the  Eustachian  tube  with  its  associated  ear-troubles. 
In  this  way  diphtheria  can  be  prevented  from  gaining  its  full  lodgement, 
and,  if  it  gains  ground  at  all^  little  trouble  is  experience*!  with  this 
dreaded  disease.  For  the  appropriate  treatment  of  this  complication  the 
reader  is  referred  to  the  treatment  of  Diphtheria,  If  pain  in  the  ear 
should  indicate  the  extension  of  the  trouble  up  the  Eustachian  tube,  we 
must  redouble  our  efforts,  even  though  the  desquamation  within  the 
Eustachian  tube  itself  may  be  quite  beyond  the  reach  of  our  detergent 
w*ash. 

The  external  auditory  canal  may  also  become  blocked  by  desquamst- 
ing  epithelium,  and  this  must  be  removed  by  gentle  sponging.  If  the 
tension  of  the  ear-drum  becomes  very  great*  it  must  be  punctured.     The 
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nd^  method  of  dropping  laudanum  and  sweet  oil  in  tlic  ear  is  to  be 

comWiDtied,  as  it  serves  as  a  nidus  tor  a  enllection  of  dust  and  dirt,  inde- 

'lilt  of  the  rapid  accumulation  of  dead  epidermis. 

<iriatintd  ^i/rtamtis  I  have  encountered  in  but  a  small  proportion  of 

and  then  it  was  of  a  transient  character,   leaving  no  damaged 

Ittit-Talves  behind.     I  am  inclined  to  attribute  this  fortunate  result  to 

th«  latthful  use  of  daily  bathing  and  inunction^i,  long  continued  and  at 

;  until  after  completion  of  desf|uaraatJon, 

The  most  constant  complication  of  scarlet  fever  is  nephritis.     The 
cific  poison  of  scarlet  fever  is  peculiarly  obnoxious  to  the  kidneys^ 
&d  is  largely  eliminated  through  tbem;  and  upon  this  ftict  hinges  the 
Kientific  part  of  the  treatmeut  of  this  disease.     The  more  active  we 
[miderthe  skin  the  less  likely  will  there  be  danger  to  the  kidney.     If 
[the  arine  is  examined  throughout  the  whole  course  of  the  disease^  we 
iTiillfimi  in  the  earlier  stage  that  it  grows  less  in  (|uantity  and  becomes 
aore  laden  with  the  waste  of  the  body,  at  times  being  nearly  suppressed 
kr  mechanical  bloekinf;  of  the  uriniferous  tubules.      If  nnvv  tiie  skin  is 
Twt invited  to  act  to  its  fullest  extent,  we  will  soon  find  our  patient  re- 
dact to  a  comatose  state.     Free  bathing  has  the  happy  effect  of  vica- 
tioQfily  eliminating  the  poison,  and  in  this  way  it  removes  the  undue 
presjinre  placed  upon  the  kidneys*     (For  the  treatment  of  nephritis  the 
r«tder  ia  referred  to  the  discussion  of  acute  Bright's  disease  under  Dia- 
«*3c8of  the  Kidneys.) 
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MEASLES. 

Befinitioii. — An  acute  contagious  disease,  characterized  by  an  initial 
J^nza,  general  catarrhal  symptoms,  fever  in  the  earlier  stage,  followed 
"J"  a  peculiar  papular  eruption  on  the  face  and  body. 

Pathology. — In  unt'om  plica  ted  measles  we  have  no  pathologic 
le^ious.  The  only  post-mortem  changes  found,  as  a  nile,  are  those  of 
^tarrbul  pneumonia  and  acute  nephritis.  All  the  internal  organs  are 
^<5rgt<i  with  blood,  and  minute  hemorrhages  are  found  on  their  surfaces, 
We  occasionally  croupous  pneumonia  may  be  found  involving  a  lobe 
**!■  sinjill  portions  of  a  lobe  of  the  lung. 

Oology. — Mea«ilcs  occurs  in  epidemics,  yet  we  have  fre^juent 
liic  crises  in  the  larger  cities.  There  is  an  epidemic  prevalence  in 
^*^e  centers  of  population  ei'ery  eighteen  months  or  two  years,  but  the 
^lifferent  epidemics  vary  in  their  extent  and  fatality.  It  generally 
kippens  that  when  once  the  disease  enters  a  home,  street,  or  small 
^HFt,  scarcely  any  one  escapes  who  has  not  been  protected  by  a  pre- 
*^WQ« attack,  those  who  suffer  being  for  this  re^ison,  in  nearly  all  cases, 
Joiing  children.  The  adults  and  older  children  may  enjoy  inmiunity  in 
<^i»a«qaence  of  a  prior  attack,  although  this  does  not  always  follow. 
Tlie  pusceptibility  to  measles  in  children,  however,  is  very  great. 
Biedert'  found  that  only  14  per  cent,  of  unprotected  children  escaped. 
In  tie  Faroe    Islands,    under   similar    conditions,    only    1    per    cent. 

Jahrimck/Qr  KimtrrhrilhtTidej  vol.  xxiv.  p.  94. 
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escaped  (Madsen,  Pannum).  There  is  the  same  experience  in  schools 
and  hospitals:  when  a  case  incubating  the  disease  is  admitted,  the 
whole  unprotected  junior  population  is  attacked.  The  epidemics  occur 
mostly  in  the  fall  and  winter,  yet  the  season  seems  to  have  but  little 
influence. 

Bacteriology. — Micrococci,  especially  streptococci^  have  often  been 
found  in  the  secretions  of  the  respiratory  tract,  but  they  have  not  been 
proved  to  be  specific. 

Canon  and  Pielicki^  found  in  the  blood  of  14  cases,  as  well  as  often 
in  the  sputum  and  nasal  and  conjunctival  secretions,  a  special  bacillus 
of  irregular  size,  which  colored  irregularly  with  methylene-blue.  It 
was  decolorized  by  Gram's  method,  did  not  grow  on  solid  media,  but 
did  occasionally  on  bouillon. 

Czajkamski '  described  motile  bacilli,  2.5  to  5  micromillimeters  in 
length,  which  did  not  color  by  Gram's  method.  They  could  not  be  cul- 
tivated on  gelatin  or  agar,  but  grew  on  glycerin-agar,  bouillon,  and 
blood-serum,  and  killed  mice  by  producing  septicemia.  Neither  of 
these  observations  has  been  advanced  to  any  firmer  position  in  the  eti- 
ology of  the  disease. 

Immunity. — One  attack  of  measles  does  not  seem  always  to  exhaust 
the  soil,  as  in  the  other  exanthemata:  one,  two,  and  in  several  cases 
families  of  children,  including  the  parents,  have  had  four  attacks  in 
successive  years. 

Clinical  History. — The  period  of  incubation  is  from  seven  to  four- 
teen days,  and  in  inoculated  cases  from  seven  to  ten  days. 

Catarrhal  Stage. — The  early  symptoms  are  those  of  a  cold  with  some 
fever.  The  child  has  marked  coryza,  watery  eyes,  sneezes,  and  has  a 
dry,  croupy  cough.  Frequently  the  symptoms  are  those  of  a  catarrhal 
laryngitis  and  bronchitis^  the  fauces  and  tonsils  being  hyperemic,  with 
abundant  secretion,  and,  in  addition,  an  examination  of  the  eyelids  re- 
veals a  conjunctivitis.  The  patient  may  be  acutely  ill,  the  temperature 
rising  several  degrees  in  the  evening,  and  falling  slightly  in  the  morn- 
ing ;  the  fever  continues  high  until  the  rash  is  fully  developed.  The 
rash^  consisting  of  one  or  more  distinct  papules^  may  beiseen  on  the  hard 
palate  fully  twenty-four  hours  before  it  appears  on  the  face. 

The  eruptive  stage  is  very  characteristic,  and  usually  makes  its  appear- 
ance at  the  end  of  the  fourth  day.  The  neck,  face,  forehead,  and 
trunk  receive  the  eruption  in  the  order  of  mention.  The  whole  physi- 
ognomy of  the  child  is  so  characteristically  altered  that  a  well-marked 
case  may  be  diagnosticated  at  a  glance.  The  face  is  flushed ;  the  eyes 
are  red  and  watery ;  a  short,  dry  cough,  frequently  metallic  in  ring,  is 
present ;  and  the  nose  and  cheeks  are  covered  with  crops  of  dusky-red 
papules  surrounded  by  a  zone  of  erythema  which  sharply  contrasts  with 
the  normal  skin  between  the  patches.  The  rash  on  the  face  is  both  dti- 
crete  and  confluent^  or  may  be  arranged  at  times  in  small  crescents,  and 
in  the  course  of  a  day  or  two  the  whole  trunk  is  invaded,  but  in  a 
slighter  degree.  By  the  fifth,  and  seldom  the  sixth  day,  the  eruption 
has  reached  its  height,  and  commences  to  fade,  first  on  the  face  and 
neck,  then  on  the  body  and  limbs,  followed  by  a  fine  desquamation. 

»  BerUner  kUnMie  Wochensrhrift,  1892,  8.  377. 

•  Ceniralhlatt  fur  Barten'ologie,  vol.  xviii.  Nos.  17  and  18. 


Pl)i«  seventh  or  eighth  tlav  the  ranh  \h  nearly  gone,  leaving  a  blue,         ^^H 
pirtlled    stmin    over    the    body.                             *                                                      ^ 
Tfce     tcmnrratnrc      which     has                 T        2        s       4       s       «       7        s                       ■ 

l«M:hed   1U3°  R  (39.4°  C.)  or           | 
Mmt  105°  F.  (40.5°   C),   falls      400 
Ben   the   rash  is    fully  estab- 
^ped — t.  e.  on  the  fifth  or  sixth 
■y— while    the    headache,    the      3^0" 
Krere  bronchial  cough,  and  the 
Bttersl    features    subside    with 
Hie  fever.     If  the   temperature      ^^^ 
Hmtinaes  bij^h  after  the  rash  is 
Hint,  we  tnay  look  for  some  com- 
plication, such   as  severe  bron- 
Bd^iti».  pneumonia,  or  acute  ne- 
■fhntts  (vide  Fig.  21). 
H     An  eruption  first  described 
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■  ojil.  Kofdik  ai»o  occurs  ou  the             i^iu^  •«,           '  'm^i.:i.r. 

I  Weil  and  labial  mucous  mem-       ^,„  .i.^Ten.pc^r«t.r.  ..r^irTr;  .^^  of  m...ie« 

■  bnuie;  it  appears  ''as  long  as 

1  iwedty-four  hours,  forty-eight  hours,  and  even  three  to  five  days  before 

■  tke  ippearance  of  the  skin  exanthem/'     It  is  present  before  the  signs 
1  of  conjimctivitis    appear,  and  when  little  or  no  fever  is  ]>resent.     Il 

■  WIS  found  in  fifty-two  consecutive  patients  in   Ko  dik's   clinic.     Thi« 

■  eruption  consists  of  small,  irregular  spots  of  a  brigjt  red  color,  and  in 
I  liie  center  of  each  red  spot  is   the  interesting  sign  which  Koplik  ha^ 
B  JwcribtMl  a  minute  bluish-white  speck.     To  see  the  latter  rei^uires  a 
H  BlPong.  glaring  daylight,  and  they  must  be  looked  for  by  everting  the 

■  mofous  membrane  of  the  lips  and  that  of  the  cheeks.      The  spots  ma^ 
I  ^  few,  and  again  they  may  be  quite  numerous.     By  recognizing  tint 

■  «Pt  measles  patients  may  be  early  tjuarantined  and  institutional  epi- 

■  iemirs  promptly  checked, 

■  Complications. — In  some  epidemics  the  character  of  the  disease  it 

■  »*ry!*evere,  being  marked  by  high  fever  (105°-10tJ°  F.— 41,1°  C),  » 
B^?«t»ro*n  tongue,  delirium  and   convulsions,  and  feeble  lieart-action 
Hmio  Uie   intense    hyperemia  of  all   internal    organs — lungs,   brain 
Bmeyg,  etc-    I  have  observed  cases  in  which  the  eruption  was  petechial 

■  The  main  complications  are  presented  by  the  lungs.     The  accompa- 

■  iTJug  bronchitis  manifests  a  strong  tendency  to  extend  to  the  bronchioles, 

■  with  resulting  hroftrho-pnetutumia.     The  extent  and  seriousness  of  this 

■  coaplicfttion  are  largely  dependent  upoti  the  degree  of  the  previous  de- 
Biility.    Lobar  fmeumonia  is  rarely  met  w  itb. 

B    m^rrhal  or  memhranom  lari/ngith  is  fret[Uent  in  the  pre-eruptive 
■itigcora^  a  sequela.     Quite  rarely  edema  of  the  glottis  occurs.      Oph- 
Wmimiam^y  occur  in  anemic  and  strumous  children   if  strict  eye-toilet 

■  is  not  enforced.      Glandular  involvement  may  take  place  in  the  cervical 
B^d«.     OtitiM  is    frequent   during  desquamation,   suppuration    taking 
^Htein  the  middle  e^ir  and  the  membrane  being  perforated.     This  may 
^^MlMlAdddY  however,  by  cleansing  the  post-nasal  spaces  frequently  dur- 
^BftMlliliiatioD,      Canerum  oris  and  uoma  pudeftdi  mny  n\m  appear  as 
WwapHcstions  of  the  disease.     Diarrhea  is  frequent  at   thr   end  of  the 
B  wuptive  period  and  as  a  sequela. 
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The  health  of  the  child  often  remains  impaired  for  a  long  time  after 
an  attack  of  the  measles :  it  is  at  this  period  that  whooping-cough,  diph- 
theria, nephritis,  and,  later  on,  acute  tuberculosisj  may  arise.  Tuber- 
culosis very  frequently  gains  entrance  into  the  system  from  the  existence 
of  enlarged  and  cheesy  bronchial  and  mediastinal  glands.  Nervous 
sequelae  rarely  occur  (hemiplegia,  paraplegia). 

Diagnosis. — Epidemics  may  be  characterized  by  irregular  forms  of 
the  disease,  and  the  diagnosis  of  sporadic  cases  is  often  very  difficult. 
We  cannot  recognize  it  by  its  dermal  lesions,  but  by  the  prodromal 
symptoms,  by  the  fall  of  temperature  Jifter  the  eruption  is  well  out  (dif- 
fering here  from  scarlet  fever),  and  by  the  character  of  the  pulse,  tongue, 
and  desquamation.  Koplik's  early  sign  is  usually  present  and  is  dis- 
tinctive. A  feverish  period  of  four  days,  associated  with  catarrhal  symp- 
toms of  the  eyes,  nose,  and  upper  air-passages,  a  few  papules  on  the  hard 
palate,  followed  within  twenty-four  hours  by  a  papular  efflorescence  on 
the  face,  will  differentiate  the  disease  from  variola^  varicella,  scarlet 
fever,  and  rubella. 

The  accompanying  table  from  Rotch  will  aid  the  discrimination  : 


Incubation  . 
Prodromata 
Efflorescence 


MEA8LKS. 


10  days. 
3  days. 
Papules. 


Desquamation     .    Pnrpuraoeous. 
Complications  and;  Eye  and  lung, 
sequels     ...  I 


Vahiola. 

Varicella. 

12  days. 

17  days. 

3  days. 

A  few  hours. 

Macules. 

Vesicles. 

Papules. 

Vesicles. 

Pustules. 

Large  crusts. 

Small  crusts. 

Larvnx. 

Lungs. 

Scarlet 
Fever. 

4  days. 
2  days. 
Erythema. 


Lamellar. 
Kidney, 

ear,  ana 

heart. 


Rubella. 

21  days. 

A  few  hours. 

Papules. 


The  mortality  differs  according  to  the  surroundings  of  the  patient. 
In  healthy  children  under  favorable  environment  the  mortality  is  prac- 
tically 7iil,  while  in  tuberculous  and  wasted  children  it  is  very  large,  this 
being  especially  due  to  complications  and  sequelae.  Infants  may  be 
born  with  the  ra.'^h  on  theui.*  The  disease  is  quite  fatal  when  it' follows 
other  acute  infections  {e,  </.,  scarlatina). 

Treatment. — Measles  is  a  self-limited  disease,  and  we  are  unable 
to  shorten  its  duration,  nor  is  there  any  means  of  producing  immunity 
from  the  attack.  The  treatment  is  necessarily  symptomatic ;  hence  our 
efforts  should  be  directed  to  protectinor  the  various  organs  that  are  most 
likely  to  become  involved  by  complications,  remembering  at  the  same 
time  that  the  nose,  ears,  eyes,  and  throat  are  involved  during  the  fever- 
ish stage,  and  that  the  skin  is  in  a  very  susceptible  condition. 

The  patient  should  be  placed  in  a  large  dark,  well- ventilated  room, 
with  a  uniform  temperature  between  68*^  and  70°  F.  (21.1*^  C).  He 
should  remain  in  bed  until  the  temperature  has  been  normal  for  one 
week,  and  until  the  efflorescence  has  nearly  faded  and  the  desquamation 
is  almost  complete.  The  diet  during  the  period  of  fever  should  be  milk, 
bread,  and  light  soups.  Near  the  end  of  <lesquamation,  if  all  symptoms 
are  favorable,  a  more  generous  dietary  may  be  allowed. 

The  bronchial  cough,  which  may  be  very  troublesome  during  the 
»  Hem.  Med.  Chronidf,  May,  1890;  Brit.  Med.  Journal,  vol.  i.  p.  612,  1890. 
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days,  can  be  readily  relieved  by  some  simple  expectorant  mix- 


IB^.  Potassii  citrat., 
Sneci  limonia, 
Tr.  opii  camph., 
Syr,  ipecac, 
Svr.  tolu., 


3ss(16.0); 

3ij(8.0); 
^  (8.0) ; 
q.  8.  ad  Sij  (64.0).— M. 


8ig.  39fl-5J  every  two  or  three  hours,  according  to  the  age  and 
condition  of  the  p>atient. 

hiBwil!  serve  as  a  fever  mixture  as  well  as  an  expectorant. 

For  the  coryza  I  have  formd  that  atoraiKin^  the  nares  with  some  oily 
Itliicle  (oleum  petrohitum  alhuoi,  etc.)  is  advantiigeous. 

The  skin  is  in  a  state  of  great  irritation,  and  from  the  very  com- 

fceocement  of  the  disease  until  the  end  of  desijuamation  a  daily  warm 

Ikh  (95°  to  100^  F.— 35°  to  87.7°  C.)  should  be  given  the  patient. 

nke  Wdy  should  be  carefully  dried  antl  cocoa-butter  then  thoroughly 

[mbW  over  the  entire  surface.     The  child  should  live  in  an  equable 

Itempemture  for  at  least  three  weeks,  and  bjngcr  if  dp(^r[uamation  has  not 

I  tli^n  ceji&ed.      For  months  he  should  he  protected  from  sudden  atmo- 

«|>lieric  changes  in  order  to  avoid  general  respiratory  troubles.     If  he 

be  predisposed  to  tuberculosis,  cod-liver  oil  and  creasote  should  be  pre- 

icrlbed  for  a  period  of  two  months  or  more. 


RUBKIit,A. 

iRotkein;  Rubeola  Notha :   Gennatt  Meanles :  F)*enr.h  Me€tsles,) 

Definition* — An  acute  contagious  disease.  It  has  no  prodromal 
*<>ge»aadis  characterised  by  slight  fever,  coryza,  and  an  efflorescence 
ttpontWskin. 

Etiology. — Rubella  was  not  distinguished  from  measles  and  scarlet 
femnntil  about  the  middle  of  the  eighteenth  century.  Since  then  con- 
*i4iTaljle  controversy  has  arisen  at  diflferent  times  as  to  its  nature,  the 
tQ«?rT  Wmg  at  one  time  strongly  advanced  that  it  was  a  combination 
of  these  two  diseases,  as  many  of  the  milder  cases  have  symptoms  com- 
fflOD  t<}  both.  That  there  is  a  differerjce,  however,  in  the  character  and 
CouTie  of  these  diseases  has  been  proved  beyou<l  doubt  to  careful  ob- 
a«versby  the  facts  that  rubella  occurs  independently  of  either  measles 
orwarlet  fever;  that  contagion  from  this  disease  produces  a  similar  dis- 
**w;  tliit  one  attack  affords  immunity  to  subsequent  seizures  {although 
tfcoie  who  have  had  other  eruptive  diseases  are  as  liable  as  those  that 
nn  not  to  contract  this  disease  during  an  epidemic) ;  and  that  its  onset 
Md  eli&ical  course  are  characteristic. 

BoWlIa  is  contagious,  and  may  occur  epidemically  or  sporadically. 
[It  is  like  me4is1es  and  the  other  exanthemata  in  its  being  of  undoubted 

obic  origin,  although,  as  is  the  case  with  them,  the  specific  organism 
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has  not  been  isolated.  When  that  is  accomplished  the  diagnosis  will  be 
more  easy  and  certain. 

In  hospitals  or  where  persons  are  crowded  and  living  under  unhy- 
gienic circumstances  the  disease  is  very  contagious  and  the  epidemic 
will  be  quite  general ;  but  in  family  practice  it  is  but  slightly  so,  and 
the  epidemics  are  limited,  often  being  confined  to  a  single  household 
and  attacking  perhaps  but  one  or  two  of  the  family.  As  stated  by 
Edwards,  it  is  spread  by  the  cutaneous  exhalations,  breath,  fomites,  and 
clothing,  and  is  probably  contagious  from  the  period  of  incubation  until 
far  into  convalescence. 

Clinical  History. — The  incubation  stage  lasts  from  ten  to  twelve 
days,  though  this  period  may  vary  and  the  disease  appear  three  or  four 
days  after  exposure.  On  the  other  hand,  cases  have  been  reported  in 
which  it  was  as  long  as  three  weeks.  As  a  rule,  the  period  of  incuba- 
tion is  longer  perhaps  than  in  measles.  The  stage  of  invmaion  covers 
from  one  to  three  days,  but  in  mild  cases  the  rash  is  very  often  the  first 
indication  we  have  that  the  child  has  developed  an  infectious  disease. 

For  a  period  of  a  few  days  before  the  rash  appears  there  will  be 
noticed  chilliness,  pains  in  difi*erent  parts  of  the  body,  a  dull,  heavy 
feeling,  perhaps  feverishness,  accompanied  by  sore  throat,  enlarged  ton- 
sils, corvza,  and  suffusion  of  the  eyes,  constriction  over  the  chest,  and  a 
dry  cough  and  bronchitis.  Enlargement  and  induration  of  the  cervical 
and  other  lymphatic  glands,  together  with  the  sore  throat,  are  common 
symptoms. 

Ju8t  before,  or  with  the  appearance  of,  the  rash  there  is  a  rise  in 
temperature  to  99°  or  100°  F.  (37.7°  C),  or  in  severe  cases  as  high  as 
103°  F.  (39.4°  C.)  or  more.  Again,  the  invasion  symptoms  may  be 
absent  or  so  mild  as  to  escape  notice,  and  the  first  sign  of  infection  be 
the  appearance  of  a  rash  which  first  shows  itself  on  the  face  and  extends 
downward  over  the  body.  In  some  cases  the  eruption  does  not  follow 
the  regular  course,  and  is  confined  to  one  part  of  the  body,  and  cases 
have  been  reported  in  which  it  only  appeared  on  the  roof  of  the  mouth 
or  on  the  tonsiJs.  In  other  cases  every  part  of  the  body,  including  the 
paluis  of  the  hands  and  the  soles  of  the  feet,  may  be  covered. 

The  eru|)tion  consists  of  papules,  is  multiform,  confluent,  and  of  a 
pale  or  rosy-red  color.  The  patches  do  not  assume  any  regular  shape 
or  form,  and  the  skin  between  them  may  become  hyperemic  and  cause 
itching.  The  rash  reaches  its  height  on  different  parts  of  the  body  in 
succession,  fading  in  one  part  while  appearing  in  another.  Its  duration 
is  from  two  to  five  days,  and  possibly  longer  in  some  cases. 

A  slight  desquamation  usually  occurs,  and  a  slight  pigmentation  of 
brownish  color  after  the  rash  fades  is  frequently  noticed,  disappearing 
after  a  few  da  vs.  The  temperature-curve  is  variable,  but  as  a  rule  it 
remains  between  100°  F.  (37.7°  C.)  and  102°  F.  (38.8°  C.)  while  the 
eruption  is  present.  As  mentioned  above,  sore  throat  is  nearly  always 
present,  with  enlarjred  tonsils,  a  dry  cough,  and  bronchitis.  The  gla'n* 
dular  enlar<rement  will  also  continue  with  the  rash,  and  in  severe  cases 
the  axillary  and  intruinal  glands  may  become  involved.  The  pulse 
varies  with  the  teui|)erature  and  respiration.  Vomiting  has  been 
noticed  as  occurring  during  the  eruption   in  severe  cases. 

After  a  period  varying  from  three  days  to  a  week,  with  the  disap- 
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ice  of  the  rash,  convalescence  begins  ftml  the  cliild  rapidly  regains 
former  healthy  and  the  whole  coorse  of  tlie  disease  may  be  so  mild 

the  |*atierit  cannot  be  persuaded  to  remain  in  bed. 
[CompUcatiollS-^The  most  common  are  affections  of  the  respir- 
f  tract  (pneumonia  or  severe  broDcbitis),  and  in  some  causes  we  have 
^intrgthuii  catarrh  of  a  troublesome  character.  Diphtheria  or 
contagious  diseases  may  occur,  A  relapse  is  not  uncommon,  and 
ly  he  as  severe  as  the  initial  attack. 

Diagnosis* ^Rubella  may  be  distinguished  from  measles  by  its  less 

vrre  *»n^et  ami  course,  by  the  litrhter  color  and  more  diff*use  character 

lU  mill,  and  by  the  irren:uliir  shape  which  the  patches  assrtme.      The 

ce  or  absence  of  an  epidemic  is  an  important  factor  in  the  diag- 

%nd  in  cases  occurring  when  there  is  no  epidemic  the  diagnosis 

teen  this  disease  and  measles  of  a  mild  type  is  difficult  if  not  alto- 

er  impossible. 

From  a  well-marked  case  of  scarlatina  the  diagnosis  offers  no  diffi- 

iltv.     The  absence  of  its  initial  vomiting,  the  strawberry  tongue,  the 

incter  of  the  rash  (which  in  scarlet  fever  is  erythematous),  and  the 

wrter  duration  and  milder  course  of  rubella,  all  help  to  render  the 

sis  easy. 


Hi BILL 4. 

OffOTi  fim  on  the  face. 
M.rUiI  coma  present. 
A    '•!  no  it<!hitig. 


Erythema. 

On  the  IjjiDcls  ajad  feet 
No  eoryza. 
Burninf£  pain. 
Not  eontatfirms. 
Reflex  origin. 


UaTlCARtA. 

In  whealfl  on  arme  and  legs. 
No  ooryzft. 
Intena*?  itching. 
Not  contagious. 
Gastric  oripn. 


The  progliasis  in  uncomplicated  c^ses  is  invariably  good,  but  when 
tbwrndun dings  are  unhygienic,  or  in  cases  in  which  the  chibi  has  been 
Uwtte  previously,  it  is  more  serious.  Complications,  especially  pneu- 
flwuia  or  dipbtberiaf  may  prove  fatal,  and  in  some  cases  the  mortality 
^xxtA  has  been  as  high  as  9  per  cent. 

Treatment. — The  treatment  is  simple  and  principally  symptomatic, 
A  mild  congh-mixture,  such  as  is  recommendtMl  in  measles  for  the  bron- 
tliiti^  autritious  but  easily  digested  food,  and  medicine  to  regulate  the 
koteUnhen  necessary,  fulfil  all  the  iudications  for  internal  medication. 
Ai  m  measles,  cool  sponging  should  be  resorted  to  before  and  during 
4tn^;  uid,  when  the  fever  is  high,  a  cool  tub-bath,  where  practicable, 
'ill  be  found  to  reduce  the  temperature,  *[uiet  the  patient,  and  hasten 
the  tppearance  of  the  eruption.      During  convalcsence,  if  the  child  does 

h  ikot  rapidly  regain   his   appetite  and  strength,  tonics,  such   a»  tincture 

^^of  m\  vomicji  and  syrup  of  hydriodic  acid,  are  indicated. 

^■|(P!ke  complications  are  to  be  treated  as  they  arise,  but  the  spongin; 

^|Wd  not  be  discontinued  until  the  temperature  reaches  its  norma" 
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WHOOPING-COUGH. 

{Pertumiji :   Tu^:iu  Cwwuhiva ;  Kem'hhunienJ) 

Definition. — Whooping-cough  is  a  highly  contagious  disease  whi< 
18  characterized   by  a  catarrhal   inHamniation  of  the  respiratory  tr 
associated   with    a    peculiar  apasmodic   cough,   ending  in   a   whoopia 
inspiration. 

Pathology  •—There  is  no  leysion  that  can  be  considered  character! 
tic  of  whooping-cough,  and  there  is  no  distinct  caudal  lesion  aroB 
which  all  the  symptoms  and  complicating  lesions  are  grouped.  In 
beginning  there  is  catarrh  of  the  naso-pharynx,  and  this  may  be 
only  lesion  coincident  with  the  development  of  the  cliaracterigitic  coug 
In  advancing  cases  this  muso -pharyngeal  catarrh  becomes  generalized  I 
extension  to  the  lachrymal  ducts,  the  cimjunctiva%  the  Eustachian  tul 
and  the  middle  ear,  to  the  glottis,  trachea,  large  and  small  bronchi,  and] 
the  air-vesicles.  The  more  decided  pulmonary  lesions — emphyscmi,| 
pulmonary  collapse,  pulmonary  congestion  and  edema,  and  broncho-l 
pneumonia — are  advanced  pathologic  conditions  accompanying  tliel 
later  stages  or  more   intense  forms  of  the  disease  (W.  \\\  Johnston). [ 

The  pu^t'iitorfem  table  does  not  give  us  much  information  as  to  thil 
pathology  except  as  to  the  sequences  of  the  disease.  In  the  early  sttageij 
swelling  and  redness  of  the  respiratory  and  digestive  tracts  will  be  foand^j 
together  with  a  large  quantity  of  viscid  mucus. 

Etiology* — The  disease  occurs  m  v/miemicis,  yet  occasionally  miyj 
appear  npffradteaih/.  Pertussis  seems  to  have  a  tendency  to  occur 
epidemics  every  two  years,  although  in  large  cities  the  disease  is  gener 
ally  endemic.  There  is  no  doubt  that  it  should  be  classed  with  the  i 
cific  diseases,  yet  for  a  long  time,  like  mumps,  it  hovered  betwc'en  i 
specific  and  the  catarrhal  diseases  for  a  home.  Pertussis  is  directlj 
contagious,  though  scarcely  so  in  houses  and  school -rooms  unless  it  I 
for  those  of  a  specially  susceptible  nature.  It  is  possible,  however, 
the  disease  to  be  propagated  in  schools,  though  not  to  the  same  extent 
as  measles  and  scarlet  fever.  It  seems  that  a  more  decided  and  pr 
longed  personal  contact  must  be  made,  as  with  members  of  a  family.  i 
ensure  transmission.  One  attack  practically  protects  the  child*  yet  e 
ceptions  to  this  rule  may  be  found*  The  inlluence  of  the  seasonif  do 
not  seem  to  have  any  effect,  though  perhaps  fall  and  spring  are  the  mor 
frequent  periods;  the  station  in  life,  whether  hygienic  or  unhygienic,  doe 
not  modify  the  disease.  Bad  vent t'lat ion,  however,  may  propagate  th^ 
disorder,  and  cause  additional  cases  by  favoring  the  increase  of  germ^ 
in  the  immediate  surroundings.  The  previoust  eonditfim  of  health,  espe- 
cially of  the  respiratory  mucous  mi'mbrane,  seems  to  possess  some  pre- 
disposing intluence^  weak,  delicate  children  with  an  irritable  digestive 
tube  associated  with  a  catarrhal  state  of  the  respiratory  passages,  mor  " 
eadily  contracting  whooping-cough  than  those  in  robust  health. 

There  seems  to  be  an  intimate  association  between  whooping-couf 
nd  measles,  and  it  is  a  well-recognized  fact  that  an  epidemic  of  meael« 
will  be  followed  by  whooping-cough  in  the  same  sufferers.     This  is 
siblv  due  to  the  sensitive  condition  of  the  mucous  membrane  left  by  tl 
les,  which  is  so  favorable  to  the  lodgement  of  the  germs  of  pertu 
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and  tUe  association  of  the  two  diseases  mast  be  more  than  acci- 

Ital.     There  exists  a  certain   indiviiiiial  susceptibility  to  wliooping- 

gk,  &d  well  as  to  other  infectious  diseases,  and  yet  many  children 

contract  them,  though  frequently  exposed. 

Afff  exercises  some  influence  on  the  development  of  whooping-cough^ 

t  cmses  occurring  before  the  tenth  year ;  atier  this  time  the  frequency 

the  disease  rapidly  diminishes.     West  states   that  one-half  of  all 

t  develop  under  three  years,  but  he  must  have  based  his  knowledge 

i  aa  experience  in  hospitals  and  children's  homes,  as  the  experience 

\  does  not  sustain  his  statement.     The  disease  occurs  in  adults 

eW,  this  being  due  partly  to  the  fact  that  so  many  have  suffered 

^m  it  while  young,  and  partly  because  of  a  lessening  of  the  suscepti- 

lility  with  adrancing  years*     It  occurs  fre(]uently  before  the  first  year, 

ad  when  it  does  it  is  the  most  fatal  of  all  the  diseases  of  childhood 

KGDodhart). 

The  fexsi  are  about  equally  divided  as  regards  susceptibility:  many 
ritere,  however,  seem  to  think  that  ja;irls  are  most  liable.  Ofttimes 
^9Bedo^  exposure  in  a  susceptible  child  is  sufficient  to  ensure  an  attack. 
[Tbe  genns  seem  to  be  located  at  first  in  the  secretions  of  the  respiratory 
!  tnct,  and  are  thus  disseminated  through  the  air,  the  disease  being  most 
i  highly  contagious,  therefore,  during  the  paroxysms  of  coughing,  Good- 
Wt  reports  a  case  in  which  a  third  party  was  the  medium  in  conveying 
1  the  disease  from  one  chihl  to  another,  thus  suggesting  a  possibility  of 
^  tbe  contagion  being  ponderable. 

The  highway  of  the  contagion  of  whooping-cough  into  the  system  is 
mdcntly  through  the  respiratory  tnict,  though  this  fact  has  not  yet 
b^n  definitely  settled.  Published  cases  of  pertus.-^is  in  the  new-born 
Wtth]  even  seem  to  make  its  transmission  possible  through  the  fetal 
circtilation.  yet  the  reports  are  neither  numerous  nor  satisfactory,  and 
Cttttot  be  depended  upon. 

Nature  and  Bacteriology. — The  true  nature  of  whooping-cough  haa 
^n  thoroughly  discussed,  but  is  not,  as  yet,  fiilly  settled.  Many 
triters  claim  it  to  be  a  simple  Itronchitis  due  to  *^  cold  *'  associated  with 
•  tertiuTi  nervous  habit  or  mimicry.  The  cough  is  started  by  the  bron- 
Aiil  irritant,  and  soon  tends  to  become  a  habit,  thus  returning  again 
ttiJ  Again,  until  it  dies  out  in  the  oblivion  engendered  by  more  healthy 
ttd  regalated  discharges  of  nervous  energy  (Goodhart).  This  theory 
■ill  to  iccount  for  the  nervous  element  and  the  decided  paroxysmal 
ckracter  of  the  cough.  It  has  been  held  that  the  disease  is  a  lesion  of 
Other  the  pneumogastric,  phrenic,  sympathetic,  or  recurrent  laryngeal 
■■Jf»€8,  or  perhaps  even  of  the  medulla.  If  this  ground  is  valid,  it  is 
wttplr  a  neurosis.  Eustace  Smith  says  it  is  caused  by  the  pressure  of 
the  enlarged  tracheal  and  bronchial  glands  upon  the  terminal  filaments 
of  the  pneumogastric  nerve.  Whatever  the  direct  cause,  the  highly 
coatagioos  character  of  whooping-cough,  its  appearance  in  epidenncs, 
tte  inciibiting  period,  and  the  possible  immunity  from  subsequent  at- 
twisiecm  to  prove  beyond  argument  that  it  should  be  classed  among 
ptirelj  infectious  diseases. 

^•cteriology. — Linnaeus  (to  quote  Dr.  J,  P,  C.  (rriffith,  in  the  Ameri- 
can  Trjtt-hook  of  IJi»t'a»es  of  Children)  attributes  pertussis  to  the  pros- 
^C€  in  the  n^se  of  larvse  of  insects.     Letzerich  found  a  micrococcus  in 
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the  sputum  ^hich  he  believed  to  he  the  specific  germ,  and  claimed  to 
have  been  able  to  produce  the  disease  in  animals  by  introducing  the 
secretion  into  the  trachea.  Diechler-Kurlow  claimed  that  there  was 
always  present  in  the  sputum  an  organism  of  the  nature  of  a  protozoon 
which  possessed  ameboid  motion.  The  researches  of  Afanassiefi*,  in 
1887,  however,  have  attracted  the  most  attention.  This  observer  iso- 
lated a  short  bacillus,  which  he  named  the  bacillus  tusns  convulsivce,  and 
of  which  he  was  able  to  obtain  pure  cultures  upon  various  media.  Ani- 
mals inoculated  upon  the  respiratory  mucous  membrane  with  these  cult- 
ures exhibited  some  of  the  symptoms  of  the  disease  and  developed 
catarrhal  conditions  of  the  respiratory  tract,  with  a  tendency  to  broncho- 
pneumonia. These  observations  have  been  confirmed  by  others,  and  a 
toxin  has  also  been  reported  as  present  in  the  urine  of  patients  suffer- 
ing from  pertussis  which  is  identical  with  that  produced  by  Afanassieff 's 
bacillus.  Kuoloff  believes  that  the  parasite  of  whooping-cough  is  a  spe- 
cific micro-organism,  a  protozoon,  and  has  found  uniformly  in  the  fresh 
sputa  of  patients  ameboid  organisms  with  spheric  spores  characterized 
by  concentric  laminations.^  Czaplewski  and  Hensel  describe  .a  short 
bacillus  with  distinctly-staining  rounded  ends,  and  commonly  occurring 
in  pairs.  It  is  found  in  sputum,  both  free  and  in  pus-cells,  increasing 
as  the  disease  advances.  It  can  be  obtained  in  pure  culture ;  and  grows 
on  any  ordinary  medium  except  potato.  It  resembles  Koplik's  bacillus. 
The  latter  is  facultative-anaerobic,  and  is.  not  stained  bv  Gram's  method 
except  in  pure  culture.  The  organism  is  not  found  in  the  sputum  during 
the  prodromal  stage.^  Even  though  it  be  admitted  as  most  probable 
that  some  micro-organism  is  the  cause  of  the  malady,  it  is  by  no  means 
clear  how  the  symptoms  are  produced  or  where  the  principal  seat  of  the 
infection  arises.  The  careful  investigations  of  Myer-Huni  and  of  von 
Heroif  indicate  that  the  catarrhal  inflammation  is  most  pronounced  in 
the  mucous  membrane  of  the  nose,  larynx,  and  trachea  down  to  the 
bifurcation,  but  especially  so  on  the  posterior  wall  of  the  larynx  in  the 
interarytenoid  region,  the  so-called  ''cough  region.''  Undoubtedly  we 
have  in  whooping-cough  an  infectious  catarrhal  process  which  affects  the 
mucous  membrane  controlled  by  the  superior  laryngeal  nerve,  and  the 
value  in  many  eases  of  purely  local  treatment  indicates  that  the  abode 
of  the  germs  is  in  this  region,  whence  the  poisonous  products  of  their 
growth  are  absorbed. 

The  nature  of  the  *'  whoop  '  has  been  frequently  discussed  to  show 
the  nervous  origin  of  the  disease,  yet  the  infantile  larynx  is  capable  of 
responding  to  purely  neutral  stimuli  owing  to  the  flexible  nature  of  the 
young  cartilage.  If  we  carry  a  young  sleeping  child  from  a  warm  room 
out  in  the  cool  air,  the  same  characteristic  whoop  may  be  produced, 
showing  that  this  reasoning  cannot  be  depended  upon. 

Clinical  History. — The  period  of  incubation  varies  from  four  to  four- 
teen days  according  to  the  extent  of  catarrhal  trouble  in  the  child  existing 
at  the  time.  Goodhart  gives  several  authenticated  cases  in  which  the  in- 
cubation ended  on  the  eighth  day.  In  the  beginning  the  symptoms  are 
those  of  a  slight  bronchial  cough,  which  has  a  tendency  to  be  more  pro- 
nounced during  the  night.     After  a  few  days  the  cough  assumes  an  in- 

»  Mfdiml  AVirn,  Nov.  9,  1H96. 

»  Sauiidera'  YfarBook  for  1899,  p.  696. 


WHOOPtNOVO  UGB, 


257 


'•*-*^   '  Vjaracter,  and  at  the  samo  time  it  gradual! j  grows  metallic  in 

liows  a  laryngeal  type.     Tbere  h  some  fever  present.     Tliis 

ual  or  feverisli  stage  lasts  for  a  week  or  more,  when  it  is  followed 

l>aroxysmal  stage,  and  these  stages  are  divisions  of  the  symptoms 

RifiliT  of  recognition,  as  the  treatment  in  the  first  is  not  applicable  to 

A<*  ^i-cond.     Many  authorities  speak  of  a  third  stage  as  one  of  decUne, 

whi  rj  does  Dot  f?harply  occur,  but  includes  the  sequence  of  the  disease* 

Ti  ^  catJUTkal  stage  lasts  about  one  week  or  ten  days,  during  which  the 

ihilii  tsi  ill  at  ease,  is  feverish,  and  has  a  hoarse,  dry  cough.     The  symp- 

too^  m»y  either  be  entirely  laryngeal  at  first  or  bronchial,  with  a  loss 

rf  ippetite  and  broken  rest  at  night.     Auscultation  at  this  time  will 

me»l  a  few  moist  or  dry  rfiles  in  the  larger  bronchial  tubes,  but  there 

isverv  little  secretion.     The  cough  seems  to  be  out  of  proportion  to  the 

phTslcal  signs.     As  the  catarrhal  stage  proceeds  the  cough  commences 

tfi  indicate  its  character  by  becoming  more  noisy,  increasing  especially  at 

ojglit.     The  physiognomy  of  the  child  commences  to  change,  the  face  is 

swollen,  the  eyes  suffused  and  watery,  the  under  lids  swollen  jind  pink  in 

color.     Thi^  is  one  of  the  most  decisive  indications  of  the  trouble,  and 

Bif  be  recognised  by  a  careful  observer  a  few  days  before  the  "  whoop  ' 

kgtns  which  stamps  the  disease  and  ushers  in  the  second  stage.     The 

commencetDent  of  the  paroxysmal  stage  is  ijuitc  different  from  the  easy 

more  constant  coughing  of  the  first  stage.     If  the  child  is  in  bed, 

of  a  paroxysm  is  usually  ijuite  sudden,  but   if  he  is  up  and 

lying,  there  is  a  period  of  restlessness,  a  premonition  of  the  coming 

similar  to  the  aura  in  epilepsy,  and  the  child  may  even  have  time 

to  his  mother  or  nurse  before  the  paroxysm  comes  on.     Usually 

paroxysms  are  induced  by  a  quick  inspiration,  as  rluring  drinking, 

litiii^,  or  crying.     The  first  (expiratory)  part  is  short,  and  ibllowed  by 

iihon  Tihoop:  this  is  very  r|uif'kly  followed  by  a   long  scries  of  short 

wpintory  efforts  and  a  second  ami  longer  whoop,  when  the  paroxysm 

tiTc^se.     In  some  ca>^es  a  third  and  a  fourth  may  quickly  follow,  an* 

til  tire  child  is  quite  exhausted.     The  paroxysms,  whether  short  or  long, 

leutTnlly  terminate  with  vomiting  or  eructation  of  a  cjuantitv  of  stringv 

ittctin.     Food   is  ejected,  and  in  most  ca^es  a  little  blood  is  mixed  with 

Ike  Tomited  mucus. 

At  this  stage  of  the  disease,  if  at  all  severe,  the  cttuntenance  of  the 
rfiilfl  is  characteristic,  and  so  much  so  that  a  mistake  is  no  longer  f^os- 
fble:  the  features  are  swollen,   puffy,   ami  dusky   in   color  ;   the  eves 
I,  the  lids  swollen  and  pink  ;  the  skin  livid,  due  to  a  minute 
of  the  smaller  capillaries.      In  ma>ny  coses  tbere  will  be  ex- 
of  blooil  beneatli  the  conjunctiva,  due  to  the  violence  of  the 
Te  cough.      If  the  chest  be  examined  at  this  stage,  it   will   tell 
'Jt  little,  provided  we  have  no  bronchfHpneumonia,  though  a  few  moist 
^Ifiitnay  be  found  scattered  througli  the  larger  tubes, 

Tlie  spasmodic  stage  of  whooping-cough   has   no   set  duration  and 

^1^  fret^aently  in  intensity.     In  severe  cases  it  may  consist  of  twenty 

^  itirtjr  paroxysms  during  the  twenty-fV_>ur  hours.      Some    spasmodic 

pure  not  accomj*auied  by  a  whoop,  and   the  absence  of  this  sign 

Vooted  in  very  young  children,  as  well  as  in  those  that  are  very 

•iih  broncho-pneumonia.     Some  children   vomit  after  a  coughing 

*P*J1  ^oat  the  whoop. 

I? 
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It  is  frequently  observed  that  long  after  the  spasmodic  spell  has  come 
to  an  end  the  paroxysms  return  again  and  again,  perhaps  years  after- 
ward, with  almost  characteristic  features,  evidently  acting  under  the 
stimulus  of  some  perfectly  neutral  catarrh. 

Complications. — In  severe  cases  the  complications  are  likely  to  be 
numerous. 

Epistaxis  often  occurs  in  children ;  hemoptt/ais  when  vomiting  is  fre- 
quent ;  ulceration  of  the  frenum  linguae  in  violent  coughing ;  convulsiond 
in  vigorous  children;  and  broncho-pneumonia^  pleurisy^  pericarditiSy 
laryngitis^  and  hernia  in  severe,  prolonged  coughing.  Convulsions  and 
broncho-pneumonia  are  alarming ;  in  young  children  a  profound  stupor 
takes  the  place  of  the  convulsions,  and  the  latter  then  become  of  graver 
significance. 

Sequelse. — Acute  nephritis  frequently  occurs,  and  is  as  severe  as 
that  found  in  scarlet  fever,  although  the  condition  has  not  received  the 
recognition  it  should  from  the  authorities.  In  a  series  of  over  200  cases 
I  have  found  the  kidneys  affected  in  20  per  cent.  Emaciation  is  a  very 
important  sequence  of  pertussis.  All  the  viscera  are  liable  to  fatty  de- 
generation, and  nutritional  changes  open  the  door  to  cheesy,  glandular 
alterations,  and  eventually  to  a  secondary  tuberculosis.  Atelectasis,  by 
curtailing  lung-space,  frequently  brings  about  a  general  collapse,  and 
this  condition  very  frequently  explains  the  flattened  chest  found  in 
young  adults.  Emaciation  may  also  be  due  to  mucous  disease^  a  chronic 
gastro-intestinal  catarrh  of  long  standing. 

Prognosis. — Associated  with  its  complications,  pertussis  is  a  very 
fatal  disease,  especially  in  children  under  two  years  of  age.  Dolan  re- 
gards it  as  third  in  rank  among  the  fatal  diseases  of  England,  where 
the  death-rate  per  million  is  five  thousand  annually.  The  deaths  occur 
chiefly  among  children  of  the  poor  and  in  bottlesrfed  infants. 

Goodhart  regards  whooping-cough  as  the  most  fatal  of  all  the  dis- 
eases in  children  under  one  year  of  age.  He  places  the  mortality  as 
high  as  12  per  cent.,  and  thinks  that  this  is  not  too  high ;  his  state- 
ment, however,  is  hardly  warranted,  as  he  includes  the  deaths  from  the 
many  sequelje  which  we  cannot  estimate.  Ashby  and  Wright  place  the 
mortality  at  7.6  per  cent. 

Diagnosis. — Young  infants  usually  do  not  *' whoop,"  but  cough 
spasmodically.  Children  with  pleurisy  or  jmeumonia  do  not  whoop, 
yet  we  diagnose  whooping-cough  by  the  preceding  catarrhal  fever. 
From  influenza  in  its  early  stages  it  is  most  difiicult  to  differentiate  the 
affection.  The  pink  under  eyelid  has  to  me  been  the  most  certain  sign. 
When  the  whoop  appears  and  during  the  existence  of  an  epidemic,  how- 
ever, the  diagnosis  may  be  rendered  certain. 

The  diagnostic  points  prior  to  the  whooping  stage,  enunciated  by 
Eustace  Smith  (viz.  *'  If  a  child  be  made  to  bend  back  the  head,  so  that 
his  face  becomes  almost  horizontal,  and  the  eyes  look  straight  upward 
at  the  ceiling  above,  a  venous  hum,  varying  in  intensity  according  to 
the  size  and  |>osition  of  the  diseased  glands,  is  heard  with  the  stetho- 
scope placed  upon  the  upper  bone  of  the  sternum.  As  the  chin  is  now 
slowly  depressed  the  hum  becomes  less  loudly  audible,  and  ceases 
shortly  before  the  head  reaches  its  ordinary  position  ")  has  not  been 
very  satisfactory.      It  is  true  that  we  do  recognize  the  hum  caused  by 
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t-nlar^ed  bronchial  gland,  but  it  occurs  long  after  other  symptoms 
manifest,  and  tims  \is  iinportaiiee  is  much  lesseoed. 
I  haTe  far  several  years  been  able  to  place  cousiderable  value  on  the 
"iar  puffiness  of  the  mucous  membrane  of  the  eyes  and  the  swollen 
^ematoaa  condition  of  the  whole  face  aud  almost  dusky  color*  This 
ion  may  exist  for  days  bciorc  the  catarrhal  symptoms  have  ex- 
ihroughout  the  respiratory  mycous  memljrane.  Tbe  cough  at 
fitage  may  not  be  at  all  suggestive:  it  may  be,  in  fact,  purely 
mchiah 

This  symptom  of  fulness  about  the  eyes,  which  is  quite  a.^  constant 

ia  measles,  would  in  fact  suggest  that  disease,  and  must  be  differen- 

from  it.     As  we  are  able  to  diagnose  measles  by  its  appearance 

on  the  hard  palate,  so  I  contend  we  may  diagnose  whooping-cough 

its  earliest  stage  by  the  characteristic  swollen  condition  of  the  eyes 

iiice.     I  insist  upon  this  factor  as  of  the  greatest  importance,  as 

.  recognition   will    enable    us    to    institute  specific  treatment  early, 

rkta  the   disease   is   yet   local    and    may  be  brought  more  speedily 

Aftr  controL 

Treatment.— The  gravity  of  pertussis  is  scarcely  appreciated 
itker  by  the  general  physician  or  the  public,  and  there  is  more  crim- 
*  neglect  in  connection  with  whooping-cough  than  with  any  other 
Bt  Medicinal  treatment  is  exceedingly  unsatisfactory,  although 
lerapeutic  measures  are  boundless;  just  as  in  phthisis  and  dipb- 
ilwrii,  they  cover  the  whole  domain  of  the  Pharmacopeia,  and  we  have 
18  jet  foand  no  specific.  The  remedies  most  in  use  are  the  antispas* 
ttodics  and  the  germicides. 

ffhooping-cough  has  a  striking  parallel  in  diphtheria^  in  that  it 
bi  in  its  early  stages  a  loc4il  manifestation  in  its  strong  tendency  to 
Iweu  itself  upon  the  throat.  How  long  this  period  exists  we  know  to 
letrtaiuty  no  more  than  we  know  just  how  long  diphtheria  is  purely  a 
bed  throat- poison  ;  yet  there  is  undoubtedly  a  period  in  whooping- 
^^k  as  there  is  in  diphtheria,  long  or  short,  in  which  tbe  virus^ — if 
<t  could  be  recognized — could  be  destroyed  and  the  disease  terminated. 
To  ibort  cases  thus  within  two  weeks  is  not  unusual,  and  this  explains 
iktimmber  of  reported  cures  made  by  germicidal  remedies. 

IliATenotes  of  2  recent  cases  in  which  the  eliaracteristic  whoop  com- 
ftenwHl  at  once  with  the  general  eatarrhal  symptoms^  and  was  cut  short 
»T  ft  hytlrogen*peroxid  gargle.  I  think  these  2  causes  illustrate  very 
cleiriy  the  fact  that  the  germs  of  the  disease  will  locate  on  the  mucous 
Diwiibnuie  of  the  respiratory  passages  and  bring  about  a  nerve-discharge 
*liich  eads  in  the  characteristic  whoop.  In  my  treatment  of  this  dts- 
«M«Ifiml  the  greatest  necessity  of  recognizing  the  nature  of  tbe  trouble 
*^lj  m  the  catarrhal  stage.  If  I  can  satisfy  myself  that  I  am  dealing 
vitn  a  case  of  early  pertussis,  my  methods  of  procedure  are  much  differ- 
<a*t  ftoa  what  they  would  be  if  the  case  were  well  advanced.  We  must 
tmiember  that  the  two  stages  are  not  sharply  defined,  and  that  many 
•>*tt  entirely  lack  the  catarrhal  stage,  just  as  there  are  many  cases  that 
fo  not  ihoop, 
J*ertu88i»,  JLB  we  all  know,  is  a  notoriously  unsatisfactory  disease  to 
tod  if  we  put  our  whole  confidence  on  a  single  remedy,  we  are 
to  meet  with  keen  disappointment    The  drugs  I  have  found  most 
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efficient  in  the  catarrhal  stage  have  been  hydrogen  peroxid  in  steri! 
the  nri^so-pharynx,  and  a^afetida.  occfk^ionally  used  for  Hie  parox 
Belladonna  is  to  a  high  degree  beneticial  in  young  children.  I  pus 
drug  until  I  get  the  full  toxic  effects,  when  I  am  generally  rew; 
with  a  dirainution  of  the  suggestive  characteristics  of  the  cough. 

To  be  more  explicit,  I  will  detail  the  methods  of  procedure  in  a  I 
ily  in  which  I  have  instituted  my  plan  of  thorough  treatment :  A  cbil< 
four  years  attending  kinilergnrten  was  brought  to  me  with  a  guspic 
cough.  The  history  was  given  of  an  exposure  of  over  two  weeks  pi 
The  child  had  coughed  for  a  few  days,  more  at  night  than  in  the  dayti] 
was  feverish  during  the  evenings ;  showed  slightly  swollen  eyelids, 
suggesting  the  nature  of  the  impending  trouble.  I  ordered  bydr^ 
peroxid  and  pure  glycerin  in  e<|ual  parts,  which  were  well  diluted 
thoroughly  sprayed  through  the  naso-pharynx  every  four  hours, 
diet  was  light  and  digestible;  out-door  life  was  encouraged,  except 
windy  days.  All  excitement  was  avoided,  so  as  to  avoid  the  precipi 
tion  of  any  additional  puroxysms.  At  night  the  child  wa«  placed  il 
large,  well-ventilated  room,  and  over  its  cot  was  erected  a  mosquito 
ting,  so  as  to  prevent  any  unusual  draught — a  procedure  which  I  ' 
found  highly  beneficial,  as  it  materially  lessens  the  number  of  the 
turnal  puroxysms.  When  the  cough  was  fully  established  and 
accompanied  by  eructations  of  stringy  raucus^  I  commenced  the  exl 
tion  of  the  mixture  of  asafetida  i  dram  (2.0)  every  two  hours* 
record  of  the  paroxysmal  stage  was  as  follows ;  The  first  week  avei 
six  coughing  spells  per  day;  the  second  week  averaged  ten  per  day  J 
the  third  week,  four  j)aroxysms  :  and  the  fourth  and  fifth  weeks  aver 
aged  about  two  paroxysms  during  the  twenty-four  hours.  When  the 
younger  brother,  but  eight  weeks  old,  commenced  to  show  evidences  «f 
the  disease,  I  first  used  hydrogen  peroxid  as  in  the  older  brother,  soi 
imtnediately  followed  it  with  asafetida.  This  case  continued  scarcely 
four  weeks  when  all  symptoms  subsided. 

Mistura  asafietida,  however,  is  at  times  disappointing,  even  in  jonnpf 
children.      My  second  choice  is  the  tincture  of  belladonna,  exhibited  in 
doses  of  one  drop  for  every  month  of  the  child's  life,  the  doses  king 
rapidly  increased  until  toxic  effects  are  reached.     Then.  I  grndually  in- 
crease the  amount  as  tolerance  of  the  drug  seems  to  be  established,    w 
very  young  ehiblren  I   have  obtained  good  results  from   the  use  of  » 
freshly-prepared   belladonna  plaster   placed   between  the   scapulas  •**« 
the  physiologic  actiotj    of   the   drug  seems  thus  to  be  more  oonstaiitlT 
maintained.      The  plaster  may  be  changed  at  the  end  of  one  week.     W 
a  number  of  very  troublesome  cases  in  young  ehiblren  I  have  gained  > 
decided  advantage  by  an  application  of  a   2  per  cent,  cocain  solutio** 
directly  to  the  nuso-pharyox.     This  treatment,  however,  does  not  pt^ 
elude  the  use  of  hydrogen  peroxid,  which  shoold  be  continued  through^ 
out  the  catarrhal  stage. 

Broraoform  was  resorted  to  in  fully  20  per  cent,  of  my  cases,  al*^ 
was  a  keen  disappointment ;  it  seemed  merely  to  stupefy  the  patieD 
and  did  not  apparently  shorten  the  progress  of  the  disease.  The  co» 
tur  products,  pushed  to  the  toxic  limit,  modified  the  disease  but  slightly 
Belladonna  and  autipyrin  in  combination  gave  better  results  than  eithel 
alone.     Quinin,  chloral,  creasote,  carbolic  acid,  I  found  to  be  of  littll 
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e,  owing  largely  to  diflSculty  in  administration.     This  out- 
'  of  the  drug- treatment  in  whooping-cough  has  reference  solely  to 
[eatj^nrhal  and  paroxysmal  stages  of  the  disease.     As  important  ad- 
to  the  management  of  the  disorder  careful  hygiene  must  be  en- 
i,  and  a  diet  of  the  simplest  character  and  a  uniformly  quiet  life 
utained.     Throaghaut  the  whole  course  of  the  disease  out-door  life, 
ss  possible,  should  be  encouraged,  and  if  convenient  a  sojourn  at 
»e^-shore  will  shorten  the  progress  of  the  trouble  and  limit  to  a 
extent  the  number  of  sequelae* 


PAROTITIS. 

{Mumps :  Farotidiiia ;  Epidtmic  Parotitis.) 

Defillitian* — An  acnte  contagions  disease,  characterized  by  an  in- 

Dation  and  swelling  of  the  parotid  glaniK  and  occasionally  by  an 

▼ement  of  the  salivary  glands,  the  testicles,  and  in  the  female  the 

mm. 

Pathology. — Opportunities  for  post-mortem  examinations  are  rare, 

r(m%  m  some  doubt    the   pathologic    course   of   the  disease ;  but  it 

prnkWy  begins  as  a  catarrhal  intlaramation  of  the  ducts,  involving  the 

riglandiilar  connective  tissue.     The  inthimmation   is  seldom  severe 

Sfh  or  of  such  a  nature  as  to  produce  suppuration. 
tiology-^Mumps  is  undoubtedly  a  coni^titutional  or  blood-disease 
rith  loail  manifestations,     "It  is  a  t|uestion/"  Goodbart  says,  **  with 
ramps  whether  this  disease  shall  be  placed  with  the  specific  diseases  or 
Ititb  those  affecting  the  parts  or  organs  with  which  the  symptoms  more 
•rticubrly  concern  themselves/' 
The  disease  is  no  doubt  of  mierobic  origin,  but  the  specific  organism 
Ills  not  yet  been  isolated,  and,  while  there  has  been   some  reason  to  be- 
lieve that  it  is  a  bacillus,  this  has  not  been  proved  and  is  still  doubtfuL 
'h  \i  highly  e&ntm/ioug,  and  at  times,   usually   during  the  spring  and 
wtumn,   becomes   epidemic^      It  is  eommunicfited    principally  by  the 
WA  and    erhalatiofig,    the   greatest    source  of   contagioti    being  the 
[nJivary  secretions.     It  may,  however,  be  carried  l>v  a  third  person  or 
kyfooiites,  and  is  most  liable   to  be  communicated  during  the  begin- 
Ui6g<»f  the  attack,  although  the  contagiousness  continues  until  after  the 
Qce  of  the  febrile  symptonjs.     It  occurs  mostly  among  rhiidren 
I jmun^  Ww//i»,  infants  and  i>id  persons  being  rarrly  aU'ected,   while 
Itulf^are  more  liable  than  females.     One  attack  usually  gives  iniumnity 
"'mm  a  ^-04 mil  attack  in  the  same  gland. 

Clinical  History. — The  average  per  to*!  of  innihatum  is  fourteen 

^lliilttay  develop  as  early  as  ten  or  as  late  as  twenty  djiys  alter 

^JflM,     The  ifiva^wn  is  marked  hv  languor  and  a  temperaiure  from 

mW«  to  103^  F.  (38.3^-39.4^  C\  with  possible  headache  and  vomit- 

^"JE:  the  patient  complains  of  pain  ut  the  angle  of  the  jaw,  nnd  this 

^greatly  increased  if  an  acid  (such  as  vinegar)  is  swallowed.      With 

ti«Rip  ffTTDptnms  is  noticed  a  pi/riform  sweiling  of  the  parotid  glands, 

l^fone  on  the  left  side  usually   appearing  first,    and  the  other  one 

I  following.     Occasionally  cases  are  seen  in  which  but  one  gland  is 
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involved,  or  the  Bwelling  may  begin  in  both  at  the  same  tioie,  Thie 
increases  gradually  until  some  tirae  between  the  third  and  sixth  days, 
involving  the  other  salivary  gland^s  and  causing  marked  distignrement; 
the  swelling  fills  the  depression  heneath  the  ear  and  extends  to  the 
cheek  and  neck,  the  most  prominent  part  being  just  below  and  pressing 
outward  the  lobe  of  the  ear.  The  i^afivan/  seet'etions  are  generally 
much  increased,  though  there  may  be  the  opposite  condition  of  marked 
dryness  of  the  mouth.  When  the  swelling  has  reached  its  height,  pres- 
sure on  the  adjacent  tissues  causes  a  disagreeable  sensation  of  tension, 
and  chewing,  swallowing,  and  even  speaking,  are  at  times  painful  and 
difficult.  The  skin  over  the  affected  part  may  be  of  a  pale  or  of  a  dull- 
red  color.  Ringing  in  the  ears  and  a  dulling  of  the  hearing  is  common. 
The  nervous  system  may  be  affected,  causing  headache  and  delirium,  or 
a  low  typhoid  state  may  be  present-  The  duration  is  about  one  week 
(six  to  ten  days),  after  which  time  the  swelling  subsides,  and  by  the 
tenth  or  twelfth  day  entirely  disappears. 

Diagnosis. — The  diagnosis  is  easy,  the  nature  and  position  of  the 
swelling  and  the  course  of  the  disease  being  characteristic,  while  the 
fact  that  the  tonsils  are  seldom  involved  prevents  a  diagnosis  of  acute 
tonsillitis. 

Occasionally,  however,  in  the  course  of  ieptic  infection  or  after 
operations,  or  owing  to  the  extension  of  inflammation  along  the  duct 
from  the  mouth,  the  parotid  gland  becomes  the  seat  of  an  acute  inflam- 
mation at  first  hardly  distinguishable  from  mumps.  The  existence  of  a 
possible  source  of  infection,  and  the  fact  that  the  gland  under  these 
circumstances  usually  undergoes  suppuration,  should  lead  to  the  recog- 
nition of  the  true  nature  of  the  case. 

Complications  and  Sequelae, — Mumps,  as  a  rule,  runs  a  mild 
course  without  any  serious  symptoms,  but  occasionally  complications 
arise  that  tax  the  skill  of  the  physician  to  the  uttermost.  The  most 
common  of  these  are  orchitis  in  the  male,  which  may  be  followed  by 
atrophy  of  the  testicle :  and  mastitw^  ovtrritis^  or  vulvt7-vag initio  in  the 
female,  especially  after  puberty.  These  complications  appear  after  the 
subsidence  of  the  swelling  of  the  glands  of  the  neck,  only  occasionally 
developing  while  the  glands  are  still  affected,  though  cases  have  been 
reported  in  which  the  disease  first  manifested  itself  by  involvement  of 
the  sexual  organs.  This  complication  lengthens  the  course  of  the  attack 
and  increases  the  constitutional  symptoms,  but  the  rule  is  complete  re- 
covery. Otitis  media  sometimes  occurs,  and  a  lesion  in  the  auditory 
nerve,  with  more  or  less  deafness  (which,  unfortunately,  may  be  perma- 
nent), has  been  observed,  J/fWj«///fi>,  with  active  brain-symptoms, 
faeial  parahfsis^  (**fHi*uhionSy  albuminuria^  and  arthritin^  have  all  been 
noted  in  certain  cases. 

Treatment, — The  patient  should  be  kept  in  a  well-ventilated  room 
of  even  temperature,  and  in* bed  if  the  fever  is  at  all  severe,  and  should 
be  isolated  from  those  who  have  not  h«d  the  disease.  Either  hot  or 
oold  applications  to  the  swelling  will  often  give  relief,  and  support  to 
the  swollen  gland  by  means  of  cotton  and  a  bandage  is  very  comforting. 
Saline  laxatives  may  be  given,  and  aconite  or  some  simple  fever-mixture 
at  the  beginning  of  the  attack  is  usually  indicated.  These  simple 
measures*  are  all  that  are  re<|uired  in  an  ordinary  case,  while  complica- 
tions or  unusual  conditions  must  be  treated  as  they  arise. 
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rDefiiiitioti, — ^A  chronic  (lesiji  frequenily  acote)  infectious  disease, 
by  the   bacillus  tuberculosis;.     This  orgimism   produces  specific 
,  uking  the  form  either  of  separate  riottular  miksses  or  diffuse 
iDfiltrating  the  tissues,  while  aggregations  of  these  element- 
cles  give  rise  to  large  tnhereular  masses.     Tubercles  undergo 
»tioD  and  sclerosis,  followed  in  turn  by  ulceration  (in  consequence 
seci^ndarv  pvogenic  infection),  or,  more  rarely,  calcification. 
Historic  Note. — Prior  to  the  discovery,  in  the  early  part  of  the 
ineteenth  century,   by  Bayle  and  Lacnnee,   of  the  tuberculous  new 
orth  as  a  distinctive  body,  this  disease  had  been  studied  chiefly  from 
[cliuicjil  [»oint  of  view.     At  this  early  period  the  disease  was  believed 
consist  chiefly  of  a  suppurative  process,  and  in  its  observation  the 
k^ciaQ  was  unaided  by  auscultsition.     Later,  the  tubercle  was  rccog- 
|iwd  as  a  small   rounded  nodule  without  any  special  histologic   cha- 
riitics.      Villemin    in    1865    performed    his   epoch-making   experi- 
Dts,  and  the  tubercle  was  no  longer  distinguished   by   it*  anatomic 
alone.       Though    the    theor;^    of    the    infectious    nature    of 
Bberculoeifi   had    been    previously    advanced    by    Buehl   and    others,  it 
first   clearly  demonstrated    by   Villemin*s   beautiful    inoculation- 
itnents  upon  rabbits  and  guinea-pigs  with  particles  of  tubercular 
pii  cheesy  substances,  producing  the  c  ha  rac  I  eristic  lesions  of  tuber  cu- 
lt then   remained   for   Koch   to   discover  (in   18H1)  the  .specific 
[tM»  of  the  roost  important  of  all   human  ills— the  tubercle   bacillus. 
I  So  Boon  as  the  specificity  of  the   rlisease  was  definitely  established  it 
lecune  clear  that  the  associated  inllammjitory  processes,  that  were  for- 
wriy  believed  to  be  primary  lesions,  were  secondary.     The  important 
f  tMc!,  however,  played  by  the  latter,  particularly  in  the  ])roduction  of 
Mk general  features  of  the  disease,  will  be  shown  hereafter. 

Qeofraphic  DistribuMom. — Tuberculosis  prevails  in  almost  every 
(fitTter  of  the  irlobe,  but  is  nmre  prevalent  in  certain  latitudes  than  in 
<rtlj«R.  Thus,  in  general  terms,  it  may  be  said  to  prevail  more  ex  ten- 
Nveij  in  warm  than  in  cold  countries,  though  it  lessens  in  fret|uency  as 
teipproftcfa  either  pole.  Local  conditions,  however,  exercise  a  more 
i*aiive  iofluence  in  engendering  predisposition  than  mere  geographic 
positioa.  It  is  of  quite  fre«juent  occurrence  in  all  densely  populated 
nnmicipalities,  and  more  especially  in  the  overcrowded  sections  of  the 
litter;  ibis  fact  explains  why  the  inhabitants  of  cities  of  the  North  are 
I  bo(  iiiilc  less  spared  than  those  of  the  cities  of  the  South.  On  the  other 
k*a<l  residents  of  mountainous  countries,  owing  to  the  purity  of  the 
ttiDosphere  and  the  elevation,  are  rarely  among  its  victims.  The  influ- 
PUc«  of  rare  in  predisposing  to  tuberculosis  shoubl  also  be  mentioned 
e,  tbe^louth  Sea  Islanders,  the  Indians,  and  the  colored  race  being 
ftlbrly  liable, 

Getieral  Pathology  of  Tubercular  I^esions-— Distribution  of 
*k*  LeaionB  in  the  Body.— Tuberculous  new  growths  elect,  numt  fre- 
jiiU'ntly,  the  lung,  and  when  the  disease  occurs  in  the  adult  this  organ 
I* tloKist  invariably  implicated.  Next  in  fre(|uency  folIoAv  the  larynx, 
tnteitinejR,  peritoneum,  urogenital  organs,  and  the  brain.  The  other 
'^^itf  viicera  of  the  body  (spleen,  liver,  heart,  etc.,  particularly  the  lat- 
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ter)  are  less  commonly  the  seat  of  tuberculosis.  In  children  the  lesions 
exhibit  a  different  distribution,  the  favorite  seats  being  the  Ijrmph-glands, 
intestines,  bones,  and  joints.  In  them  the  distribution  corresponds 
pretty  closely,  if  we  except  the  bronchial  and  mesenteric  glands,  to  that 
of  surgical  tuberculosis. 

The  Elementary  (Nodular)  Tubercle. — This  may  be  developed  in  any 
tissue  to  which  the  tubercle  bacillus  has  found  its  way,  and  the  presence 
of  the  bacillus  is  its  sole  distinguishing  feature,  since  the  self-same 
bodies  are  generated  by  other  micro-organisms — e.  g.  certain  of  the 
worms  (eggs  of  the  distoma),  actinomyces,  aspergillus  glaucus,  and  even 
as  a  result  of  irritation  by  certain  foreign  bodies  (podophyllum).  Various 
forms  of  pseudo-tuberculosis  have  been  described,  but  all  are  due  to  bac- 
teria that  differ  from  the  bacillus  tuberculosis.  Mallassez  and  Yignal 
described  a  form  produced  by  a  micrococcus  occurring  in  a  zooglea,  and 
this  observation  was  later  confirmed  by  Nocard,  Eberth,  and  others. 
Charrin  and  Rogers  have  described  still  another  form,  in  which  they 
found  bacilli  about  1/i  long,  actively  motile,  and  growing  freely  upon 
ordinary  media,  but  not  growing  upon  glycerin  and  agar,  and  not  lique- 
fying gelatin. 

The  various  stages  in  the  development  of  a  tubercle  are — 

(a)  Proliferation  of  the  fixed-tissue  elements  (connective  tissue,  en- 
dothelium of  the  capillaries,  etc.)  of  the  part  infected,  due  to  the  local, 
specific  irritant  action  of  the  bacilli.  These  anatomic  products  are 
transformed  into  epithelioid  and  giant  cells.  The  epitnelioid  cells 
assume  various  shapes,  chiefly  rounded  and  polygonal ;  they  have  vesic- 
ular nuclei,  and  soon  show  tubercle-bacilli  in  their  interiors.  A  certain 
proportion  of  the  epithelioid  cells,  as  the  result  of  increase  in  their  size 
and  a  repeated  division  of  their  nuclei,  or  by  union  of  contiguous  cells, 
become  giant  cells.  The  latter  occupy  the  center  of  the  tubercle,  and 
also  contain  bacilli,  the  number  of  giant  cells  and  of  the  bacilli  being 
largely  reciprocal.  Thus,  the  giant  cells  are  numerous  in  tubercular 
lymph-glands,  joints,  etc.,  in  which  the  bacilli  are  relatively  few ;  on 
the  other  hand,  they  are  scanty  in  miliary  tubercles,  in  which  the 
bacilli  are  numerous — two  facts  supporting  the  view  that  giant  cells 
display  phagocytic  action.  Ilektoen  asserts  that  the  giant  cell  is  a 
lining  defensive  agent. 

(h)  About  the  site  of  infection  a  diapedesis  of  leukocytes  occurs  in 
the  nature  of  a  defensive  inflammatory  process.  At  first  the  leukocytes 
are  of  the  polynuclear  variety  and  are  quickly  destroyed ;  but  later 
mononuclear  leukocytes  (lymphocytes)  appear.  These  latter  resist  the 
action  of  the  bacilli,  and  I  think  their  true  function  is  a  phagocytic 
one.  The  various  forms  of  cells  described  are  connected  and  sur- 
rounded by  a  reticular  stroma  ''  formed  by  the  fibrillation  and  rarefac- 
tion of  the  connective-tissue  matrix  "  (Baunigarten). 

The  fully-developed  tubercles  are  small,  nodular  bodies  whose  diam- 
eters range  from  ^  to  -  <>r  3  mm.     At  first  they  are  almost  transparent, 
but  soon   lose  this  <|Uii]ity  in  conseiiuence  of  the  further  changes  de- 
scrihed  below.     They  are  avascular  bodies,  and  invariably  undergo  de-. 
generative  changes:  (^/)  iumeatinn  and  (A)  Brlerosis. 

(a^  Cai<f'titin)i. — This  implies  **  coagulation-necrosis  " — a  destructive 
process  proceeding  from  the  center  towartl  the  periphery  of  the  tubercle, 


TUBERCULOSIS, 


265 


lA  ibe  result  of  the  local  action  of  the  bacilli  or  their  toxttis.  The 
are  thua  transformed  into  a  uniformly  yellowiah-gniy  structureless 
utter.  When  the  foci  are  nuuiei^oiis  and  closely  set,  fusion  may  occur, 
iith  the  production  of  larger  or  smaller  homogeneous  masses  (cheesy 
loaia).  The  latter  may  soften,  resulting  in  the  formation  of 
Cifities;  this  is  due,  usually,  to  secondary  pyogenic  infection,  causing 
idcerition.  hoss  frequently  the  cheesy  masses  undergo  calcification  or 
become  ene4ipsulated.  8ueh  masses  may  remain  iadednitely  aod  are 
]irftcticftllj  harmless. 

{h)  Srli^rosis. — Preceding  and  during  the  time  that  cell-destniction 
tt  going  on  in  the  center  of  the  tuhercles  the  protective  forces  of  nature 
m  ftsserting  themselves,  though  too  often  without  avail.  In  the  first 
*  n't*,  hyaline  transformation,  with  conversion  of  the  cellular  elements 
fibrous  tissue  occurs.  Frequently^  now,  the  center  of  the  tubercle 
caseous  and  contains  bacilli,  while  the  peripheral  parts  are  ijuite 
Here  the  bacilli  are  incarcerated  (latent  iuherculomsy  The 
id  change  may  pervade  the  entire  tubercle.  Again,  the  fibroid  ele- 
kt  in  the  tissues  immediately  surronmling  the  tubercle  may  be  greatly 
'  and  form  new  connective  tissue,  and  this  process  be  followed 
iecondary  contraction,  converting  the  tubercle  into  a  firm  fibrous 
le.  The  fibroid  change  in  its  eompletest  development  is  observed 
tflliereitlosis  of  serous  membranes. 

liifvery  case  of  tuberculosis  there  is  a  battle  for  supremacy  between 
Je^trtictive  forces  on  the  one  hand  and  the  resisting,  conservative 
cfs  oti  the  other  hand.     As  mentioned  above,  limitation  of  the  tuber- 
bias  process  takes  place  by  fibrous  encapsulation.     In  the  majority 
aces,  however,  the  bacilli  f;tll  upon  a  receptive,  favorable  soil, 
tnreB  benign  curative  means  fail  and  extension  occurs  by  the 
ipcarjince  of  secondary  tubercles  in  adjacent  tissues.     The  dissemina- 
|liooauLl  transportation  of  the  bacilli  are  effected  principally  through  the 
[Ijniph-channels  and  bloo<l-vesselsj  although  to  some  extent  also  by  the 
^'  '  leukocytes.     Again,  infection   may  occur  by  actual  contact 

■ted  organ  with  neighboring  [isirts,  the  disease  spreading  by 
ft^uliiiuity.  Lastly,  lesions  may  be  propagated  by  the  movement  of 
«|in»;  thus  localized  peritoneal  tuberculosis  may  rarely  become  gen- 
wliictl  in  eonsequenee  of  the  peristiiltic  movements. 

Again,  fusion  of  minute  centers  of  infection  or  of  miliary  tubercles 
^\u  in  the  formation  of  larger  nodules  or  areas,  which  lead  by  a 
|tt^>o«sof  local  extension  to  (Uffm^  ttibefcuitfus  i'nfiitnition  (gray  infil- 
ttitioii  of  Laennec).  An  entire  lobe  may  become  similarly  involved 
(t^Wrcidoaj  pneumonia),  and  '"there  may  also  be  a  diffuse  infiltration 
wii caseation  without  any  special  foci,  a  widespread  tuberculous  pneu- 
•Wfti^  inJoced  by  the  bacilli  ""  {*>sler). 

ibe  term  *'gray  infiltration  "  is  mi.-^leading  from  a  pathologic  point 
*>f  view,  since  the  morbid  changes  differ  in  no  essential  manner  from 
^n«e described  as  occurring  in  the  miliary  nr  nodular  tubercle,  Jlore- 
'^^^Mlie  latter  also  presents  a  grayish  appearance.  The  apparent  dif- 
'•^nct  between  a  Uiiliary  tubercle  and  diffuse  tubercular  infiltration  lies 
**  A<!  fiict  that  the  latter  displays  a  clearer  tendencv  to  spread  by  direct 
^ttewiou. 

A«edit«d  Inflammatory  Processes, — The  tubercle  bacilli  excite  asso- 
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ciated  inflammatory  processes  in  tlie  organs  affected,  and  if  the  tubercu- 
lous lesions  run  a  slow  course  a  limiting  wall  of  true  fibroid  induration 
circumscribes  the  area  involved.  By  nieans  of  this  induration  the  nat- 
ural protective  forces,  either  temporarily  or  permanently,  check  the 
progress  of  the  local  lesions,  and  the  change  is  strictly  analogous  to  the 
sclerosis  that  takes  place  in  the  peripherjil  parts  of  the  elementary 
tubercle  or  immediately  surruunding  the  latter,  as  iu  tuberculosis  of 
serous  membrunes.  On  the  other  band^  when  the  tuberculous  infiltra- 
tion is  less  tardily  tleveloped  the  collateral  reactive  inflammation  may 
show  changes  similar  to  those  of  catarrhal  or  croupous  pneumonia  {mie 
supra).  It  is  a  noteworthy  fact  that  the  constitutional  features  in  tuber- 
culosis are  not  so  much  dependent  upon  the  primary  as  upon  a  secondary 
infection,  chiefly  with  the  streptococci.  The  latter  are  responsible  for 
the  serious  septic  element  in  certain  varieties  of  tuberculosis  (especially 
pulmonary),  and  some  contend  that  the  tubercle  bacilli  can  excite  suppu- 
ration directly-  The  pus,  however,  in  this  instance  does  not  contain 
the  streptococci,  and  is  sterile.  Mixed  infection  is,  I  believe,  the  rule 
(vide  Pathology  of  Pulmonary  Tuberculosis). 

Etiology.— The  Specific  Cause  and  its  Physical  Characteristics. — In 
1881 »  Koch  discovered  the  tubercle  bacillus,  which  is  the  sole  cause 
of  the  disease.  The  bacillus  is  rod-shaped,  straight  or  somewhat  bent, 
and  slender^  its  length  equalling  about  one-third  or  one-half  of  the 
diameter  of  a  red  blood-corpuscle  (Fig.  22).  Its  extremities  are 
slightly  rounded,  it  is  non-motile,  and  on  the  interior  of  the  bacilli 
small  colorless  spots  can  be  observed  on  microscopic  examination; 
these  clear  spaces  in  the  bacilli  represent  plasmolysis,  and  have 
nothing  to  do  with  spore-formation.  Spores  do  not  occur. 
When  stained  the  bacilli  have  a  somewhat  beaded  appearance,  this  being 
probably  due  to  slight  bulgings  caused  by  the  presence  of  spores.     The 

tubercle  bacillus  is  one  of  the 
fvw  varieties  of  bacteria  that 
retain  the  anil  in  dye  after 
washings  with  acids. 

Biology. — The  bacilli  can 
be  grown  on  culture-media, 
but  not  without  difliculty,  since 
thev  demand  an  even  temper- 
ature hetween  98°  and  100°  F. 
(;i7.7°  C),  or  that  of  the  hu- 
man body.  The  best  soil  is 
blood-serum  previously  coag- 
ulated by  heating.  Ovt*r  the 
latter  may  be  gently  rubbed 
tulierculous  tissue,  which  is 
then  allowed  to  remain  on  the 
surface.  The  growth  of  the 
bacilli  requires  about  two 
weeks,  when  colonies  appear 
a.-*  dry.  grayish- white  or  gray- 
ish-brown,  ihin  scales  or  masses  on  the  jNurfaee  of  the  ctilrunvniedium, 
from  such  cultures  others  may  be  grown  on  glycerin-agar  or  on  the  potato. 
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Inocnlatieiis  into  the  guinea-pig  and  other  animals  are  &ncceed€d  in 

or   three   weeks   by  the  appearance  of  elementary  tubercles — first, 

liy,  and  then   in  other  organs  of  the  body. 

ffliemical  Products. — The  growth  of  the  bacilli  is  probably  attended 

formation  of  secretory  products.     Thus  an  albuminoid  substance 

n    ^^'parated.    and    this    when    injected    into  the    body   of    an 

al  produces  slight  fever.     The  albuminoid  separated  from  culturee 

tubercle  bacilli  is  a  nuclear  proteid,  and  not  a  specific  toxin.     There 

ire  also  been  isolated  a  ptomaiii  aod,  some  contend,  an  extract  which 

J*  pyogenic  properties  (Koch  i^  tuberculin).     The  constitutional 

iw«  of  the  disease  may  be  ascribed,  in  part,  to  the  circulation  of 

poisons  in  the  blood,  but  principally  to  tne  pus-producing  organism. 

'CTfiTj  holds  that  the  fiaciihis  sprrrnot/enes  and  the  t.  baeillus  are  identical. 

Boviiie  Tuberculosis. — The  disease  is  common  among  cattle  (10 

20  ptT  cent.),  and  Koch  first  pointed  out  certain  differences  between 

n!  l»o vine  bacillus  and  the  bacilli  of  human  and  animal  tuberculosis. 

fmith's*  studies  show  that  the  bovine  bacillus  possesses  the  greater 

limlfnce-     It  is  known  that  the  humrm  bncillns  infeets  cattle  with  di(fi* 

mlty,  while  *■  the  bovine   bacillus   infects  animals,  and  probably  also 

ttin,  Tilth  great  readiness  **  (MacFarland).^ 

BoQTMi  of  tlie  Bacilli. — The  chief  source  of  the  bacilli  is  the  sputum 
of  tuberculous  patients.  It  has  been  shown  that  in  the  advanced  stage 
rfpalmonarv  tuberculosis  several  billions  of  bacilli  are  expectorated 
<liilF(XottallJ,  and  the  desiccated  sputum  is  wafted  into  the  atmosphere 
in  toe  form  of  dust-like  particles  containing  innumerable  bacilli.  When 
itf  fjict5  that  tuberculosis  is  almost  universally  prevalent,  and  that  each 
pitieDt  throws  off  countless  millions  of  bacilli  are  remembered,  it  is 
ebr  that  abundant  opportunity  is  everywhere  presented  ibr  infection, 
or,  ru  other  words,  that  secondary  sources  of  infection  are  numerous 
lad  varied. 

Distribution  of  the  BaeilU. — The  tubercle  bacillus  is  exceedingly 
b^ioos  of  life,  this  being  its  chief  distinguishing  characteristic. 
Hence  it  is  found  in  a  viable  condition,  both  (ti)  inside  and  (6)  out- 
vie of  the  body. 

(fl)  Imide  of  the  Bodt/,—\s  before  stated,  the  number  of  bacilli 
fciind  in  tuberculous  growths  varies  within  wide  extremes.  In  general 
'erms,  it  may  be  said  that  the  more  rapidly  the  process  advances  the 
fruiter  the  number  of  parasites  present.  It  must  not  be  forgotten, 
•K^weY^jr.  that  the  activity  of  the  tuberculous  processes  is  intimately  con- 

■  tteeted  with  the  degree  of  resistance  offered  by  the  tissues.  A  chronic 
H  tuWrculotts  focus  may  establish  a  fistulous  connection  with  a  vein  or  a 
H  IjBipb-vcssel,  and  thus  scatter  the  bacilli  to  the  remotest  parts  of  the 

■  My,  and  in  such  instances  (as  the  direct  effect  of  the  original  number 
"  »f  Willi  present)  a  chronic  is  quickly  converted  into  an  acute  form  of 

tnberculofiis.  The  bacilli  may  also  be  found  in  the  bodies  of  non- 
t^culoos  persons.  Strauss^  demonstrated  virulent  bacilli  within  the 
I>*«»1  ciiTitie,H  of  healthy  persons  whose  positions  necessitated  their  asso- 
^tion  iiith,  and  frequent  presence  in  rooms  occupied  by,  tuberculous 
pitientfi. 

I  Tfmvi  itf  ihr  Amoe,iif  Aftuv,  Fhija,,  1806,  xi.,  p.  7B,  and  18&8,  liii.,  p.  417. 

*  TfTi^RiWik  tt/K>fl  tkf  Pitthofimit  Bnrin-iity  p,  331. 
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(6)  TJie  Baeilli  Outside  of  the  Bodt/, — Tubercle  bacilli  can  maintain 
their  existence  almost  indefinitely  outside  the  body.  On  the  other  hand, 
they  probably  do  not  develop  or  multiply  under  the  usual  external  infla- 
ences,  though,  as  I  have  sntd,  their  vitiklity  i»  extraordinary.  Their 
destruction  cannot  be  effected  by  freezing  nor  by  desiccation,  and  they 
survive  for  months  in  water.  Their  power  to  resist  chemical  agents 
(nitric  acid,  etc.)  is  also  very  great,  but  they  may  be  destroyed  by  boil* 
ing  for  four  or  five  minutes  or  by  exposure  to  the  direct  solar  ray». 
Tubercle  bacilli  are  undoubtedly  present  in  all  inhabited  places,  and  it 
is  obvious  that  they  may  be  conveyed  for  long  distances  by  means  of 
water,  milk,  and  in  many  other  ways. 

The  sputum  dries  and  flies  into  the  atmosphere  in  the  form  of  dust, 
which  not  only  floats  in  this  medium,  but  also  settles  upon  articles  of 
furniture,  the  floor,  the  walls  of  living-rooms,  hospital  wards,  draperies, 
clothing,  bed-linen,  etc. :  and  from  these  resting-places  it  may  be  con- 
veyed back  into  the  atmosphere.  It  has  been  shown,  experimentally^ 
that  the  dust  obtained  from  the  walls  or  from  the  air  of  rooms  and  hos- 
pital wards  occupied  by  tuberculous  patients  is  frequently,  though  not 
invariably,  infected.  It  is  the  in-door  atmosphere,  laden  with  bacilli* 
that  is  especially  liable  to  excite  tuberculosis  when  breathed  more  or 
les«  constantly-  In  places  only  rarely  frequented  by  consumptives  the 
dust  is  usually  free  from   vinilent  bacilli. 

Modes  of  Infection. — (1)  Initiation  of  the  Bacilli. — In  the  vast  ma- 
jority of  instances  the  bacilli  are  inhaled  with  the  inspired  air,  but  the 
exhaled  breath  of  tuberculous  patients  is  not  infectious.  It  is  the  dried 
aputa  floating  in  the  atmosphere  that  are  pathogenic.  Klebs  and  Fliigge 
claim  that  infection  may  result  from  moist  particles  thrown  off  in 
coughing.  Occasionally  the  bacilli  attack  first  the  upper  respiratory 
passages  (hirynx,  nose).  Usually,  however,  primary  infection  takes , 
place  in  the  smaller  bronchi,  or  less  fretjuently  in  the  luntjH  :  and 
that  these  are  the  points  of  election  is  shown  by  the  fiict  that  healed 
tuberculous  lesions  in  the  bronchi  and  lungs  of  persons  who  died  of 
other  diseases  are  fref|uently  met  with  at  post-mortem  examinations* 
Tnder  similar  circumstances  the  hront'hinl  tyhmdn  may  be  found  to 
present  tuberculous  lesions.  Thus^  in  8  out  of  30  cases  in  which  both 
old  and  recent  tuberculous  lesions  were  absent  H.  P.  Loomis  found  the 
bronchial  glands  infective  to  rabbits. 

It  is  obvious  that  the  bacilli  which  cause  fresh  cases  come  indirectly 
from  other  tuberculous  subjects,  and  it  has  long  been  supposetl  that 
tuberculosis  is  a  contagious  affection ;  unlike  small-pox,  scarlatina,  and 
other  acute  contagious  diseases,  however,  tuberculosis  is  not  trans- 
mitted by  a  single  contact  w)th  a  person  ill  of  the  disease.  On  the 
other  hand.  Flick  and  others  have  shown  that  persons  who  come  into 
contact  with,  or  who  live  in  close  jiroximity  to,  affected  persons  fre- 
quently fall  victims  to  the  same  affection,  (**  The  latter  is  as  truly  con- 
tagious as  the  former,  differing  onlv  in  degree.")  We  can  safely  sav* 
therefore,  that,  though  less  liable  to  Le  transferred  by  contact  than  eertam 
other  affections,  yet  on  account  of  the  fact  that  tuberculosis  usually  pur- 
sues a  chronic  course  there  is  every  opportunity  fV'*^  prntonged  or  re- 
peated contact  with  resulting  infection. 

Flick  s  elaborate  topographic  study  of  phthisis   in    rr^*  Fifth  Ward 
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•the  city  of  Philadelphia^  exten*lin»2;  over  a  period  of  tweEtv-tive  years, 
Dws  conclusively  that  cans  urn  ptioo  obeys  the  laws  of  infectious  and 
g;ious  diseases.     His  researches  fdrni^h  incontestable  proof  that  the 
culoQS  virus  is  limited  to  centers,  and  that   the  latter  owe  their 
Rce  to  ^previous  cases  in  the  same  house  or  locality;  that  a  house 
I  has  had  a  case  of  consumption  will  probably  have  others  within  a 
^  jean^  and  may  have  a  very  large  number  of  eases  in  rapid  succes- 
and  that  approximate  houses  are  considerably  exposed  to  the  con* 

|10D. 

The  eontOfjious  theortf  of  triberculosis  gains  support  from  the  fact 
at  husband*!  have  been  fre»juently  observed  to  contract  the  disease 
om  their  wives,  and  the  latter,  ^ince  they  are  more  constantly  con- 
in  the  house,  to  become  infected  yet  more  frei|nently  from  the 
n«T,     Weber  has  observed  the  ease  of  a  tuberculous  husband  who 
it  fbtir  wives  in  succession,  another  who  lost  three,  and  four  others 
\m%  two  each.     In  like  manner,  the  statistical  studies  of  Cornet, 
li^en*  Baer,  and  others  show  that  the  disease  spreads  through  factories, 
ris«ms»  cloisters,  and  even  among  the  physicians,  nurses,  and  attend- 
i>i*  in  hospitals  for  the  reception  of  tuberculous  patients,  producing  a 
lortality-rate  from  this  disease  ranging  from  45  to  75  per  cent,     Sev- 
Wf-three  per  cent,  of  nurses  up  to  the  age  of  fifty  die  of  tuberculosis 
Wkittaker).      It  is  obvious  that  those  who  are  engager!  in  making  the 
.dusting  and  sweeping  the  rooms  of  palients,  are  most  exposed; 
on  the  other  hand,  better  hygienic  living  among  these  classes  of 
MifidaaU,  and  improved  hygienic  arrangements  in  prisons,  institutions, 
[wJ  hospitnls,  have  been  found  to  reduce,  deeidedly,  the  death-rate  from 
'*i dread  affection.     This  result  is  to  bo  accounted  for  by  the  following 
:  (ti)  There  is  thus  established  a  greater  tissue-resistance  to  the  bacil- 
»tubercuh>8is  nn  the  part  *>f  the  persons  exposed  ;  and  (h)  The  germs 
Iwethns  to  a  greater  extent  disseminated.   Obviously,  then,  in  institutions 
i»  which  the  proper  sanitary  precautions  are  used  there  may  be  few  if 
tb;  tQstaDces ;  and  from  the  records  of  the  latter,  facts  opposeil  to  the 
contagious  theory  of  the  disease  car*  readily  be  furnisheil* 

(2)  Lifection  by  Swallowing,' — Ui)  That  the  milk  of  tuberculous  ani- 
nalfl  {!*>atains  the  bacillus,  and  that  the  use  of  contaminated  milk  may 
infect  the  human  subject,  are  well-established  facts.'  Gerlach  and  Klehs 
IflUgsiuce  observed  tlie  occurrence  of  the  disease  in  animals  fed  with  milk 
fcm  cowg  affected  with  the  so-called  "'pearl  disease,"  It  is  not  even 
nec^^'jarv  that  the  animal  infected  should  have  tuberculous  niammitis 
(Ernnt  though  some  are  of  contrary  opinion  (Flick.  Sidney  Martin, 
>ii4  others).  The  exact  freiiuency  of  this  mode  of  infection  is  not  known, 
I  UllWrr  IS  considerable  clinical  evidence  to  support  it.  Infected  animals, 
ally  cows  and  pigs,  that  suckle  their  young  very  fre»|uently  trans- 
||Aa disease  to  the  latter,  the  infection  usually  resulting  in  intestinal 
atcric  tuberculosis.  Ileoce  it  is  obvious  that  the  bacillus  of 
tulosis  is,  in  this  instance,  swallowed  ond  finds  lodgement  in  the 
^.  f  PMP.  Bang  has  even  shown  that  butter  made  from  the  milk  of  tuber- 
^nbtts cows  may  be  infectious.  Human  tuberculosis  is  entirely  analo- 
I  6*^o*T  ftiid  hence  the  tuberculous  mother  is  likely  to  transmit  the  disease 

I  ^  ,  ^the  eUbonitc  sUiistictI  9todie»  of  Dr.  <  ieorgu  Cornet ;  "  Die  Tuberkaloee  in  den 
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to  her  suckling  offspring.     This  explains,  adequately^  why  abdominal 
tuberculosis  is  frequent  in  children. 

(6)  The  meat  of  a  tvierculous  animal  (e.  g.^  cow,  pig  or  fowl^  may 
rarely  be  infectious,  but  the  bulk  of  experimental  evidence  would  seem 
to  show  that,  unless  the  parts  consumed  are  the  seat  of  tuberculous  de- 
posit, infection  does  not  follow.  D.  H.  Bergey,^  in  discussing  the 
public-health  relations  to  tuberculosis,  holds  that  the  lower  mortality 
from  this  disease  shown  by  the  Jewish  race  is  ascribable  to  their  careful 
meat-inspection.  Again,  the  possibility  of  contamination  during  the 
course  of  preparation  for  the  market,  as  well  as  during  its  transporta- 
tion, must  also  be  recollected.  The  experiments  of  Aufrecht,  Chau- 
veau,  Klebs,  Parrot,  Trappeiner,  and  others  show  that  tuberculosis  may 
be  communicated  by  incorporating  with  the  food  the  expectoration  from 
tuberculous  patients. 

(3)  Infec^on  by  Inoculation. — Tuberculosis  may  be  transferred  by 
direct  inoculation,  as  shown  originally  by  Villemin*s  beautiful  experi- 
ments upon  the  eyes  of  guinea-pigs.  Infection  may  take  place,  though 
this  is  rare,  through  slight  cutaneous  lesions  (cuts,  fissures,  excoriations, 
etc.),  but  only  as  the  result  of  accidental  inoculation  of  tuberculous 
matter.  In  this  manner  there  is  produced  a  local  tuberculosis  of  the 
skin,  as  a  rule.  Rarely,  the  contagion  is  conveyed  by  the  lymphatics 
to  the  glands  in  the  vicinity.  Persons  who  follow  certain  occupations 
are  more  or  less  liable  to  this  mode  of  infection — e.  </.,  butchers,  handlers 
of  hides,  dissectors  of  dead  bodies,  and,  rarely,  surgeons.  Rare  instances 
of  transmission  by  inoculation  occur  in  divers  ways  (the  bite  of  a  con- 
sumptive, a  cut  from  the  broken  spit-glass  of  the  latter,  or  even  from 
his  pocket-knife,  as  I  have  seen  in  one  instance). 

The  handkerchiefs,  body-  and  bed-linen  of  the  patient  may  infect 
by  inoculation  those  who  handle  or  wash  them  frequently,  if  they  chance 
to  have  a  fissure  or  excoriation  upon  the  hand.  No  doubt  lupus  also 
arises  in  the  same  way.  Czerny  has  reported  2  cases  of  infection  by 
transplantation  of  skin ;  Collings  and  Murray,  3  cases  by  tattooing  (?). 
The  contact  of  the  lips  of  tuberculous  operators  with  surgical  wounds 
(as  in  sucking  the  latter)  may  transmit  tuberculosis,  as  in  the  perform- 
ance of  the  rite  of  circumcision. 

Ravenel '  reports  3  cases  of  accidental  inoculation  of  the  skin  in  man 
with  the  bovine  tubercle  bacillus,  and  it  is  probable  that  the  pathogenic 
power  possessed  by  it  is  greater  than  that  of  the  tubercle  bacillus  from 
human  sources. 

(4)  Direct  Hereditary  Transmission. — In  exceptional  cases  the  bacillus 
is  found  in  the  fetus  in  utero.  In  such  instances  the  disease  may 
remain  latent,  to  break  forth  during  childhood  or  later  in  life;  and 
though  the  fetus  itself  may  display  no  evidence  of  tuberculosis,  the 
fetal  viscera  may  yet  be  infective  to  guinea-pigs  (Birch-Hirschfeld). 
Lehmann '  has  reported  an  undoubted  instance  of  intra-uterine  infec- 
tion. The  tuberculous  mother  died  of  tuberculous  meningitis  three 
days  after  the  birth  of  her  child,  and  the  child  lived  twenty-four  hours. 
In  its  spleen,  lungs,  and  liver  were  found  nodules  resembling  tubercles 

*  Saunders'  Year- Book  for  1J^09. 

»  /Vor.  Fhilnda.  Path.  Soc.,  October,  1900. 

»  Berlin,  klin.  HWA.,  Julv  9,  1895. 
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[>iitaining  tuberele  bacilli  in  large  numbers*     Galtier  has  iiiocii- 
pregnant  animal  witb  the  disease,  and  foiinil  that  the  offspring 
I  ID  consequence,  tubereiilous  at  birth.      The  views  of  Baumgarten 
this   question   shouh!   be    accorded    careful    consideration.      This 
or  believes  that  the   contagion   may  be  transmitted  and   become 
Dgeuic  at  a  variable  period  after  birth — first,  because  the  affection 
CTv  frequent  w   young  children,  even  during  the  first  months  or 
ks  of  life;  and,  secondly,  because  certain  stnictures,  not  apt  to  bo 
dentally  infected,  are  commonly  the  seat  of  tuberculous  lesions  in 
^^iMren — the  bones  antl  joints.     After  birth  the  bucillus  may  at  any 
;  either  lose  its  vitality  or  take  on  a  luxuriant  growth.      It  is  not 
i&,  however,  in  what  percentage  of  these  cases  the  lungs,  intestines, 
oneum.  and  lymph -glands  are  free  from  tuberculous  lesions.     More- 
Kiiss  disputes  the  theory  of  the  latency  of  the  tubercle  bacilli, 
1  further  contends  that  these  latent  foci  do  not  exist  before  the  age 
tree  months ;  that  they  are  rare  before  the  first  year,  when  they 
*e  progressively, 
IIb  this  place  two  facts  deserve   to   be  emphasized  :    First,  that  a 
1  born  of  tubercidous  parents  is  more  receptive  than  one  born  of 
;  Jtock ;  and  second,  that  it  is  more  liable  to  accidental  infec- 

TTlie  instances  of  direct  transmission  that   have  been  traced  occurred 

Ottjih  tuberculous  mothers.     The  observations  of  Csokor  ^  upon  hered* 

iry  tuberculosis  in   cattle  also  corroborate  this  dictum;  but  as   the 

olt  of  carefully  conducted  experiments  by  VignalSt  is  reasonably 

lin  that  invasion  by  heredity  is  very  rare. 

|5j  Dock  and  Chadbourne  state  that  mixed  modes  of  infection  occur. 
'  (6)  Baldwin  invites  forcible  attention  to  the  danger  of  infection  from 
k'lincleau  hands  of  tuberculous  patients, 

PretopoBiDg  Causes, — ( 1 )  Race  and  Nationality, — The  eflfcet  of  nation- 

by  upon  the  receptivity  to  tuberculosis  can  be  studied  advantageously 

lAnitrica   on   account  of  the   cosmopolitan   character  of  the  popula- 

n.    The  tuberculous  tendency  on  the  part  of  Indians  of  this  eonti- 

iit,cven  in  the  most  favorable  climates,  is  universally  acknowledged,  and 

^  fact  that  the  negro  race  is  highly  receptive  to  tuberculosis  is  also 

HI  known.     Osler^  gives  tlie  following  corroborative  statistics:  *'0f 

M  -*-7  cases  of  pulmonary  tuberculosis  at  the  Johns  Hopkins  Hos- 

liul  for  the  two  years  ending  June  1,  18^*1,  there  were  41  ca.ses  in  the 

ttlored— /.  t\  about  1  :  10.     The  ratio  of  colored  to  white  of  all  patients 

nW  wards  has  been  1  :7/'     It  is  more  than  twice  as  common  in  the 

\irmr\  a.s  in  the  white,  and  still  more  prevalent  with  tlie  Indian  (W, 

h  Rodman).     Sears*  found  that  in  200  cases  of  tuberculosi^i  nearly 

*  Ijer  cent,  belonged  to    the  first    and    second  generations  of  Irish 

bmig^Qts. 

(2)  Bereditaxy  Predisposition. — ^The   percentage  of  cases  in   which 

lerriity  can  be  traced  has  been  variously  estimated  at  from  10  to  40. 

^hte  intimated  {vide   Direct  Her  edit  arp    Tranmniaslon)^  a   child 

^  DerilndU  mtikitMl  ZeUung,  Berlin,  J&o.  29,  1892. 
'  La  Semaim  wUdit^k,  Paris,  Aug.  1,  1892. 

*  TetiB<»k  (f  Medicim,  p.  204, 

*  BotHm  Mmitai  and  SutgUai  Jounuil^  A|jril  4,  1895. 
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reared  by  tuberculous  parents  runs  great  danger  of  being  infected  acci- 
dentally; and  again,  a  person  living  in  an  infected  house  (with  or  with- 
out the  presence  of  a  tuberculou.s  patient)  is  very  liable  to  become 
infected,  whether  his  antecedents  give  a  tuberculous  higtory  or  not. 
It  follows  that  a  correct  estimate  of  the  number  of  cases  of  plitliisiH  in 
which  hereditary  influence  plays  an  otiologic  part  cannot  be  obtained. 
Too  much  importance  has  heretofore  been  attached  to  the  influence  of 
inherited  constitutional  peculiarities  to  the  exclusion  of  other  potent 
factors*  especially  an  infective  environment  Moreover,  a  similar 
degree  of  predisposition  may  be  acquired  as  the  result  of  certain 
debilitating  influences  (childbirth,  defective  food-supply,  close  living-  or 
working*roomsK  An  inherited  tendency  to  tuberculosis  is  more  unfail- 
ingly transmitted  through  the  mother  than  the  father.  Multiple  appear- 
ance ifl  commoner  in  families  with  tuberculous  parents  (Dock  and  Chad- 
bourne).  Children  begotten  of  parents  who  are  drunkards,  or  who  suffer 
from  certain  chronic  incurable  diseases  (syphilis,  cancer,  etc)  at  the 
time  of  the  birth  of  their  chihlren,  are  liable  to  inherit  a  condition  of 
the  system  that  greatly  increases  morbidity,  unless  the  tendency  is  over- 
come by  a  proper  environment,  together  with  systematic  physical  train- 
ing during  the  first  years  of  life.  Moreover,  persons  who  have  the  so- 
called  tuberculous  diathesis  are  frer|uent  suiferers  from  catarrhal  affec- 
tions, especially  of  the  respiratory  organs.  The  latter  condition  forms 
a  marked  predisposing  factor ;  yet,  on  the  other  hand,  tuberculosis  is 
met  with  in  persons  of  robust  figure. 

The  older  uuthors  of  medical  text-books  describe  two  types  of  con- 
formation— the  fuhenmloiijt  anil  the  scrofulous.  Tht*  latter  has  a  heavy 
ligure,  thick  lips  and  hanils,  large,  thick  bones,  and  an  opa^jue  skin  ;  the 


former,  a 


light 


figure,  britrht  evoa,  thin  skin*  oval  face,  and  long,  thin 


bones.  The  phthisical  type  of  the  chest  will  be  referred  to  in  connec- 
tion with  the  physical  sign**  of  pulmonary  tuberculosis.  Mere  emphasis 
shoulil  be  given  to  Cohnheim's  view,  whicli  is  for  the  greater  part  cor- 
rect, to  t)ie  effect  *'  that  the  so-called  phthisical  habit  is  not  an  indication 
of  a  tendency  to,  but  actually  of  the  existence  nf,  tuberculosis/'  Whilst 
the  rec<*gnition  of  a  pre-tubercular  condition  has  it*  practic-al  bearing, 
it  must  be  recollected  also  that  the  term  imjtlies  merely  a  ^*' delicacy  of 
constitution,  incomplete  j^rowth,  and  imperfect  development"  (Fagge). 

(3)  Frevioua  Infectious  Diseases. — That  there  is  no  tendency  to  the  tran- 
sition of  other  diseases  into  tuberculosis,  as  was  formerly  supposed, 
cannot  now  be  questioned  in  view  of  the  undoubted  specific  nature  of 
the  latter  disease.  Tuberculosis  is,  however,  embraced  among  the  sequeUe 
of  many  acute  infectious  and  chronic  diseases — influenza,  measles, 
whooping-cough,  typhoid  fever,  cirrhosis  of  tht*  lungs,  and  diabetes 
mellitus  (the  hitter  disease  involving  a  predisposition  to  the  former) — for 
the  reason  tfiat  they  render  the  tissue-soil,  especially  that  of  the  respira- 
tory tract,  more  favorable  to  tubercular  infection.  Dock  and  Chad- 
bourne  have  analyzed  100  cases  of  adult  tuberculosis  (bacillary  phthisis); 
it  developed  rapidly  after  influenza  in  W,  and  followed  pneumonia  in  9. 
It  seems  proper  to  mention  here  the  fact  that  certain  other  diseases  dis- 
play an  antagonistic  effect  (chronic  valvular  disease,  pulmonary  emphy- 
sema, etc.).  Our  knowledge  of  this  subject,  however,  is  as  yet  quite  in- 
complete. 
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j  {W  A^e. — This  affects  predisposition  decidedly,  though  tuliercniosis 
kj  occur  at  any  or  all  times  ;  and  the  relation  lietween  age  aud  the 
ribation  of  the  lesions  h^is  been  previoitsly  iiidieated.  Certain  forms 
f  tQbercalosis  are  especially  frequent  in  young  ehildren  (meningeal, 
iiteric,  and  lymphatic). 
Pulmonary  tuberculosis  is  most  common  between  iweJitif  and  thirty, 
i  18  more  rare  during  early  childhood  Jind  in  the  aged,  but  niiiy  appear 
\  any  period  of  life,  antl  the  cases  that  occur  in  young  children  nre 
kely  to  be  rapid  in  their  progress. 

(5)  Sex.— Predisposition  has  but  slight  relation  to  sex.    Females  are, 

owever,  somewhat  more  liable  than  males,  and  pregnancy  in  particular 

I i  disposing  factor.     Again,  when  tuberculous  females  become  preg- 

\  the  progress  of  the  affection  is  accelerated,  and  even  more  so  by 

lod  of  lactation.     Regarding  tuberculosis  as  being  pre-eminently 

fl  hoQse-disease,  females  are  more  exposed   to   contagion   than  raalea^ 

lWctfi<4e  they  are  more  closely  confined  in-doors. 

(t»)  Climate  and  Soil.— Humidity  of  the  soil  and  abundant  atmospheric 
fwiisiure  increase  the  prevalence  of  tiibereulnsis.  It  is  especially  coni- 
iu  regions  where  sudden  variations  of  temperature,  or  protracted 
I  cold  with  dampness,  prevail.  This  increase  is  most  probably  associated 
lith  I  heightened  vulnerability,  due  to  an  increased  temiency  to  ca- 
I  tttriiil  affections  of  all  kinds  (Osier).  It  has  been  shown  that  projier 
I  AiiuAge  of  marshy  districts  has  diminished^  to  some  extent,  the  fre- 

Cer  of  this  disease  (Buchanan),  and,  on  the  other  band,  mountainous 
icte  are  often  remarkable  for  freedom  from  the  disease. 

Local  Causes, — (1)  Occnpation,— Persons  whose  employment  exposes 
tlem  to  different  forms  of  irritating  inhalations  are  particularly  liable. 
b  such,  however,  there  is  usually  first  developed  a  fibroid  induration, 
'  laJ  the  latter  in  turn  is  followed  by  pulmonary  tuberculosis.  The  con- 
tbual  inhalation  of  an  atmosphere  laden  with  noxious  particles,  such  as 
i"  met  with  in  ill-ventilated  and  overcrowded  working  or  living  apart- 
nentii.  r€»nders  the  tissues  more  vuineralde. 

(2)  Bronchial  Catarrh, — An  acute  catarrh  of  the  small  bronchi  pre- 
^tm  the  soil  for  tuberculous  infection.  Fre^piently,  however,  this  is 
ib first  step  in  tuberculosis,  since  the  latter  disease  almost  invariably 
^\x&  as  a  local  catarrhal  process,  involving  the  smaller  apical  bronchi. 
Here  may  be  pointed  out  that  gastro-intestinal  catarrh  (of  somewhat 
prntncted  duration — H.  M.  King)  increases  the  receptivity   for  ttiber- 

1^1  Tabercular  Pneumonia.— In  like  manner,  pulmonary  tuberculosis 
iDiT  follow  an  unresolved  pneumonia,  but  such  cases  are,  as  a  rule,  in- 
lUjiCf?  of  tuberculous  pneumonia  primarily. 

(4|  Hemoptysis. — ^ According  to  some  authors,  hemoptysis  is  potent  id 
prt)ducing  pulmonary  tuberculo^siy.  It  is,  however,  certain  that  in  most 
inst^ucc^  m  which  it  appears  to  precede  phthisis,  and  have  a  causal  con- 

lon  with  it,  it  is  in  reality  a  symptom  of  existing  pulmonary  tuber- 

^  (5^1  Pleiuisy  may  be,  though  rarely,  the  starting-point  of  phthisis. 
Ri  predisposing  effect  may  be  attributable  to  compression  of  the  lung, 
titts  interfering  with  the  respiratory  excursions,  or  to  the  bronchitis 
ibich  IS  frecjuently  associated.     Pleurisy  sometimes  initiates  fibroid  in- 
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duration,  which  may  then  terminate  in  a  tuberculous  affection ;  but  the 
fact  is  to  be  emphasized  that  a  very  large  proportion  of  the  cases  of 
apparently  primary  pleurisy  are  tuberculous  in  nature. 

(6)  Intrathoracic  Tumor. — Tuberculosis  is  often  associated  with  intra- 
thoracic tumors,  and  especially  with  aneurysm.  Fehde*  has  reported 
8  interesting  cases  of  the  kind. 

(7)  Congenital  or  acquired  contraction  of  the  orifice  of  the  pulmonary 
artery  predisposes  markedly  to  tuberculosis. 

(8)  Trauma. — Injuries  to  the  chest-wall,  with  or  without  laceration 
of  the  lung,  are  frequently  followed  by  pulmonary  tuberculosis.  The 
explanation  of  this  association  is  to  be  found  in  the  fact  that  trauma 
increases  largely  the  susceptibility  of  the  parts  injured  by  diminishing 
phagocytic  activity — the  natural  power  of  resistance.  It  is  a  familiar 
observation  in  surgical  practice  that  after  injuries  to,  or  operations  on, 
joints,  tuberculosis  frequently  ensues.  Again,  operations  upon  tuberculous 
lesions  are  succeeded  by  general  tuberculosis — often  acute — in  about  8 
per  cent,  of  the  cases. 


Tuberculosis  of  the  Lymph-qlands. 

(Scrofula.) 

Scrofula  implies  tuberculous  infection,  and  scrofulous  material  inocu- 
lated upon  susceptible  lower  animals,  especially  guinea-pigs  and  rabbits, 
invariably  causes  tuberculosis.  The  virus  is,  however,  less  virulent  than 
that  derived  from  other  sources,  and  this  explains  the  slow  progress  and 
often  latent  character  of  tuberculosis  of  the  glandular  system.  A  major 
predisposing  factor  is  age^  this  form  of  tuberculosis  preponderating  in 
children.  Hecker,  from  an  examination  of  the  records  of  the  Munich 
Pathological  Institute,  found  that  in  147  cases  of  tuberculosis  among 
children  the  lymphatics  were  affected  in  92  per  cent. ;  and  it  is  generally 
conceded  that  in  young  adults  tuberculous  adenitis  is  not  uncommon,  and 
that  it  is  rarely  met  with  during  and  after  the  middle  period  of  life. 
The  lesions  generally  remain  limited  to  the  glands  first  infected — i.  e. 
the  cervical,  mei?enteric,  etc.,  as  the  case  may  be — and  this  for  the 
reason  that  the  natural  powers  of  resistance  in  the  tissues  are  often  able 
to  oppose  the  march  of  the  destructive  forces.  Another  predisposing 
condition  is  an  acute  or  chronic  catarrh  of  the  mucous  membranes. 

The  cases  are  all  divisible  into  two  groups :  (1)  Local  tuberculous 
adenitis,  and  (2)  general  tuberculous  adenitis. 

(1)  Local  Tuberculous  Adenitis. — (a)  Cervical. — This  is  the  most  fre- 
quent form,  and  is  especially  common  among  children.  Of  2035  per- 
sons examined  by  Valland,  enlarged  cervical  glands  were  found  between 
the  ages  of  seven  and  nine  in  96  per  cent. ;  between  ten  and  twelve  in 
96.1  per  cent. ;  between  thirteen  and  fifteen  in  84  per  cent.  ;  between 
sixteen  and  eighteen  in  69.7  per  cent.;  and  between  nineteen  and 
twenty-four  in  68.3  per  cent.  Tubercle  bacilli  were  found  in  the  cer- 
vical lymph-glands  in  about  68  per  cent,  of  adults.  Negroes  are  found 
to  be  more  prone  to  the  affection  than  whites. 

Etiology. — I  have  stated  before  that  tubercle  bacilli  are  sometimes 

*  "  Lungentuberculose  mil  Hrusthohlengeschwulste,''  Inaug.  Din.^  Leipiig,  1894. 
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on   the   nasal  mucous  membrane  of  healthy  persons.     The  pres- 
of   an    acute    or    chronic  catarrh  of   the  nasopbarynx   may  now 
the   resistance  of  the  tissue-cells,   so   that   the  bacilli  may   gain 
to  the  lymph-current,  and  through  the  latter  to  the  neighboring 
^nda^  Retting  up  tubercular  adenitis,     Thougli  often  the  seat  of  twber- 
phr  invasion,  the  cervical  lyraphglamis  do  not  furnish  a  highly  favor- 
mi  for  the  growth  and  development  of  the  bacilli,  and  hence  the 
icy  toward  latency* 
The  tonmhy  owing  to  their  free  communication  with  the  atmosphere, 
^hich  there  is  a  wide  diffusion  of  tubercle  bacilli,  may  be  primarily 
:t«d.     But  here  also*  as  in  the  case  of  other  glandular  tifructurea, 
is  a  tendency  for  the  afTectioii   to  become  encapsulated,  for  the 
>Q  that  the  tissue-soil  after  a  prolongetl  conte>5t  generally  gains  the 
■mlciicv  over  the  invading  bacilli.      The  latter  mav,  however,  under 
n  favorable  conditions,  break  down  the  barriers  op^wsed  by  nature 
effect  a   lodgement    elsewhere,    or   even    become    widely   diffui^ed 
High  the  economy*    Thus  Kinckmaun  in  G4  autopsies  found  25  cases 
tuberculosis,  in  12  of  which  the  tonsils  were  affected. 
A  tliini  mode  of  infection  of  the  cervical  lymph-glands  is  through 
mediura  of  slight  injuries  and  abrasions  of  the  skin  or  certain  forms 
«kio-eruptions  (eczema,  etc,)-     These  serve  as  doors  of  entrance  for 
baeilli,  which   find  their   way  into   the   neighboring    lymph-glanda 
Dirgh  the   lymph-channels.     Compareil   with  infection  from  within, 
lis  mode  is  most  probably  much  less  fretjuent* 
Smptomi. — The  main  feature  is  a    rfsihle  enlarfpment    of  the  af- 
feled  cerrical  glands,  cbiefly  the  submaxillary.     At  first  the  glands 
^Um  small  to  be  even  palpated  :  later,  they  can  be  felt  as  small,  firm 
'  ttBwrsandemeath  the  skin.     By  and  by  they  appear  as  visible  protuber- 
L  laeft,  muging  in  size  from  that  of  an  English  vvalniit  to  that  of  a  hen*a 
hlgoteTen  larger.     The  9hin  over  the  enlarged  gland  is  freely  movable, 
Biimle;  less  fre<jnently  it  becomes  adherent^ — an  iiidicutiuu  of  suppu- 
rition.    When  an  abscess  forms  and  is  allowed  to  open  spontaneously, 
Liifrit  remaioM  a  chrf»nic  discharging  sinus.     Suppuration  is  attended 
fcti/erer,  anemia,  and  emaeiatmi.     In  well-marke^l  cases  the  separate 
Bliuor?  coalesce,  forming  large  and  irregular  masses,     Tlio  affection  is 
•willv  bilateral,  though  almost  invariably  it  is  more  marked  on  one 
■  «df  tlaii  un  tht^  other. 

S<»t  infrequently,  in  addition  to  the  enlargement  of  the  submaxillary, 
Ftet-cervical,  and  supraclavicular  glands,  there  is  also  involvement  of 
^^  ixilkrv,  as  was  the  case  in  a  fatal  instance  in  my  own  practice, 
Tke  imtient  was  a  male  child,  eight  years  of  age,  who  developed  pul- 
ffifinary  tuberculosis.  It  may  reasonably  be  assumed  that  the  bronchial 
?Wikalso  become  implicated,  and  may  excite  lung  tuberculosis. 

The  diitffnoinM  is  based  upon  the  fii story  and  the  associated  evidenced 
(Itmtitis,  conjunctivitis,  eczema  of  the  scalp  or  face,  nasopharyngeal  or 
^n*?bial  catarrh,  etc.),  coupled  with  the  glandular  enlargement*  Bacilli 
ktve  uccasionally  been  found  in  the  purulent  discharge  from  abscesses. 
'i^i»  applies  the  tuberculin-test,  and  obtains  positive  reactions  in  62  to 
^  per  cent. 

The  coune  of  this  affection  is  exceedingly  slow,  often  extending 
^^  1  number  of  years.     Many  cases,  however,  recover  after  timely 
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surgical  intervention.  On  the  other  hand,  neglected  cases  are. a  menace 
to  the  life  of  a  patient,  since  they  may  be  followed  by  diffusion  of  the 
bacilli,  with  the  development  of  a  fatal  form  of  disease. 

(b)  Broncliial. — Tuberculosis  of  the  bronchial  glands  may  be  primary, 
or  secondary  to  infection  of  the  lungs,  and  it  is  commonly  preceded  by  or 
associated  with  bronchial  catarrh,  which  is  its  chief  predisposing  cause. 
The  primary  form  is  met  with  frequently  in  young  children,  the  medias- 
tinal lymph-glands  being  affected  uniformly  in  127  cases  at  the  New 
York  Foundling  Hospital  (Northrup). 

The  bronchial  and  tracheal  glands  are  the  receptacles  for  all  foreign 
substances,  including  the  tubercle  bacilli  that  are  not  dealt  with  by  the 
broncho-pulmonary  phagocytes.  After  infection  with  tubercle  bacilli 
the  lymph-glands  become  swollen,  tumefied,  and  are  the  seat  of  caseous 
change ;  later  they  may  undergo  calcification  or  proceed  to  abscess-for- 
mation. The  latter  may  rupture  either  into  the  lungs,  into  the  trachea 
or  the  bronchi,  or  into  a  pulmonary  blood-vessel. 

SymptomH. — If  a  fistulous  communication  be  established  with  the  air- 
passages,  cough  and  expectoration  of  purulent  material,  blood,  and 
caseous  matter  containing  bacilli  will  be  noted. 

Secondary  infection  of  the  lung  may  occur  in  this  manner.  When 
rupture  takes  place  into  a  vessel  systemic  infection  promptly  follows. 
Tubercular  adenitis  involving  mediastinal  lymph-glands  may  also  lead 
to  infection  of  the  pericardium  and  then  proceed  to  tuberculous  peri- 
carditis. 

{c)  Mesenteric  {Tabes  Mesenterica), — This  may  be  primary  or  sec- 
ondary, the  latter  being  very  common  and  a  secondary  infection  to 
intestinal  tuberculosis. 

The  former  is  rare,  however,  and  the  intestinal  catarrh  with  which 
it  is  associated  is  doubtless  tuberculous  in  the  vast  majority  of  cases. 
The  mode  of  infection  has  already  been  pointed  out.  The  lesions  pre- 
sented are  similar  to  those  met  with  in  tuberculous  bronchial  glands. 

The  symptoms^  are  not  always  distinctive,  and  may  be  entirely  nega- 
tive during  the  life  of  the  patient ;  hence  the  condition  is  often  incident- 
ally discovered  during  the  post-mortem  examination.  The  local  symth 
toms  when  marked  are  due  in  the  main  to  an  associated  peritonitis.  The 
abdomen  is  painful  and  more  or  less  swollen.  Peritoneal  efftmon  is 
present,  and  sometimes  sufficient  in  amount  to  be  detected  by  the  cus- 
tomary physical  signs.  Large  and  small  nodules  may  sometimes  be  felt. 
Diarrhea  is  a  marked  and  obstinate  feature  and  is  usually  due  to  tubercu- 
lous intestinal  ulcers.  Fever  of  an  intermittent  type  is  almost  constantly 
present,  eausin«r  emaciation,  and  the  objective  chanfi^es  (pallor  of  skin, 
mucous  membranes)  due  to  anemia  become  pronounced.  This  form  of 
tuberculosis  may  persist  as  a  local  condition,  but  there  is  danger  of 
extension  to  other  organs  (pleura,  lungs).  On  the  other  hand,  in  the 
adult  pulmonary  tubercrlosis  may  be  followed  by  involvement  of  the 
mesenteric  glands  without  involvement  of  the  intestines,  and  in  such  in- 
stances there  occurs  an  extension  by  contiguity  along  the  course  of  the 
lymj)hatics  that  pass  through  the  diaphragm,  and  finally,  in  adults,  pri- 
mary tuberculous  new  fjrowtlis  may  be  met  with  in  the  mesenteric  glands. 

DiagnoHis. — A  probable  diagnosis  can  usually  be  made  if  careful  at- 
tention be  paid  conjointly  to  the  symptoms,  physical  signs,  and  coarse 
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i  ike  affection*  The  detection  in  a  child  of  a  tumor  wliicli  may  be 
Merstely  hard,  doughy,  or  even  tluetuatinf::  wilt  Jiid  materially  in  the 
■Igttoeis,  and  will  also  afford  evidence  of  tuberculous  disease  in  other 


(2)  Geeno^  Tuberculous  Adenitis. ^Thi.'^  term  implies  tuberculous  dis- 
«f  the  lymph-glands  tbrougbout  the  body,  with  little  if  any  involve- 
ttefil  of  other  organs;  this  is  a  rare  condition.  The  affection  may  begin 
%  local  tuberculous  lymphadenitis,  nearly  all  of  the  rest  of  the  glands 
rflhe  body  becoming  secondarily  implicated.  The  primary  seat  of  the 
trouble  is  perhaps  most  frequently  the  cervical  lymph-glands,  though  in 
one  i(i?jtanee  observed  by  myself  the  mesenteric  glands  first  became 
[Aded,  the  case  terminating  in  pleuro-pulmonary  tuberculosis, 

%mp<^fit«  and  Diagnosis. — ^Tbere   is  protracted  fever^  the  teraper- 
■tnrt  being  of  the  remittent  or  intermittent  type*     WaMing  and  debility 
progressive    until  the  patient    presents  a  decidedly  puny  aspect, 
J  the   lymph-glands  that  are  accessible  to  inspection  and  pjalpa- 
m  more  or  less  enlarged  and  manifest  a  marked  tendency  to  sup- 
The  affection  is    usually  chronic,  though  very  exception- 
it  may  exhibit  an  acute  course.     One  of  the  chief  dangers  over- 
ling the  sufferer  in  this  affection  is  that,  owing  to  liberation  of  the 
ilh,  the  meninges  or  the  lungs  may  become  tuberculous ;  these  cases 
ilso  terminate  unfavorably  from  asthenia.      Cases  in  which  the 
are  but  little  enlarged,  while  the  general  featured  are  marked, 
pnisling*     On  the  other  hand,  when  the  superficial  lymph-glands 
greatly  enlarged  the  affection  may  bear  a  striking  resemblance  to 
Uo<igkia's  disease. 


^ 


Acute  Tubercuixjsis. 


This  form  of  tuberculosis  is  characterized  anatomically  by  the  rapid 

ileTelopnient  of  miliary  tubercles  in  many  and  widely-separated  parts  of 

j^body.    In  some  instances  the  new  growths  are  pretty  evenly  distrib- 

^■ri  through  all  the  organs  of  the  body,  manifesting  the  clinical  syinp- 

Hbi  of  an  aeufe  general  infertifm.     In  other  instances  there  is  a  tend- 

Bwy  to  centralization  of  tuberculous  growths,  as,  fur  example.^  in  the 

raii^  (pulmonary  variety)  or  in  the  meninges  of  the  brain  and  spinal 

cord  (meningeal  variety). 

Pathology- — The  fact  is  to  be  emphasized  that  somewhere  in  the 

Wjtbere  is  an  obi  tuberculous  focus.     Apart  from  this  primary  lesion, 

,,  4e  Muitomic  changes  consist    in  the  widely  disseminated  miliary  tuber- 

Their  most  freipient  seats  are  the  lungs,  liver,  and  spleen  ;   less 

^uently,  the  marrow   of  the  bones,  the  heart,  the   choroid,  and  the 

lingcs.     In  some  of  the  organs,   particularly  the   meninges,  lungs, 

.  toe  tubercles  may  be  readily  perceived  by  the  naked  eye,  while  in 

ler»they  frequently  cannot  be  detected  without  the  aid  of  the  micro- 

Iftpe.    It  must  not  be  forgotten  that  in    some  of  the  more  protracted 

*  the  nodular   tubercles  may  grow  into   foci  of  considerable  size, 

''Ogig  from   that  of  a  lentil  to  that  of  a  pea. 

Btiology. — This  has  been,  in  the  main,  given  in  connection  with  the 
P^fni  etiology  of  tuberculosis  (inde  supra),  though  a  few  special  points 
'^'wia  to  be  adduced.     The  acute  forms  of  tuberculosis  are  decidedly 
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more  frequent  during  infancy  and  childhood  than  during  adult  life^  and 
with  few  exceptions  the  cases  are  secondary  to  a  local  tuberculous  form 
in  one  or  more  lymph-glands  (tracheal,  bronchial,  mesenteric)  or  in  the 
lungs.  More  rarely  a  pre-existing  tuberculous  focus  in  the  kidneys, 
the  Dones,  or  the  skin  may  give  rise  to  the  affection,  as  may  the  occur- 
rence of  certain  other  acute  infectious  diseases — such  as  measles,  whoop- 
ing-cough, and  influenza,  in  children,  and  typhoid  fever  and  lobar  pneu- 
monia, especially  with  delayed  resolution,  in  adults. 

Modes  of  Infection. — Most  frequently  there  is  established  a  fistulous 
connection  between  the  local  tuberculous  focus  and  a  vein,  especially  the 
pulmonary  vein.  Under  these  circumstances  there  may  be  large  num- 
bers of  bacilli  discharged  into  the  blood-stream  ;  but  oftener  only  small 
numbers  of  bacilli  enter  and  subsequently  multiply^  inducing  general 
infection  (Ribbert  and  Wild  ^).  A  second  mode  of  infection,  though  de- 
cidedly more  rare  than  the  above,  is  the  rupture  of  a  tuberculous  focus 
into  the  thoracic  duct,  in  which  case  the  tuberculous  material  passes 
almost  directly  into  the  subclavian  vein.  In  these  cases,  according  to 
Ponflck,  the  disease  is  less  rapid  in  its  course. 

Clinical  History. — That  miliary  tubercles  may  exist  in  many 
organs  of  the  body  (liver,  heart,  etc.)  without  giving  rise  to  symptoms 
is  a  noteworthy  fact.  Cohnheim  and  Manz  have  discovered  miliary  tu- 
berculosis of  the  choroid  when  the  condition  was  only  detectable  with 
the  aid  of  the  ophthalmoscope. 

The  following  forms  of  the  disease  may  be  distinguished: 

General  Miliary  Tuberculosis. 
(a)  typhoid  form. 

The  symptoms  are  those  of  a  general  infection  of  the  body,  there 
being  in  most  cases  a  period  of  incubation,  during  which  the  patient 
complains  of  malaise,  headache,  chilliness,  feverishness,  and  increasing 
debility.  Rarely,  the  onset  is  comparatively  sudden.  The  reaction  of 
the  nervous  system  against  the  poison,  which  is  now  scattered  to  all 
parts  of  the  body,  is  shown  by  such  symptoms  as  the  fever ,  which  rapidly 
increases,  a  rapid,  feeble  pulse,  and  mental  dulness  or  delirium.  The 
tongue  becomes  dry,  and  sometimes  also  brown.  The  respirations  are 
accelerated,  and  there  is  more  or  less  cyanosis,  with  which  symptom  is 
associated  a  peculiar  and  characteristic  pallor  of  countenance.  Coinci- 
dently  with  the  febrile  exacerbations  the  cheeks  may  wear  a  circum- 
scribed blush.  Among  the  rarer  early  symptoms  is  epistaxis.  The 
patient  soon  becomes  profoundly  prostrated  or  experiences  a  feeling  of 
anxiety  :  if,  as  sometimes  happens,  the  course  is  protracted,  weakness, 
anemia,  and  especially  emaciation,  are  well  marked  and  assume  diag- 
nostic importimce.  These  cases  sometimes  pass  into  the  pulmonary  or 
the  meningeal  form,  the  patients  often  succumbing  speedily  to  such 
localized  developments. 

Fever. — The   temperature  usually  pursues  a  high   range,  although 

there  are  a  few  cases  in  which  the  entire  course  is  afebrile.     Again,  it 

occurs  not  infrequently  that  the  temperature  is  normal  or  nearly  so  for 

a  short  period.     The  usual  temperature-curve  ranges  at  first  between 

*  Deutsche  medicinuiche  Woehenschrifiy  Dec  30,  1897. 
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mnd  104°  F,  (38.8°-40°  C\  and  then  continues  to  rise,  with  the 
relopment  of  the  serious  general  condition  in  a  way  exactly  sirailar 
observed  in  typhoid  fever.  In  many  instances  the  fever  is 
irly  remitting,  at  lejist  at  intervals,  if  not  so  constantly.  Thus, 
of  irregular  fever  may  alternate  with  others  of  continued,  and 
leeply  remittent  or  distinctly  intertnittcnt,  fever. 
J[trvo>uM  Symptoms. — In  most  eases  the  nervous  symptoms  are  not 
eminent.  In  a  smaller  number  headaclie,  vertigo,  flelirium,  and  often 
ipor,  become  marked  at  an  early  stage  and  may  persist.  They  are  due 
the  general  infection. 

CirmlaUtrii  Si/stem. — The  pulse  is  small,  and  its  rate  is  out  of  pro- 
ortion  to  the  fever,  varying  from  100  to  140  or  higher.     It  may  be- 
I'tome  irregular,  particularly  if  the  meninges  be  involved. 

Btipiratory  *S)/^^tf»?.— The  breath  is  somewhat  hurried  and  labored; 
19  ft  cough,  but  it  is  not  annoying  as  a  rule;  and  there  is  a  slight 
tpectomtioQ,  which  is  not  characteristic.      If  there  be  present  simul- 
laeottsly  in  the  lungs  an  old  tuberculous  focus,  the  expectoration  may 
Wmore  profuse  and  typical.     The  bacilli  are  also  absent  from  the  apu- 
|toa  anless  an  old  tuberculous  lesion  exist  in  the  lungs. 

He  ph^Bical  signa  are  those  of  a  moderate,  diffuse  bronchitis,  though 
Ibcilaigiw  of  consolidation  or  pleurisy  may  develop  lute  in  the  course 
of  the  affection*  On  the  other  hand,  such  signs  may  be  evidences  of  an 
&IJ  tuberculous  affection. 

bi^fMwe  Si/9tenh — As  before  noted,  there  are  anorexia  and  a  dry 
t«ngue  (symptoms  due  to  the  systemic  infection),  while  vomiting  may 
^arat  the  outset  and  excessive  thirst  is  common.  The  spleen  usually 
becomes  enhirged,  though  only  to  a  moderate  extent, 

(kvtiar  St/mptonut, — The  important  symptom  presented  by  the  eye  la 
tie  pre*ence  of  choroid  tubercles,  which  may  be  deternvined  by  a  care- 
M  ophthalmoscopic  examination.  Their  absence  does  not  militate 
igainst  the  diagnosis  of  general  miliary  tuberculosis,  since  they  may 
be  too  few  to  be  detected,  or  possibly  absent  altogether.  Their  demnn- 
itotion  is  always  exceedingly  difficult,  and  only  possible  with  the 
Ailled  ophthalmologist. 

Diagnosis* — Thi?*  form  of  tuberculosis  is  often  with  difficulty  dis- 
^iminaied  from  typhoid  fever,  but  in  the  following  table  I  have  emkav- 
♦w^dto  contrast  points  of  dissimilarity  ; 


Acrn  Gt^Kiut  Miliary  Tuberci  Loats. 

iittih  h»tor?  nf  tuVierculosiit,  or  pr«»- 
n^iif  an  c*W  focus. 

•  >  atirif)  of  the  di($e4Me  not  characteris- 
tic. 

FCTtt-^unre  of  deddedty  irregular  type. 

*T*«  flipid,  oQt  of  proportion  to  fever. 

J*p«itioM  mpid  ftnd  labored. 
Fwr^iflJty^  mth  \tvctiVmr  piillor. 
iUomiaai  i yiuptoni^  are  not  sapireative. 

^o^nncteriitie  erupdon. 


TvpiroTD  Feveh. 

Coexistent  with  un  cpidt'tirn"  or  foUowliig 
previous  eiisf'^  of  typlioid. 

Evolution  of  tJR^  dbeuiif  h  character- 
istic* 

EpUtusts  a  cutiiniofi  carlv^  Kymptom. 

Tfmperature-cupve  of  the  coatiDued 
type. 

Pobe  often  dicrotic  ;  flow  in  proportioii 
to  feviT, 

Reaplration  moderately  increased. 

No  dug^kin<K'^!«  of  fsice* 

Ab^lotiiinal  f8yi*i|itonia  (*itool8,  eidnr^ed 
hpl*»«i?n,  tj  ID  pan*  ten,  etc.)  j*n;rp*'8tive. 

The  eruption  (uppcarin^  in  8uccefijii?e 
crops)  h  pathu;inoiTionic. 
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Acute  General  Miliary  Tuberculosis.  TrPHOiD  Fever. 

Widal  reaction  absent.  Present. 

Knee-jerk  may  be  absent.  Knee-jerk  never  wanting;. 

Leukocytosis  may  be  present.  Leukocytosis  absent  unless  complicated 

by  a  suppurative  process. 
Choroid  tubercles  may  be  detected.  Choroid  tubercles  absent. 

Tubercle  bacilli  rarely  demonstrable  in      Cultures  from  punctured  spleen  may  show 
the  blood.  typhoid-bacilli  (dangerous  procedure). 

They  may  be  found  m  the  stools. 
Hemorrhage  from  bowels  exceptional.  Hemorrhage  from  the  bowels  common. 

Perforative  peritonitis  absent.^  Perforative  peritonitis  often  present. 

The  tuberculin  test  may  prove  an  aid  to  diagnosis  in  cases  pursuing 
an  apyrexial  course. 

(6)  PULMONARY   FORM. 

Though  all  gradations  between  the  typhoid  and  the  pulmonary  types 
occur,  the  latter  should  be  recognized  and  briefly  described.  It  may 
develop  Buddenlyy  the  ushering-in  symptom  being  sometimes  a  chiUy 
though  more  frequently  there  is  a  premonitory  period^  during  which 
the  general  health  fails  materially.  Some  acute  illness,  as  measles  or 
whooping-cough,  in  which  there  has  been  marked  catarrhal  bronchitis, 
often  constitutes  the  point  of  departure  for  this  variety. 

The  respiratory  symptoms  are  early  prominent,  ana  later  preponder- 
ate in  the  clinical  picture.  From  the  start  there  is  dyspnea,  and  this 
gradually  increases  until  the  respirations  become  rapid  (40  to  60  per 
minute).  When  dyspnea  becomes  pronounced  the  face  assumes  a  char- 
acteristic cyanotic  pallor.  The  cough  at  first  is  moderately  severe,  but 
it  soon  becomes  troublesome,  being  frequent  and  attended  with  a  slight 
expectoration,  which,  however,  is  non-characteristic. 

The  physical  signs  are  those  of  broncho-pneumonia,  and  the  latter 
may  or  may  not  be  preceded  by  the  signs  of  generalized  bronchitis. 
With  the  onset  of  consolidation  there  appear  spots  that  yield  either 
dulness  or  a  tympanitic  resonance  on  percussion,  and  broncho-vesicular 
breathing  with  numerous  subcrepitant  rales  on  auscultation. 

The  general  sjrmptoms  are  marked  from  the  beginning.  The  fever 
is  high— from  103°  to  105°  F.  (39.4°-40.5°  C.)  or  often  higher.  The 
pulse  ranges  from  100  to  140,  is  small,  feeble,  and  sometimes  irregular, 
and  it  may  be  more  rapid  still  during  the  advanced  stage  of  the  affec- 
tion (see  Fig.  23).     Cerebral  symptoms  rarely  appear. 

The  course,  as  a  rule,  is  more  prolonged  than  that  of  general  miliary 
tuberculosis,  except  in  children,  in  whom  it  often  runs  an  exceedingly 
acute  course.  As  the  end  approaches  the  signs  of  suffocation  are  graau- 
ally  intensified,  and  finally  lead  to  a  fatal  termination. 

Diagnosis. — The  diagnosis  is  difficult ;  but  a  family  history  of 
tuberculosis,  a  knowledge  of  the  pre-existence  of  a  tuberculous  focus  or 
of  an  antecedent  predisposing  affection,  will  aid  in  its  recognition. 
Tubercle  bacilli  are  perhaps  not  demonstrable  in  the  sputum  unless  an 
old  tuberculous  lesion  is  f)resent.  In  doubtful  cases,  however,  an 
attempt  should  Ijc  made  to  detect  the  bacilli  in  the  blood.  Occasionally 
either  tuberculous  meningitis  or  peritonitis  supervenes,  and  aids  in 
removing  the  doubt,  and  in  a  small  percentage  of  the  cases  choroid 
*  See  also  Differential  Diagnot^is  of  Typhoid  Fever. 
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tubercles  are  detectable.  These  pointB,  together  with  the  more  marked 
general  symptoms,  Villi  usually  enable  the  clinician  to  distinguish  this 
variety  of  tuberculosis  from  non'tuhcrculouii  broncliv-pnvumonia* 

{c)  CEKEBUAL    OR    MENINGEAL    FORM    (TI  BERCULOUS    MENINGITIS). 

This  variety  is  of  quite  fretjucnt  occurrence,  appearing  in  not  less 
than  50  per  cent,  of  the  cases  of  miliary  tuberculosis.  When  it  devel- 
ops the  symptoms  referable  to  other  organs^  than  the  meninges  are  in 
abeyance.  With  reference  to  the  etiology  of  this  form  one  fact  needs 
to  be  emphasized — namely,  that  most  cases  are  observed  between  the 
ages  of  two  and  seven  years ;  it  may,  however,  be  met  with  at  any  time 
of  life.  The  aflection  frequently  has  its  origin  in  tuberculous  bronchial 
glands  (Jacobi),  and  the  history  of  a  fall  is  common.  A  few  cases  have 
been  found  to  be  associated  with  erythema  nodosum.  Exceptionally 
the  meninges  are  primarily  involved. 

Pathology. — ^The  chief  site  of  the  tubercles  in  children  is  the  pia 
mater  at  the  base  of  the  cerebrum  (basilar  meningitis),  whilst  in  adults 
the  pia  at  the  vertex  is  more  apt  to  be  involved.  The  membrane  sur- 
rounding the  tubercles  may  not  be  inflamed,  there  being  a  simple  tu- 
berculous deposit.  On  the  other  hand,  more  or  less  inflammation,  with 
sero-tibrinous  or  fibrino-purulent  exudation,  is  generally  present  in  the 
region  of  the  base.  This  exudate  is  usually  abundant  in  the  Sylvian 
fissures,  and  may  find  its  way  to  the  external  surface  of  the  hemispheres. 
It  is  gray  in  color,  trsinspurent,  and  gelatinous,  and  contains  in  its 
meshes  the  tubercles,  which  appear  as  grayish-white  bodies,  and  which, 
in  cases  of  equal  severity,  may  be  either  numerous  or  scanty.  They 
may  be  scarcely  visible  to  the  naked  eye,  but  may  vary  from  the  sixe  of 
a  pinhead  to  that  of  a  French  pea.  The  branches  of  the  Sylvian 
artery  may  be  implicated,  either  owing  to  the  direct  pressure  of  the 
exudate  or  to  the  obliterating  arteritis  produced  by  a  tuberculous  infil- 
tration. The  pia  looks  like  wet  blotting-paper  over  the  quadrangle  at 
the  base  (Gray).  Elsewhere  it  is  thickened  and  opaque,  though  easily 
detachable.  Osier  says:  '*  The  arteries  of  the  interior  and  posterior 
perforated  spaces  should  be  carefully  withdrawn  and  searched,  as  upon 
them  nodular  tubercles  may  be  found  when  not  present  elsewhere.  In 
doubtful  cases  the  middle  cerebral  arteries  should  be  very  carefully  re- 
moved, spread  on  a  glass  plate  with  a  black  background,  and  examined 
with  a  low  objective.  The  tubercles  are  then  seen  as  nodular  enlarge- 
ments on  the  smaller  arteries/'  Involvement  of  the  chief  vessels  that 
nourish  the  walls  of  the  ventricles  and  the  ependyma,  and  stretch  from 
the  vermis  cerebelli  forward  over  the  quadrigeinina,  explains  the  con- 
stant presence  of  a  turbid  fluid  in  the  ventricles,  with  softening  of  their 
walls.  As  the  result  of  undue  intraventricular  pressure  the  cerebral 
convolutions  become  more  or  less  flattened,  with  effacement  of  the  sulci. 
The  cortex,  to  a  variable  depth,  is  generally  the  seat  of  red  softening, 
and  more  rarely  of  white  softening  alone.  The  tuberculous  infiltration 
involves  the  cranial  nerves, 

Ili^tologi/. — The  tubercles  grow  in  the  perivascular  sheaths,  which 
are  often  distended  with  lymphoid  and  epithelioid  cells,  and  there  is 
observed  not  infrequently  a  thrombosis  of   the  arteries   and   of   the 
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of  the  pia,  obliteratiDg  their  lumen.     Tbe  pia  mater  is  gradu* 
pdiickened  through  cellular  infittration,  and  in  a  small  proportion  of 
the  spinal  meninges  are  similarly  involved,  chietlj  in  the  cer- 
1  portion  of  the  cord, 
F Symptoms. — There  is  a  prodromal  pi^riod  which  lasts  one  or  ntore 
ets,  tinring  which  the  patient  (usually  a  child)  is  pale,  peevish,  has 
che  and  pbotopbobia,  and  grinds  its  teeth  during  sleep ;  the  tongue 
[eoftted,  appetite  impaired,  and  there  may  be  occasional   vomiting, 
fr  propulsive  or  regurgitative.     Constipation  is  present  and  may  be 
ked-     Among  rare  premonitory  symptoms  arc  slight  bypcresthesia 
Sthe  abdomen  and  a  diminished  urinary  secretion,     A  tendency  to 
^aeiathn  is  quite  constant.    These  prodromal  symptoms  present  varta- 
as  to  their  number  and  combinations  in  different  cases*     In  few 
iDces  only  is  the  onset  acute.     Tbe  symptoms  usually  indicate  basic 
ningitis,  and  at  first  there  is  associated  considerable  mental  exei te- 
nt; later  there  are  pressure-symptoms  (caused  by  tbe  exudate),  with 

loss  of  the  mental  faculties. 

(1)  8ta|re  of  Cerebral  Excitement, — The  invasion  is  generally  gradual, 

^ereti  quite  insidious,  its  most  characteristic  phenomena  being  severe 

"  ]^,  marked  headache^  and  chills  foUowed  htf  fever.     Certain  other 

_  tmB  now  arrest  the  attention,  such  as  extreme  irritability,  scream- 

ig,Mid  gr^at  obstinacy,  and  occasionally  drowsiness  appears  early.  When 

le  oti«et  is  sudden  the  disease  may  be  disclosed  by  convulsions,  paral- 

^ild  delirium,  or  coma.     The  established  disease  exhibits  certain 

RiucliTe  features.     The  pain  is  often  most  excruciating,  causing  the 

yd  to  ntter  short  penetrating  screams  (hydroct^phalic  cry),  and  in  rare 

Qce?  the  sharp  cries  may  be  continuous  and  lead  to  physical  exbaus- 

Tbe  headache  is  tncreaaed  by  light,  noise,  or  movement.    Vertigo 

Don;  the  pupils  are  contracted  at  this  period;  the  face  pales  and 

»he»;  tbe  pupils  alternately  dilate  and  expand;  and  tbe  expres- 

I  ifi  sometimes  sad,  though  more  often  stupid.     Generally  hyperefr- 

Itkm  or  dysesthesia  may  appear,  and  there  may  be  a  slight  mind-wan- 

FKnog  at  night,  though  active  delirium  is  rare.      Tdeheg  cSrMirales  may 

|1)«  obtained^  but  are  not  charneteristic-     Tbe  patient  is  intolerant  of 

[(ttrjfarm  of  disturbance.     All   tbe  symptoms  of  the  prodrfnriid  stage 

I  in"  uow  aggravated  ;  slight  mtjscular  twitchings  and  sleep-starts  occur; 

1  l^HMutnitiog  is  apparently  causeless,  ;ind  uuiv  be  frequently  repeated; 

I  whI  coniftipation  persists. 

ff^rr  is  present,  but  is  of  slow  development,  and  rarely  rises  higher 

|4tnl02^  or  103^  F.  (39.4*=*  C.)  in  the  evening.     The  din  is  dry  and 

B«i>h.    The  pulse  is  slow  or  moderately  accelerated,  but  soon  quickens 

to  120  or  even  18<X  and  later  it  may  he  irregular.      At  times  the  puj^i is 

WBne<(ually  contracted,  and  ptosis  is  usually  an  early  sign. 

\t)  Second  or  Transitional  Stage. — The  symptoms  of  cerebral  irrita 

tioa now  abate,  the  patient  becoming  more  quiet,  while  mental  dulness 

.  ofwu  sti|*ervene8-     The  vomiting  and   beadache  gradually  .subside^  and 

ftne  fhil*l  rarely  cries  out.     Tbe  abdomen  is  now  distinctly  scaphoid 

iftfl  the  head  occasionally  retracted.      Constipation  is  obstinate.     The 

Lf^idiaicCT  of  localized  organic  foci,  such  as  slight  twitch ings  of  tbe 

ides  of  the  face,  followed  by  strabismus,  ptosis,  or  paralyses  of  the 

or  limbs,  may  appear.     Generalized  convulsions  may  occur,  and 
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muscular  tremors  and  athetoid  movements  may  appear.     Both  pupils 
(or  one  only)  may  be  dilated  as  intracranial  pressure  develops ;  patchy.i 
flushing  of  the  face  is  common.     The  respiration  is  now  irregular  and 
sighing. 

(3)  The  Stage  of  Paralysis. — On  account  of  the  exudation  the  mental 
faculties  are  abolished,  so  that  the  patient  is  comatose,  though  convul- 
sions or  localized  spasms  of  the  muscles  in  different  parts  of  the  body 
(neck,  back,  limbs,  etc)  may  be  observed.  Optic  neuritis  develops, 
while  the  paralysis  of  the  ocular  muscles  above  noted  deepens.  The 
pupils  are  dilated,  the  eyes  are  partly  closed,  and  the  eyeballs  at  inter- 
vals slowly  and  alternately  move  in  a  lateral  direction.  Hemiplegia 
sometimes  develops,  and  more  rarely  monoplegia,  affecting  the  face  or 
one  of  the  extremities.  There  muy  be  paralysis  of  the  third  nerve,  with 
involvement  of  the  face,  hypoglossal  nerve,  and  limbs  on  the  opposite 
side  (a  combiuatiou  of  symptoms  first  observed  by  Weber),  consequent 
upon  a  lesion  localised  in  the  internal  inferior  portion  of  the  cms. 
Monoplegia  of  the  right  side  of  the  face  lias  been  observed  in  a  few 
instances,  associated  with  aphasia.  Exceptionally  aphasia  and  brachial 
monoplegia  have  been  combined.  The  temperature  in  the  early  part  of 
this  stAge  usually  rises  to  103^  F,  (39.4°  C.)  or  higher,  but  later  it  may 
drop  to  a  subnormal  level,  and  in  rare  instances  as  low  as  94°  F.  (34.4^ 
C).  Immediately  preceding  the  fatal  termination  the  temperature  may 
rise  to  106°  or  107*^  F.  (4L6°  C),  the  pulse  becoming  frequent,  small, 
and  irregular.     Anesthesia  comes  on  with  general  muscular  relaxation- 

Oceasionally  a  typhoid  9tate  (great  prostration,  dry  tongue,  diarrhea, 
etc.)  may  <leveIop,  and  Cheyne-Stokes  respiration  is  almost  invariably 
present,  preceding  the  fatal  event.     Leukocytosis  has  been  observed. 

Ophthalmo&copic  Examinathn, — The  ophthalmoscopic  appearances 
are — hyperemia  of  the  disk,  later  the  changes  belonging  to  neuritis 
(swelling  and  striation)  appear,  and  choroidal  tubercles  may  be  detected. 

Diagnosis. — This  is  based:  (1)  On  the  reaction  to  tuberculin  ;  (2) 
Examiniitirm  of  eyes,  which  present  the  characteristic  appearance  of  the 
choroid  coat  (Jacobi).  Post-basic  meningitis  gives  the  same  symptoms, 
and  lumbar  puncture  is  the  only  means  of  diagnosis,  In  tubercular 
meningitis  the  diplococcus  intracellularis  is  not  found.  Syphilitic 
meniniptis  and  meningitis  due  to  trmtma  may  bear  a  close  resemblance 
to  the  tuborculur  form,  but  the  history  should  prevent  confusion. 

Clinical  Tjrpes-— {/i)  Mild  Tjrpe,— The  marked  or  alarming  symp- 
toms (tetanic  rigidity  of  the  muscles,  convulsions,  and  paralysis)  develop 
at  a  late  period.  In  this  class  should  be  plnced  those  cases  in  which  the 
meningitis  is  but  feebly  indicated — e,  g.  when  it  is  but  a  small  factor  in 
the  condition  of  acute  general  tuberculosis. 

{h)  Malignant  or  Rapid  Form. — This  type  is  comparatively  rare,  oc- 
curring most  frequently  in  adult  life,  while  the  lesions  have  their  seat 
almost  exclusively  upon  the  convexity.  The  onset  is  marked  by  the 
most  frightful  tetanic  convulsions,  which  precipitate  a  fatal  termination 
in  a  couple  of  days. 

(c)  Clironie  Type* — Cases  pursuing  a  chronic  course  are  rarely  en- 
countered*  and  the  symptoms  usually  point  to  localized  cerebral  lesions 
(Jack'^oiiian  epilepsy,  etc.). 

Prognosis. — T^he  disease  lasts  from    two  to  four  or  fiv^  weeks. 
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iigb  chronic  cases  may  continue  for  several  months.     When  the  con- 

rilT  is  implicated,  however,  the  duration  is  only  one  or  two  weeks, 

lihoald  be  emphasized  that  frequeTitij  in  the  coorse  of  well-marked 

a  decided  remission  in  the  leading  symptoms  oct'nrs,  so  that  con- 

enee  is  suggested:  but  this  is  deceptive,  and  is  almost  invariably 

fed  by  a  renewal  of  the  unfavorable  features  of  the  affection.     A 

only  are  recorded  in  medical  literature  as  ending  in  recovery. 

Prt^yban   has  reported  a  case  with  recovery  in  wliioh  the  diagnosis 

rs*  ytr'>\  ed  by  puncture  of  the  spinal  canal  and  tbo  withdrawal  of  fluid, 

!  liments  of  which  tuberelo  bacilli  were  found.     A,  Jaeobi   has 

....  '2  cases  that  terminated  favorably,  and  Leube  bas  also  reported 

in  which  the  symptoms  were  characteristic,  and  at  the  autopsy, 

vears  later,  old  tuberculous  lesions  were  found  in  the  meninjfes. 

Ito  be  recollected,  however,  that  the  course  of  tuberculous  menin- 

»  is  probably  uninfluenced  by  human  agency, ' 

Acute  Pneumonic  Phthisis, 

[AniU  PhtkUU :  Phrid  Phthisis :   Galtoping  C&tisumption.) 

Tbis  may  be  primary  or  secondary,  the  latter  form  being  consequent 
Ifilberiipon  a  localised  tuberculous  area  in  the  lung,  tuberculous  pleurisy 
f^teor  chronic),  tuberculous  peritonitis,  or  tuberculous  disease  of  some 
rilier  organ.  Acute  phthisis  may  occur  at  any  age,  though  it  is  rela- 
tirely  more  frequent  in  childhood  and  early  ailult  life,  but  whether 
I  primwy  or  .secondary,  the  infection  of  the  lungs  is  rapid. 

Pauiology.— Two  forms  may  be  recognized :  (1)  This  reveals  the 

i  i(l|)€Mnuice3  of  an  acute  lobar  pneumoniaj  one  lobe  only  being  impli- 

I  (lied,  as  a  rule,  though  sometimes  the  whole  lun«i;  is  involved.     The 

pcDceBs  leads  to  a  destruction  of  lung- tissue,  so  that  a  section  may  show 

,  the  existence  of  cavities.     The  bitter  are  usually  small,  while  surround- 

j||tkem  may  be  seen  tubercles  in  hepatized  tissue,  and  here  an<l  there 

tMecmn  masses  of  a  yellowish-white  coh:ir  may  be  visible.     These  often 

iadicale  old  or  pre-existing  foci.      It  is  sometimes  exceedingly  difficult 

to  fetinguish  a  tuberculous  croupous  fineunionia  from  the  ordinary  form, 

tt<l  the  most  careful  inspection  may  fail  to  reveal  the  presence  of  ele* 

ttentanr  tubercles  in  the  acutely  consolidated  tissue.     In  cases  in  which 

tkiafeea^e  is  suspected,  however,  the  opposite  lung,  the  l>roncbial  glands, 

thcperitoneura,  and  other  organs  should  be  carefully  examined. 

The  lesions   presented   l>y   cases   that   liavc^    run    a   lung  course    are 

ilitw  bat  character  is  tic,  though  not  always  tlit-  same.      If  the  rase  has 

Ml  duration  of  eight  or  ten  weeks,  apical  softening  with  more  or  less 

«t«Dsive  cavitv-formation  often  occurs.     Less  freoiientlv,  a  lobe  or  an 

nwtt  [nag  ig  found  to  be  consolidated  throughout,  **  and  converted  into 

>  dry,  yellowish-white,  cheesy  substance,   in   which  condition  it  may 

waiin  till  the  end." 

(2)  PnMentinfi  th*'  Appearances  of  Broneko-pneumofua. — This  vari- 
^  IS  more  common  than  the  previous,  especially  in  children.  The 
CTidcnces  of  bronchitis  affecting  the  finer  tubes,  together  with  con- 
«>li4ition  of  the  lobules  to  which  the  tubes  lead,  are  striking.  As  in 
ftrdimrr  broncho-pneumonia,  so  here,  the  solidified  areas  appear  as 
pi7iih*red  masses  in  the  early  stage,  while  later  they  are  of  an  opaque* 


286  INFECTIOUS  DISEASES. 

white.  The  products  that  fill  the  air-cells  may  caseate  and  break 
down,  with  the  formation  of  irregular  cavities  that  vary  in  size.  When 
large  areas  are  involved  they  are  the  result  of  the  fusion  of  contiguous 
smaller  areas  of  hepatized  tissue.  The  trouble  often  begins  in  the 
upper  lobes  and  spreads  downward,  though  not  infrequently  the  lower 
lobes  are  most  extensively  involved. 

In  not  a  few  cases  the  masses  are  small,  multiple,  and  widely  dissem- 
inated throughout  the  lungs,  and  miliary  tubercles  in  the  lungs  or 
pleurae  are  associated  with  the  broncho-pneumonic  lesions  before  de- 
scribed. In  nearly  all  cases  signs  of  pleurisy  may  be  noted,  as  is 
shown  by  pleural  adhesions  or  by  deposits  of  lymph  on  the  pleura. 
The  bronchial  glands  are  also  usually  infected,  and,  particularly  in  chil- 
dren, are  the  seat  of  tuberculous  processes. 

Baumler  has  called  attention  to  a  type  of  tuberculous  inhalation 
pneumonia  consequent  upon  hemoptysis,  the  blood  and  contents  of  the 
cavities  being  drawn  into  the  finer  tubes  in  respiration.  This  form  of 
broncho-pneumonic  phthisis  sometimes  follows  pulmonary  tuberculosis 
in  the  early,  though  more  often  in  its  late,  stage.  On  microscopic  ex- 
amination tubercle  bacilli  are  found,  though  rarely  in  abundance,  in  the 
infiltrated  masses  and  in  the  walls  of  the  cavities. 

Clinical  History. — (1)  Acute  Gases. — Preceding  the  attack,  the 
patient  may  have  "  taken  cold  "  or  have  been  in  a  run-down  state ;  more 
often,  however,  he  has  been  apparently  healthy.  The  onset  is  sudden, 
marked  by  a  rigor^  pain  in  the  side^  fever^  cough^  and  systemic  prostra- 
tion^ and  there  may  be  bronchial  hemorrhage  which  may  last  one  or 
more  days.  The  total  amount  of  blood  expectorated  may  be  consider- 
able. In  the  majority  of  cases  the  expectoration  is  mucoid  at  first, 
and  then  becomes  rusty-colored,  often  containing  tubercle  bacilli, 
though  at  first  they  may  be  absent  and,  indeed,  not  appear  until  late  in 
the  disease.  Dyspnea  appears  early,  and  may  soon  become  extreme, 
and  the  fever  quickly  rises  to  104°  F.  (40°  C.)  or  over.  It  majr  be  of 
the  continued  type,  or  it  may  early  assume  the  remittent  or  hectic  type, 
and  with  the  latter  forms  of  fever,  which  usually  begin  about  the  end 
of  the  first  week,  are  associated  night-sweats  and  rapid  emaciation.  The 
prostration  of  the  vital  powers  is  now  extreme.  The  expectoration  is 
more  abundant,  muco-purulent,  and  often  greenish-yellow  in  color. 

In  the  course  of  one  or  two  days  after  the  onset  we  obtain  physical 
signs  that  vary  with  the  extent  of  the  lesions.  Usually,  as  before 
stated,  these  cases  present  the  anatomic  appearances  of  acute  lobar 
pneumonia — viz.  the  complete  consolidation  of  one  or  more  lobes,  which 
is  usually  followed  by  signs  of  softening,  provided  the  patient  survives 
the  first  week  or  ten  days.  The  physical  signs  during  the  stage  of  con- 
solidation are  precisely  the  same  as  in  lobar  pneumonia.  The  signs  of 
softening  and  of  cavity  will  be  given  in  detail  in  the  description  of 
Chronic  Phthisis. 

The  course  is  usually  rapid,  occupying  from  two  to  six  weeks  on  the 
average,  though  rarely  cases  that  reach  the  stage  of  cavity-formation 
are  protracted  to  three  or  even  four  months.  Considering  the  brevity 
of  the  attacks,  the  extreme  degree  of  emaciation  (shown  especially  by 
the  hollow  cheeks  and  temples,  pinched  nose,  and  thin  hands)  is  truly 
remarkable.     The  patient  usually  maintains  a  hopeful  state  of  mind, 
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ritbstADding  the  rapid  downward  conrse  of  the  aflection,  and  it  may 
lined  that  recovery  is  possible.  The  parts  involved  are  in  such 
i  destroyed  and  repbiced  by  fibrous  tissue,  and  it  sboiild  be  remem- 
'  that  the  apex  is  involved  in  most  cases.  It  eoimnonly  happens 
I  coiisoHdatioD  only  is  present  in  the  second  lobe  affected,  while  in 
supper  lobe  one  or  more  cavities  have  already  been  developed*  The 
%l   crepitating   friction    is   often    audible   before    consolidation   is 

aM. — The  onset,  symptoms,  and  course  during  the  first  week 

'  be  those  of  ordinary  lobar  pneumonia,  but  in  some  cases  certain 

Dptoms  may  arise  which  will  excite  suspicion  of  tlicir  tuberculous 

pr  in   the  early  stage.     Thus,   hemoptysis  rarely   occurs  in  a 

Uramonia  due  to  pneumococcus  infection,  and  the  appearance  of  the 

mnu  as  well  as  his  previous  and   family  history,  may  also  be  of  a 

ofinnatory  character.     The  points  of  discrimination   have  been  fully 

{forth  in  the  section  on  Lobar  Pneumonia  (pp.  153,  154). 

(2"^  Subacute  Cases  (rarely  acute).— The  onset  is  less  sudden  than  in 

former  type,  while  the  patient*s  antecedent  condition  may  either  be 

lor  below  the  standard.     At  the  beginning  ho  has  repeated  chills^ 

BdQ^ti  herftoptt/sitt  may  be  the  first  symptom  whicli  indicates  a  pre-ex- 

"ting  tuberculous  focus.     The  fever  rises  high,  and  is  apt  to  be  irrcgu- 

ffrom  the  start;  the  puhe  and  respirations  are  rapid,  and  tbere  is 

MM/sthparuUnt  expectoration  which  may  either  be  profuse  or  scanty* 

lOccssionally  it  is  fetid,  and  the  sputa  may  early  contain  elaMie  fibers 

10*1  tuhtrcU  bacilli^  though  more  often  these  are  noted  after  the  affec- 

YXm  haji  become  fully  established.      During  the  progress  of  the  case, 

I liw.  hemoptysis  may  arise.     Later,  drenching  7iHjht-mrmts  increase  the 

I tihatistion  and  emaciation,  which   speedily  reach   an  extreme  degree, 

Iwrf  BOOH  or  late  a  typhoid  condition  of  the  system  is  developed. 

Thi  physical  mtpis  are,  at  first,  those  of  general  bronchitis,  with  or 
witbout  mdicatioDs  of  pleurisy.  Later,  small  areas  of  consolidation, 
'  »kich  often  increase  in  size,  are  indicated  by  imjmired  percussion  reso- 
I  BWct  or  dulness  and  by  broncho-vesicular  (rarely  tubular)  breathing, 
*  »itb  subcrepitant  rales.  These  signs  may  be  unilateral,  though  more 
I  often  they  occur  bilaterally.  In  many  cases  softening  with  cavity-for- 
l>»tioa  ensues,  with  the  usual  physical  signs  of  this  condition.  * 

Qfune  and  Duration, — For  some  time  the  patient  may  remain  out 
w  Wd»  although  in  most  instauces  the  disease  constantly  progresses, 
ttts  frequently  there  are  exacerbating  periods  and  remissions.  Rarely 
tlwe  cases  recover  with  a  loss  of  more  or  less  lung-tissue,  though  the 
waditiou  may  pass  into  chronic  phthisis.  It  is  iuiportunt  to  recollect 
">*tibe  local  lesions  may  become  extensive,  as  the  result  of  fusion  of 
"fiall  moaolidated  masses,  until  an  entire  lobe  is  involved,  and  when  this 
••coirs  the  symptoms  and  course  simulate  those  of  the  acute  type.  The 
imtotifm  rangea  from  two  to  eight  weeks  or  more. 

.IHatjnotiM.^'Yh'm  variety  is  frequently  confounded  with  non-tubercu- 
I  Wacho-pneumonia,  and  the  chief  distinctions  will  be  mentioned 
ni  connection  with  the  latter  disease.  Bronehieetasis  may  be  accom- 
pinted  by  emaciation,  fetid  expectoration,  night-sweats,  and  the  signs 
'^f  civitj,  and  this  disease  has  been  mistaken  for  acute  phthisis.  Im- 
pomct  in  the  recognition  of  the  latter,  however,  are  marked  fever  and 
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emaciation.     Moreover,  the  physical  signs  are  more  fretjucntly  refer 
to  the  apices,  and  the  disease  is  more  steadily  progressive,  ruD 
shorter  course  thao  bronchiectasis. 

Acute  Bronclio-pneuinoiiic  PhthiBis  in  Children.— The  belief  that 

form  of  broncho-pnemnoiiia   that  so  frequently  follows    certain  iqI 
tiotis  diseases    (measles,   whooping-eongh,   etc.f   is  in  the  majority' 
instances  tuberculous  has  been  steadily  gaining.    Osier  recognizee  1 
groups  of  cases :    {a)  Those   in   which    the  child  suddenly   becon 
while  teething  or  during  convalescence  from  fever,  with  high  temp 
ture,  severe  cough,  and  the  signs  of  consolidation  of  one  or  both  j 
Death  may  occur  within  a  few  days.     To  the  naked  eye  the  le 
not  appear  to  be  tuberculous,     (/))  In  this  group  the  children  ehol 
ordinary  symptoms  of  broncho-pneumonia,  and  the  cnses  are  mor«  \ 
tracted,  dcaith  occurring  about  tlie  sixth  week,     (r)  The  child  feeUj 
during  convalescence  from  an  infectious  disease*  fever,  coughs  and  i 
pnea  being  present.   The  intensity  of  the  symptoms  abates  within  a  f 
night,  and  the  physical  examination  shows  the  presence  of  diffuse  hti 
chitia  with   scattered   minute  areas   of   consolidation.     Many  of 
cases  develop  into  chronic  phthisis* 

Ohbonic  Tuberculosis. 

(Chronic  Pfdmonari/  Tuberculoais ;   Ckrottic  TTlceraiitft  Fhihisit) 

This  form  Is  much  more  common  than  the  acute,  the  term  embri 
sub-varieties  to  which  attention  will  be  incidentally  directed.     \t» 
typical  clinical  form  follows  a  mixed  infection  as  a  result  of  a  septic 
ment  superadded  at  some  time  to  the  primary  tuberculous  infection. 

The  Causal  Factors  have  been  detailed  under  General  Etioloj 

Pathology.— The  pathologic  cliaracters  of  tuberculosis  in  pel 
have  been  already  presented,  but  it  will  be  necessary  to  describe  bri< 
the  special  anatomic  conditions  met  with  in  chronic  ulcerative  phthisis* 

The  post-mortem  appearances  of  the  lungs  in  chronic  pulmoni 
tuberculosis  are  remarkable  for  their  great  diversity,  not  only  in 
extent  of  tissue  involved,  but  also  as  to  the  character  of  the  morl 
processes.  Often  the  associated  lesions  form  no  unimportant  part 
the  picture.  In  nearly  all  fatal  cases  the  most  advanced  and  exteni 
lesions  are  found  near  the  apex,  and,  as  a  role,  the  entire  upper  lobe 
one  of  the  lungs  is  implicated.  In  addition,  it  is  observecl  that 
destructive  process  has  extended  to  the  lower  lobe  of  the  same  sides* 
well  as  to  the  apex  of  the  opposite  lung,  the  lower  lobe  of  the  primm 
lung  generaily  being  invaded  before  the  upper  part  of  the  otb<P 
Though  both  lungs  are  affected  in  fatal  cases,  they  represent  differed* 
stages  of  the  disease.  The  case  is  very  different  in  an  olil  and  cttr^ 
tuberculosis  of  the  lungs,  such  as  is  freipiently  met  with  in  persons  wW 
have  died  of  some  other  affection.     Here  the  lesions  may  occupy  but  * 

»  small  part  of  one  lung,  and  usually  near  the  summit. 
Kingston  Fowler  has  investigated  the  tjuestion  of  the  points  of  defl 
tion  and  paths  of  distribution  of  the  lesions  in  chronic  phthisis,  aii< 
has  found  that  the  primary  lesion  is  not,  as  a  rule,  at  the  summit  of  th^ 

I  upper  lobe,  but  that  it  occurs  from   1    to    li   inches  (3.7I:»  cm.)   beloi» 
this  point  and  near  the  postero^external  borders.     Favored  by  normt 
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respiration,  the  lesions  advance  downward,  so  that  on  physical  examina- 
tion the  first  evidences  of  disease  are  to  be  found  posteriorly  over  the 
lower  part  of  the  supraspinous  fossa,  while  anteriorly  the  early  signs 
are  met  with  immediately  below  the  middle  of  the  clavicle,  extending 
along  a  line  running  about  IJ^  inches  (3.79  cm.)  from  the  inner  end  of 
the  second  and  third  interspaces.  The  starting-point,  though  less  fre- 
qaently,  may  also  be  indicated  by  physical  signs  in  the  first  and  second 
interspaces  below  the  outer  third  of  the  clavicle,  with  subsequent  down- 
ward extension. 

From  personal  observation  of  the  post-mortem  lesions  of  this  disease, 
and  from  my  studies  at  the  bedside,  I  feel  convinced  that  the  initial 
lesion  is  frequently  located  anteriorly  and  near  the  apex,  corresponding 
on  the  chest-walls  to  the  clavicle  and  the  supraclavicular  spaces.  This 
site  has  seemed  to  me  to  obtain  more  often  on  the  right  side  than  on  the 
left.  Kingsley  has  shown  that  when  the  lower  lobe  becomes  involved 
the  consolidation  begins  about  1\  inches  (3.79  cm.)  below  its  apex  pos- 
teriorly, and  corresponding  externally  to  a  spot  opposite  the  fifth  dorsal 
spine.  From  this  point  it  spreads  downward  and  laterally  in  a  line  fol- 
lowing the  border  of  the  scapula  ^'  when  the  hand  is  placed  on  the  oppo- 
site scapula  and  the  elbow  rests  above  the  level  of  the  shoulder.''  The 
middle  lobe  on  the  right  side  is  usually  invaded  by  direct  extension 
from  the  upper.  The  seat  of  primary  infiltration  may  even  be  the 
lower  lobe,  but  this  is  an  occurrence  of  great  rarity. 

The  relative  frequency  of  involvement  of  the  two  sides  varies  accord- 
ing to  different  authorities.  A  careful  analysis  of  my  own  records,  and 
the  results  of  some  statistical  investigations  into  the  subject,  show  that 
out  of  a  total  of  1236  cases  726  occurred  on  the  left  side  and  510  on 
the  right. 

In  all  cases  the  primary  lesions  are  due  to  tuberculous  infiltration., 
which  at  first  is  confined  to  certain  lobules,  though  it  may  later  involve 
extensive  areas  of  lung-tissue  {tuberculous  broncho-pneumonia,)  In 
most  instances  the  starting-point  of  the  morbid  changes  is  in  the  smaller 
bronchi  and  also,  according  to  Payne,  the  inside  of  the  alveoli.  Soon 
the  bronchioles  and  the  corresponding  air-cells  become  blocked  with  in- 
flammatory products.  These  areas  then  undergo  caseation  and  present 
the  usual  opaque,  grayish-yellow  appearance,  a  cross-section  of  these 
yellow  nodules  showing  the  central  bronchus  usually  plugged  with  exu- 
date and  surrounded  by  caseous  matter.  Softening  and  sometimes 
complete  li(|uefaetion,  with  expectoration  or  absorption  of  the  altered 
morbid  products,  may  take  place,  and  this  disintegration  is  associated 
with  ulceration  in  the  wall  of  the  bronchus,  conseijuent  upon  secondary 
pyogenic  infection,  and  a  resulting  formation  of  small  caritien.  Ulcers 
may  form  in  the  bronchioles  before  necrotic  processes  supervene,  and 
they  are  generally  shallow,  with  sharply-defined  edges.  Recovery  may 
ensue  as  the  result  of  calcification  with  encapsulation  of  the  cheesy 
masses,  or  the  affected  area  may  undergo  fibroid  transformation — a  con- 
servative process  and  one  that  may  lead  to  actual  cure.  It  often  happens, 
however,  that  old  and  apparently  healed  tuberculous  lesions  undergo 
ulceration,  when  the  calcareous  masses  (pulmonary  calculi)  may  be  dis- 
lodged and  expectorated,  and  the  more  rapidly  the  caseous  masses  are 
formed  the  more  liable  are  they  to  softening.     Surrounding  the  healed 
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areas   the  tissue  may  be  the  seat  of  atelectasis,  though  more  of 
emphyseiiia.      Destruction  of   lung-tissue  also  results    from    inter 
inflammatiou  with  the  formation  of  new  coDnective  tissue,  the  latt 
turn  compres.sing  and  iinallY  obliterating  the  alveoli. 

Cavities  ( J^omiae).~Thei^e  result  chiefly  from  progressive  ne 
anil  ulceration-     Tbey  are  formed  mostly  by  dilatation  of  the  broa 
whose  walls  are  tubcrculoiis  and  suppurating.     But  they  may  also 
independently  of  the  bronchi.     Cavities  vary  largely  in  number,  i 
form,  and  in   other  characteristics.     Tbey  are  often  multiple,  tho 
usually  not  tar  removed  from  one  another,  and  unite  as  they  increa 
size.     In  this  way  large  cavities,  involving  tbe  whole  of  one  lobe 
even  an  entire  lung  {except  tbe  extreme  anterior  margin),  may  be  for 
and  a  variable  number  of  small  pockets  connecting  with  the  bronc 
may  thus   originate.     The  walls  of  the  cavities  are  almost  inva 
irregular. 

Vomicae  may  be  classified  as  (1)  progressive  and  (2)  non-prog 

(1)  The  progressive  are  divisible  into  (fi)  Xew  cavities  and(^)4 
cavities, 

(if)  New  caiuf it's  have  soft,  necrotic,  friable  walls  so  long  as  tbe  i 
structive  processes  are  rapidly  progressing,  and  tbe  same  state  of  thi^ 
prevails   in  tbe  cavities  of  acute  phthisis.     Tbey  may  develop  ne 
healed  focus  or  near  old  cavities  with  limiting  walls,  and  when  situ 
near  the  periphery  of  tbe  lung  they  may  rupture  into  tbe  pleura* 
ing  pneumothorax. 

[ft)  Old  vtwi'tk'ti,   as  a  rule,    have  sharply-defined    walls  that 
considerably   in   thickness.     At  first   tbey   consist  of  a   hbro-va 
tone,  which  has  an  inner  suppurating  surface ;  subsequently  tbe  lin 
of  this  zone  is  converted  into  an  exfoliating  membrane.     The  conl 
of  vomicie  are  muco-purulent  or  purulent,  and  often  consist  of  a  sbr 
and  sometimes  a  bloody  Buid.      Raruly  tbey  :ire  gangrenous.     CaintI 
also  contain  tubercle  bacilli  and  otber  micro-organisms.      Percy 
has  studied  the  ([uestion  of  tbe  relation  of  tubercle  bacilli  to  tubercnld 
pulmonary  lesions,  and  states  that  tbey  are  invariably  present  in  nei 
developed   tubercles  and  fresh   cavities,   but  frequently   absent  in 
notlules.     Trabecuke  composed  of  blood-vessels   and   remnants  of  ] 
monary  tissue  often   traverse  tbe  cavities.     In  old  cavities  excavttti 
may  be  complete,  not  a  vestige  of  normal  or  diseased  tissue  remainii 
in  them,  though  tlm  blood-vessels,  many  of  wbicli  are  beaded  by  sn 
aneurysmal   dilatations  aloi»g  tbeir  course,  are  tbe   last   to   disappo 
Their  removal  is  effect ed  by  an  obliterating  inflammation.      Rupture  ' 
these  miliary  aneurysms  or  the  erosion  of  a  large  vessel  is  an  event  1 

gives  rise  to  copiuus  hemoptysis.     Cavities  baving  dense  walls  may  J  

increase  in  size  by  eficroaching  n|)on  and  destroying  the  surrouuditt^ 
tissue,  huge  cavities  often  having  thin,  tense  walls.     But,  wherever  si^ 
ated^  they  usually  begin  toward  the  summit  of  tbe  upper  lobe.    AnotI 
common  seat  is  the  mid-dorsal  region. 

(2)  Non-progressive  Cavities. — Quiescent  cavities  are  usually  so 
though  variable  in  size,  according  to  the  stage  at  which  the  process] 
contraction   is  arrested.     Medium-sized  anu  large  vomica:*   do  not  I 
come  totally  occluded.     They  may  be  multijde,  tiiough  more  often  per- 
haps  single^  and  associated  with   them  may  be  observed  dense,  iibr 
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ialed  representing  healed  foci.  Their  interior  may  be  lined  with  a 
lootb^  cuticular  structure  resembling  mucous  membrane. 
btarstitial  Pneumonia. —  In  the  course  of  chronic  phthisis  interstitial 
SiiiiinatioQ  of  two  sorts*  will  most  |»robnbly  arise:  [a]  A  consolidation 
by  the  tubercle  bacilli  tbemaelves,  and  hence  mauifeatiiig  a  de- 
tt^itve  tendency;  (6)  A  slowlj-developed  iNterstkial pfteumonia  which 
mt  arre^tint/  the  progress  of  the  afiection.  It  develops  in  close 
rnximity  to  caseous  masses  and  around  cavities.  The  new  connective 
bBue  thus  formed  in  obedience  to  the  well-known  pathologic  law  tends 
»  contract  secondarily,  and  thus  vomicsB  are  often  partly,  though  sel- 
tcim  entirely,  obliterated.  The  shrinking  of  the  connective  tissue  may 
ilio  result  in  eompres^ion,  and  finally  in  the  destruction  of  pulmonary 
liisue.  just  as  in  a  tuberculous  inilammation.  The  process  in  this  in* 
iUUCif.  however,  is  on  the  whole  conservative  and  reparative. 

BiiieiniiiBted  Tuberculosis. — Mfliartf  Tuber ele^.—Thh  form  hag  tor 
ill  chief  characteristic  miliary  tubercles,  which  are  scattered  not  only 
ikout  thf*  tuberculous  area,  but  also  throughout  the  rest  of  the  lung, 
i&d  nsually  in  the  lower  lobe.  3Iost  of  the  tubercles  undergo  fibroid 
or  fibro-caseous  change.  These  minute,  hard  gray  or  grayish-yellow 
Mdnled  rary  in  size  from  a  mustard-seed  to  that  of  a  pea,  and  lung- 
tisnie  that  is  more  or  less  studded  with  chronic  miliary  tubercles  is  apt 
t0 look  pale,  while  the  surrounding  air-cells  are  vmphf/stmataus.  The 
^ndjlion  may  lead  to  pneumonia,  and  the  whole  aspect  then  becomes 
t«red.  Here,  as  before  described,  fusion  of  miliary  tubercles  results 
larger  masses  which  become  caseous,  and  lience  the  method  of  cavity- 
lAtion  is  identical  with  tluit  observed  in  tuberculous  broncho-pneu- 
iia.  In  the  disseminated  form  tubercles  may  also  be  found  in  many 
i«fr  organs  than  those  indicated  (pleura,  trachea,  larynx,  bronchial  and 
rr  lymphatic  glands,  peritoneum,  spleen,  kidneys,  liver,  brain,  mu- 

tejttes,  etc.). 
LMbns  of  the  Fleura. — ^This  membrane  is  hyperemic  and  coated  with 
mom  exudation   coextensively   with   the   afiection   of  the   parts  in 
flic  ulcerative  phthisis.     The  pleural   meuibraues  are  only  more  or 
lllickened  by  organized  adhesions,  but  in  the  latter  and  also  in  the 
tubercles  or  cheesy  masses  may  be  found.     Simple  and  other 
of  pleurisy  are  also  met  with — sero-fibrinous,  purulent,  and  hem- 
^gic. 
Ukma  of  the  Bronchial  Glands.— At  first  these  are  enlarged  and 
~     Qs,  containing  tubercles,  and  later  they  present  foci  which  often 
purulent    disintegration   and   sometimes   calcification.      Other 
pliatic  glands  than   these  may  be  affected  (mesenteric,  etc.), 
Lciiotts  of  the  Larynx. — The  larynx  is  fre<|uently  the  seat  of  tuber- 
iQfi  infiltration  and  ulceration,  particularly  in  certain  parts,  such  as 
'  cords,  posterior  wall,  ary-epiglottidean  fobls,  etc. 

of  the  Heart. — Tubercnloua  endocarditis  is  present  in  about 
{wreent.  of  the  cases,  and   congenital  stenosis  of  the  pulmonary  ori- 
i?i»  noted  in  not  a  few  instances  (Chevers).      The  right  heart  is  often 
ijpertrophied  or  dilated* 

(khfr  organs  may  present  lesions  in  chronic  phthisis,  and  these  will 
wsipoken  of  in  connection  with  the  clinical  history. 
■    Toberculosis  of  the  intestiual  canal  is  a  common  though  late  lesion. 


292  INFECTIOUS  DISEASES. 

Amyloid  degeneration  of  certain  organs  is  a  not  unusual  secondary 
event,  especially  of  the  kidneys,  liver,  spleen,  and  intestinal  mucosa, 
and  in  like  manner  enlargement  of  the  liver  due  to  fatty  infiltration  is 
noted  not  infreauently. 

dinical  History. — The  modes  of  invasion  are  quite  diverse,  but 
with  few  exceptions  the  onset  is  either  (1)  gradual  or  (2)  abrupt,  and,  as  a 
rule,  the  health  has  been  previously  undermined  for  a  longer  or  shorter 
period. 

(1)  Gradual  Onset. — (a)  The  disease  often  originates  in  a  manner 
similar  to  the  origin  of  ordinary  bronchitis,  and  combined  with  the  symp- 
toms of  broncho-catarrh  in  some  cases  are  those  of  pleurisy.  Tuberculous 
bronchial  affections  often  follow  certain  acute  infectious  diseases — influ- 
enza, typhoid,  measles,  whooping-cough,  etc. — and  in  this  form  are  rarely 
curable.  The  physical  signs  may  be  negative  for  some  time,  and  then 
appear  in  the  apex  region,  and  the  most  characteristic  grouping  of 
physical  signs  during  the  incipient  stage  may  be  thus  summarized: 
"  Lagging ''  or  defective  expansion,  as  noted  in  inspection  and  palpa- 
tion, a  localized  increase  in  the  tactile  fremitus,  slightly  impaired  per- 
cussion-resonance, enfeeblement  of  the  normal  vesicular  murmur,  with 
(at  a  later  period)  prolongation  and  sharpening  of  the  expiration.  The 
fact  that  the  lesions  are  commonly  detectable  in  the  suprascapular  fossa 
must  be  remembered.  At  this  period  obvious  constitutional  disturbances 
are  present  (debility,  emaciation,  fever). 

(b)  Onset  with  Pleurisy. — This  may  be  sudden,  as  in  an  acute  pleu- 
risy with  effusion,  but  often  the  latter  condition  develops  insidiously. 
Of  90  cases  of  pleurisy  with  effusion,  one-third  terminated  in  chronic 
phthisis  (Bowditch).  It  may  begin  as  a  dry  pleurisy  at  the  apex,  either 
anteriorly  or  posteriorly,  or  the  evidence  of  pleurisy  may  be  associated 
with  the  more  common,  bronchitic  onset. 

(c)  With  Gastro-intcstinal  Symptoms, — There  is  impaired  digestion, 
and  soon  the  patient  becomes  anemic,  loses  flesh,  and  is  debilitated. 
Later,  the  first  indications  of  pulmonary  tuberculosis  develop  in  the 
lungs.  It  is  most  important  to  keep  in  remembrance  that  close  scrutiny 
of  the  data  entering  into  the  early  history  of  cases  of  pulmonary  tuber- 
culosis usually  reveals  some  perversion  of  the  general  health  before 
distinctive  pulmonary  phenomena  arise. 

(d)  With  indefinite  peritoneal  symptoms,  lasting  for  months  or  years. 
{c)    With  Laryngeal  Symptoms, — This  is  a  rare  form.    It  begins  with 

hoarseness,  more  or  less  aphonia,  and  considerable  cough ;  there  is  also 
a  slight  muco-purulent  expectoration.  Laryngoscopic  examinations  may 
detect  tuberculosis  of  the  organ,  and  tubercle  bacilli  may  be  found  in 
the  sputum  before  involvement  of  the  lungs  is  discoverable. 

(2)  Cases  with  Abrupt  Onset. — (a)  The  most  important  group  under 
this  category  is  heralded  by  the  symptoms  and  signs  of  acute  pneumonia, 
more  commonly  of  the  lobular  variety.  As  compared  with  ordinary 
pneumonias,  these  present  some  peculiar  features:  the  fever  is  irregular 
and  the  expectoration  is  more  abundant,  is  blood-stained,  and  contains 
bacilli.  The  signs  are  usually  located  in  the  apical  region.  Resolution 
may  occur,  but  recovery  is  not  complete,  and  the  condition  is  likely  to 
pass  into  chronic  phthisis. 

(b)  Onset  with  Fever, — Chills  and  fever  are  apt  to  arise  in  all  instances 
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meed  stage  of  pulmonary  tubeixulosis,  and  these  symptoms 

littate  the  attack.     There  is  no  mistake  in  diagnosis  more 

bobIt  made  in  malarial  regions  than  to  ascribe  siieh  eases  to  pal- 

|(e)  With   Hemopfifitr*. — Tlys  symptom  may  he  the  first  to  invite  at- 
*  n  to  lung-trouble.     In  the  majority  of  cases  the  amount  of  blood 
\a  considerable,  and,  less  frequently,  repeated  slight  hemorrhages 
mr.     Pulmonary  symptoms  may  be  absent,  sometimes  temporarily. 
Id  rare  instances,  perhaps,  permanently  ;  but  in  a  great  proportion 
IMS  the  clinical  picture  of  incipient  pulmonary  tuberculosis  is  re- 
pursuing  its  accustomed  courae  immediately  after  the  occurrence 
tie  hemorrhage.     The  physical  signs  may  be  latent  for  a  time,  and, 
they  are  usually  located  in  the  subapical  area,  they  may  assume 
iiseof  a  pleurisy  in  the  scapular  or  infrascapular  region.   A    slight 
ulous  lesion  is  most  probably  present  in  these  cases  preceding  the 
!orrence  of  the  hemorrhage. 
The  S3n]lptoms  are  (1)  hcai  and  (2)  geneniL 

(1)  LocaL^ — {a)  Pain. — This  is  absent  in  many  cases  of  chronic 
\^m%  and  in  others  it  may  be  moderately  severe*  It  is  seated  usually 
'♦'.  laterally  or  anteriorly,  and  nut  rarely  there  is  pain  of  a 
vg  character  in  the  interscapular  region  in  the  early  stages  of 
i0ectioD.  This  symptom  is  of  diagnostic  worth  only  after  other 
fcnus  of  pain  (rheumatic,  neuralgic)  have  been  excluded.  The  most 
ONUiioii  caude  of  pain  is  pleuritis,  with  or  without  pleuritic  adhe- 
lioas:  it  is  increased  on  deep  breathing  and  coiigbing.  Intercostal 
simalgia  and  pleurodynic  stitches  may  also  develop  in  the  course  of 
tlufi  disease. 

(i)  The  Cough. — This  may  be  looked  upon  as  an  essential  feature, 
tlwtgh  in  a  few  iDStances  it  may  be  slight  or  even  wanting  throughout. 
b  Severity  bears  no  constant  relation  to  the  extent  of  the  pulmonary 
bwM,  but  rather  to  the  degree  of  sensitiveness  of  the  patient.  It  is 
dry  Mid  hacking  at  the  beginning,  and,  if  the  larynx  be  involved,  the 
•ogh  is  marked  and  takes  on  a  hoarse  (juulity.  It  is  most  pronounced 
*i  ^nain  periods  of  the  day — viz.  on  lying  down  at  night  and  on 
inking  from  sleep.  Paroxysms  may  also  occur  after  meals,  and  these 
f^««ionaliT  induce  vomiting.  The  cough  is  at  times  distressing  and 
iAilitating  in  its  effects. 
{f\  Expectoration. — ^At  the  beginning  the  sputum  is  scanty  and  mu- 
rarely  hemorrhagic,  or  it  may  be  merely  streaked  with  blood ; 
it  may  become  muco-purulent,  and  the  appearance  of  small  gray 
or  grayish-yellow  flocculi  first  suggests  the  nature  of  the  affection.  With 
tkeooAeiof  the  stage  of  cavity-formation  the  sputum  becomes  more  abun* 
^liattDd  more  distinctly  purulent,  and,  after  the  formation  of  cavities  of 
wyiite,  airless,  opa'(ue.  and  nummular  (coin-shaped)  masses  are  expec* 
tor^ted.  The  latter  are  greenish -gray  or  greenish-yellow  in  color,  and 
iiak  ripidly  when  discharged  into  water.  They  are  often  mingled  with 
More  or  less  bronchial  secretion^  and  are  not  entirely  characteristic  of 
tabctttiloas  cavities,  being  sometimes  observed  in  pure  bronchitis.  They 
mt;  eren  be  absent,  and  the  expectoration  be  merely  purulent.  The  open- 
ing of  i  fresh  cavity  may  be  folio  wet!  hy  very  free  expectoration.  The 
ipunrnj  ia  Bometimes  fetid,  and  exceptionally  it  is  horribly  offensive,  vary- 
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jDg  greatly  in  amount  i«  diiferent  cases  and  at  different  stages  of  the  dis- 
ease. In  certain  cases  it  is  absent  througliout  the  greater  portion  of  their 
jurse,  and  is  especially  apt  to  be  slight  in  chiblren  and  old  people.  In 
ach  instances  it  may  be  impossible  to  collect  sufficient  sputum  to  ex- 
amine for  bacilli. 

Microscopic  examinafioH  discovers  alveolar  epithelium  (particularly 
in  the  earlier  stages),  pus-cells,  blood,  fat-globules,  elastic  fibers,  and 
tuhfrdr  bacilli^  the  detection  of  the  latter  being  the  most  important 
factor  in  the  diagnosis.  It  may  be  safely  stated  that  the  finding  of 
bacilli  in  the  sputum  is  prima  facie  evidence  of  chronic  phthisis;  on  the 
otter  hand,  however,  their  absence  in  the  early  stage  does  not  exclude 
the  disease.  It  is  often  needful  to  make  repeated  and  delicate  examina- 
tions of  the  sputa.  It  is  also  of  the  utmost  importance  to  select  for  ex- 
amination the  stnall  grayish  masses  that  are  usually  to  be  founds  since 
they  early  contain  the  bacilli.  In  tuberculosis  in  the  aged  tubercle 
bacilli  are  not  always  detectable  in  the  sputum. 

Method  of  Examining  the  Spntiim. — **  A  small  amount  of  the  purulent 
portion  of  the  sputum  is  spread  in  a  thin  and  uniform  layer  on  a  per- 
fectly clear  cover-glass  by  means  of  forceps,  needles,  or  the  Ohse,  wbich 
must  previously  be  held  a  moment  in  the  flame  of  a  Bunsen  burner  or  a 
spirit  lamp,  or  by  pressing  a  small  amount  of  sputum  between  two  cover- 
glasses,  then  sliding  them  apart.  It  is  then  dried  in  the  air,  or  more 
i(uickly  by  holding  the  cover-glass  with  forceps  some  distance  Jibove  the 
flame  of  a  burner  or  lamp.  Finally,  it  is  to  be  passed  three  or  four  times 
through  the  flame,  and  so  '  fixed '  "  (Musser), 

The  preparation  may  be  stained  with  carbol  fuchsin  (basic  fiichsin  1, 
alcohol  10,  5  per  cent,  solution  of  carbolic  acid  90),  either  by  dropping 
a  few  drops  of  the  stain  on  the  smeared  side  of  the  cover-glass  and 
holding  it  above  the  flame  until  it  steams,  or  by  floating  its  face  down- 
ward upon  a  watch-crystal  containing  the  solution.  It  must  then  be 
decolori/^ed  either  with  a  30  per  cent  solution  of  nitric  acid,  allowing 
it  to  remain  until  the  red  color  has  entirely  disappeared  (about  fifteen 
seconds),  and  then  washing  and  counter-staining  with  methy lone-blue, 
or  with  (fjibbett's  solution  ( methy lene-blue  2  gm..  sulphuric  acid  25 
c.cm.,  water  75  c.cm.),  in  which  it  must  remain  until  the  red  color  has 
been  replaced  by  a  faint  blue  (thirty  seconds  or  more).  Instead  of  car- 
bol-fuchsin,  anil  in  gentian  violet  may  be  employed  {add  a  saturated 
alcoholic  solution  of  gentian  violet  to  a  filtered  saturated  solution  of 
anilin  until  a  metallic  luster  appears  on  the  surface).  The  specimen 
may  lie  eith€T  seveial  hours  tn  a  cold  solution  or  a  few  minutes  in  one 
that  is  steaming.  Decolorize  with  the  nitric-acid  solution  and  counter- 
stain  with  rubin  or  Bismarck  brown.  It  is  often  much  simpler  to  smear 
the  sputum  directly  upon  the  slide,  and  then  examine,  when  stained, 
without  the  intervention  of  a  cover-glass.  A  much  larger  amount  of 
sputum  can  thus  be  prepared  at  a  single  operation. 

In  the  microscopic  examination  use  a^inch  (2.11  mm.)  oil-immersion 
lens  and  Abbe  condenser,  or.  at  the  least,  ^  or  ^ineh  (0.36  cm.  or  0.31 
cm.)  objective.  If  carbol-fuchsin  has  been  usetl  in  staining  for  the  ba- 
cilli, and  methvlenc-blue  as  a  contrast,  the  former  will  be  found  as  red 
rods  in  a  blue  held  (background),  while  if  gentian  violet  has  been  used, 
the  tubercle  bacilli  appear  as   dark   blue  rods,  with  all  other  bodies 
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It,  if  Bismarck  brown  is  used  for  the  contrast  stain-     Tliere  may 

ible  in  the  field  a  few  bacilli  only,  particularly  during  the  early 

the  case-      In  the  stage  of  cavity  their  number  is  usually  in- 

and  sometimes  they  are  «|uite  nnmerous.     Dorset*  describes  a 

tneihod  of  great  practical  value  for  staming  the  organism  in  tissues, 

the  purpose  of  differentia  ling  between  the  tubercle  bacilli  and 

_    a-bacillus  (the  latter  not  taking  the  stain),  as  follows  :  Cover- 

yir«parations  are  made  and  fixed  in  the   ordinary  way,  and  then 

'  in  a  cold,  saturated  80  per  cent,  alcoholic  solution  of  sudan  III 

minutes.     Any  excess  of  stain  is  then  removed  by  washing  in 

Kftra)  changes  of  70  per  cent,  alcohol  for  five  minutes.     The  bacilli 

tit  thus   stained   a   bright    red  and   the  beaded  appearance  is  quite 

lifitinct 

The  demonstration  of  elastic  fihers  is  also  an   important  aid  to  diag- 
m\*.    Fenwick's  method  is  the  following:   Boil  the  sputum  with  an 


iibr 


cfi^e  : 


Wto.  M.-^ElMtlc  liberi  rafter  StrfSmpeU). 

«i|iiil  quantity  of  a  solution  of  caustic  soda  (gr.   xv-Jj — 0.972-32.0)  ; 

'  >«n  into  a  conical  glass  und  fill  with  cold  water    The  sedi- 

riiently  examined  with  care  for  elastic  fibers. 

The  form  sind  appear iince  of  the  elastic  threads  differ  according  to 

tkfir Sjiecial  source.     If  tht^v  comt^  from  the  alveoli,   there  is  an  inter- 

Wjngof  the  fibers  which  may  preserve  the  globuhir  contour  of  the  air* 

If  they  come  from  the  blood-vessels,  they  are  single  and  elon- 

i  or  two  or  three  of  the  fibers  may  be  arranged  side  by  side.     Elas* 

[lie  tissue  derived  from  the  bronchi  has  a  similar  appearance. 

The  presence    of    elastic    fibers    furnishes    incontestahle  proof  that 

tion  of  lung-tissue  has  tsiken  place.     To  show  that  this  loss  of 

Bctnre,  however,  is  due  to  tuberculosis,  we  must  exclude  abscess  (an 

Iticcptional  event)  and  gangrene  of  the  lungs- — diseases  in  which  it  also 

\ Mtm4fpttf9i9, — This  symptom  of  phthisis  will  be  spoken  of  under 

les  t»f  the  Lungs,  but  its  importance  as  a  diagnostic  feature  of  this 

w^te  makes  special  reference  to  it  here  absokitely  necessary.     It  is 

\pmt  m   the   majority   of  cases.     <iahriIowisch '   f^iund  that  of  380 

P*lient*  213,  or  56  per  ceut*   had   liemoptysis.     The  sputum  may  be 

*My  blm^-staiued,  or  the  haemorrhage  may  he  excessive  and  prove 

I,  though   hemoptysis   is   rarely  the  direct  cause  of  deiUh   in 
Slight  hemorrhages  are  usually  produced  by  mere  hyper- 
*  Xnt  yWk  MntirnJ  Jnurunf,  Feb,  -I,  }S99, 
*  Bfrtiner  klinisehf  W^icktrtJtthri/t,  Jan.  2,  1S9P. 
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emia,  and  are  most  apt  to  occur  during  tlie  early  stages ;  while 
bleedings  are  pro<liiced  by  the  erosion  of  a  blood-vessel  or  ruptnre  < 
smail  aneurysm,  riiul  are  most  prone  to  occur  during  the  stage  of  car 
In  certain  cases  hemoptysia  is  frequent, 

A  third   or  capillary  form  of  hemorrhage  may  occur    in    phi 
with  cavity-formation,  and  in  this  variety,  which  is  of  a  ratlier  frequ 
occurrence,  the  purulent  sputum   is  uniformly  stained   with  blood. 
may  also  be  nummular,  but  presents  a  reddish-brown  or  chocolate  i 
The  exciting  came  is  seldom  obvious,  though  in  not  a  few  instances  I 
gravatioii  of  the  cough,  and  in  others  great  mental  excitement,  wo 
appear  to  excite  bleedings.     Sli^^ht  hemorrhages  often,  and  severe  < 
rarely,  afford  more  or  less  relief  to  the  pulmonary  condition.     On 
other  haTid,  severe  bleedings  usually  exert  an  unfavorable  influe 
being  followed  by  debility  and  anemia.     Moreover,  in  numerous 
hemoptysis  is  followed  by  a  more  rapid  extension  of  the  local  lesi( 
with  corresponding  aggravation  of  the  local  and  general  manifestatio 
The  fact  remains,  however,  that  the  effect  of  severe  liemoptysis  up 
the  progress  of  chronic  phthisis  is  by  no  means  always  untoward- 
case  of  my  own  there  occurred  periodically  copious  spontaneous  bio 
ings  (in  spring  and  fall)  for  three  years,  which  were  as  regularly  I 
lowed  by  marked  improvement  for  a  period  of  three  or  four  mond 
The  physical  signs  of  phtliisis  then  developed.     In  a  large  number  ( 
cases  of  pulmonary  tuberculosis  the  transition  from   warm   to  cold  I 
cold  to  warm  seasons  corre^^ponds  with  increased  cough,  hence  with  r 
creased  pressure  in  the  ]nilmonary  circulation;  and  so  bleeding  is 
favored,  particularly  in  those  having  a  hemorrhagic  tendency. 

(c)  Pi/spnea  h  present,  but  is  not  a  marked  feature,  as  a  rule,  desp 
advanced  pulmonury  lesions.      Perhaps  the  chief  reasons  for  a  lessen 
demand  for  oxygen  on  the  part  of  the  system  are — first,  the  slow 
gradual   manner   in   which    the   lesions   develop  ;  and  second,  the  | 
nounced  bodily  wasting.       The  resptrations,  however,  are  moderati 
increased  in  rate,  averaging  from  20  to  30  per  minute,  and  this  cun»;>« 
sates  admirably  for  the  diminished  breath ing*space.      The  dyspnea  i 
be  greatly  intensified,  however,  as  the  result  of  intercurrent  pneumoil 
pleurisy,  active  exertion,  or  great  mental  excitement,  and  toward 
close  of  fatal  cases  the  most  intense  dyspnea  may  be  manifested. 

Physical  Signs  in  the  Stage  of  Conaoiidation. — hi  sped  ion  gives  mo^ 
important  results.  The  paralytic  or  phthisiciil  thorax  is  generally  prP" 
sented  to  view.  It  is  flat,  jiarticularly  the  nf>per  half;  the  intercoMi^ 
spaces  are  wide;  tlie  ribs  slojie  at  a  sharp  angle  from  the  stern nni.  mak- 
ing the  epigastric  angle  acute  and  producing  elongation  of  the  chert* 
The  same  sharp  inclination  downward  from  the  vertebral  eolumnd 
observed  laterally  and  posteriorly.  The  angle  of  Louis  is  prominm 
and  the  depressions  (supra-  and  infraclavicular,  intercostal)  are  deep 
ened,  the  costal  cartilages  being  often  prominent  and  the  sternum,  par 
ticularly  in  tlie  lower  part,  sometimes  much  depressetl  or  even  concavi 
(funnel-breast).  The  scafiuhe  stand  out  prominently  and  may  be  ,di« 
tinctly  winged.  A  second  type  of  paralytic  thorax  is  narrow  and  long 
Pulmonary  tuberculosis  may,  however,  arise  in  chests  of  apparent!; 
normal  build.  The  paralytic  thorax  is  often  a  resultant  of  ilevelopc! 
phthisis.    In  subjects  of  obesity  the  phthisical  thorax  may  be  concealed 
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Again,  the  deformity  due  to  occupation,  as  leaning  over  a  desk,  may  ape 
the  paralytic  chest,  and,  finally,  it  may  be  the  result  of  extreme  emacia- 
tion. With  the  development  of  phthisis  at  the  apex  the  depressions  of 
the  side  affected  are  relatively  deeper,  while  the  clavicle  often  stands 
out  more  prominently. 

Defective  expansion  is  observed  early,  and  usually  at  the  apex  of  the 
side  first  affected ;  subsequently  this  may  be  more  general,  and  finally 
bilateral.  To  note  the  motions  of  respiration  with  precision  the  exam- 
iner should  occupy  a  position  exactly  in  front  of  the  median  line  of  the 
patient's  body.  The  difference  in  the  movement  of  the  two  sides  often 
becomes  more  apparent  on  deep  respiration  than  on  quiet  breathing,  and 
while  at  rest  the  respirations  are  almost  normal,  but  exertion  decidedly 
increases  their  frequency. 

Palpatian. — Testing  the  expansion  by  palpation  gives  better  relative 
results  than  does  inspection.  To  determine  the  comparative  movements 
of  the  apices  the  extended  hands  should  be  so  placed  (by  allowing  them 
to  diverge  below)  that  the  tips  of  the  fingers  touch  the  lower  border  of 
the  clavicle,  and  then  the  patient  should  be  asked  to  breathe  deeply, 
though  slowly.  The  expansion  in  the  supraclavicular  spaces  is  tested 
by  standing  behind  the  patient  and  using  the  tips  of  the  fingers,  or  by 
allowing  the  two  first  fingers  of  each  hand  to  pass  parallel  with  the 
clavicles.  In  this  way  '*  lagging  '*  over  the  apex  will  be  the  first  symp- 
tom recognized,  and  may  for  some  time  be  the  only  one. 

Tactile  fremitus  is  early  increased  with  oncoming  consolidation, 
though  it  is  normally  more  marked  at  the  right  than  at  the  left  apex. 
If  there  be  thickening  of  the  pleura,  however,  it  is  diminished,  and  if 
there  be  pleural  effusion  it  may  be  absent. 

Mensuration. — The  difference  between  the  measurement  of  the  chest 
in  inspiration  and  expiration  in  any  person  of  average  health  should  be 
not  less  than  three  inches,  and  a  difference  below  two  and  a  half  inches 
points  strongly  to  tuberculosis.  The  data  thus  gained  are  more  impor- 
tant than  the  shape  of  the  thorax. 

Percussion. — Kesonance  is  deadened  more  and  more  as  consoli- 
dation progresses.  If  the  consolidated  areas  are  minute,  however,  the 
percussion-note  may  be  unchanged,  and  as  the  air-cells  surrounding  the 
latter  are  often  emphysematous  and  relaxed,  the  note  may  be  somewhat 
tympanitic.  In  many  cases  the  tympanitic  sound  and  deadness  are 
intermingled,  giving  rise  to  the  so-called  tympanitic  deadened  sound. 
Slight  dulness  is,  as  a  rule,  noted  first  below  the  clavicle,  though  in  not 
a  few  cases  it  is  first  detected  upon  and  above  the  clavicle.  Ihe  corre- 
sponding regions  of  the  two  sides  must  be  compared  during  a  held  inspi- 
ration, and  also  during  a  held  expiration.  The  degree  of  dulness  can 
!W)metiniea  be  better  estimated  by  comparing  the  apical  note  with  that 
obtained  lower  down  on  the  same  side,  allowing  for  the  normal  topo- 
f^phic  differences  of  intensity.  The  latter  method  is  especially  appli- 
cable to  cases  in  which  both  apices  are  involved.  Light  and  single  per- 
cussion blows  must  be  used.  Impaired  resonance  may  be  detected  early 
in  the  supraspinous  fossa,  and  less  frequently  in  the  interscapular  space 
if  the  subject  is  not  too  stout,  though  slight  dulness  in  the  absence  of 
other  signs  has  little  diagnostic  vahie.  As  the  lung-tissue  becomes 
airless  throughout  an  area  of  considerable  size  it  is  markedly  deadened, 
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until  dulnc88  is  heard;  finally,  with  extensive  consolidation  the  note 
may  be  wooden  and  the  feeling  of  resistance  be  much  increased. 

Auscultation, — The  vesicular  breathing  may  be  sharpened,  owing  to 
narrowing  of  the  smaller  bronchi,  but  more  often  perhaps  it  is  dimin- 
ished by  the  swelling  and  secretion.  The  corresponding  regions  on  the 
two  sides  must  be  compared — first  during  quiet,  and  then  deep  breath- 
ing, and  it  should  be  remembered  that  prolonged  expiration  is  an  early 
and  important  diagnostic  sign,  at  first  being  somewhat  sharpened,  and 
later  distinctly  bronchial.  Tuberculous  bronchitis  may  cause  interrupted 
or  jerking  inspiration  at  the  apex.  If  heard  elsewhere,  it  has  small 
value.  With  lobular  consolidation  at  different  points  in  the  region 
affected,  the  conditions  favor  the  transmission*  of  the  bronchial  sounds, 
but  these  are  toned  down  by  the  remaining  intact  air-cells;  hence  there 
is  "transition"  or  broncho-vesicular  breathing.  With  complete  con- 
solidation pure  bronchial  breathing  is  audible,  and  with  the  latter  two 
forms  of  breathing  crepitant  or  subcrepitant  r&les  are  heard.  A  click- 
ing r&le,  although  not  commonly  present,  is  an  almost  conclusive  indica- 


Fu..  Jfv— 1.  Small  cavity  near  (teriphep*.  with  thick  relaxed  walls,  containinfr  tecrccion 
ci4uniuiiii*atiuj;  with  a  bmnchus  wUie  subjoined  table*.    2.  Large  parietal  caritj,  with  thin, 
uuiKtth  wall8.  communicating  with  a  bronchus  yridt  table). 


tiou  when  observed.  Sometimes  the  first  r&les  which  accompany  the 
long  expiration  have  a  low  whistling  sound:  with  liquefmction  they 
become  more  moist,  are  louder  (somewhat  ringing),  and  often  babbling, 
and  may  be  heard  on  inspiration  and  expiration.  If  scanty,  they  may 
bt*  audible  on  inspiration  only  ;  they  are  increased  by  coughing.  If  the 
moist  crepitant  and  subcrepitant  rales,  often  due  to  concurrent  bronchitis, 
be  very  numerous,  the  breath-sounds  will  be  obscured,  but  after  free 
expiH'toratiou  :is  the  result  of  coughing  the  «(uality  of  the  bremth-soond 
is  appreolMble. 

PleHriti'  frwti^n-^ouH'h  may  he  heard,  due  to  accompanying  plenrt* 
tis  sicca,  and  those  may  he  audible  before  the  bronchial  rale$  reveml  the 
disease.  Friotion-Sinuids  and  rales  often  o«;cur  together.  PltHr^h-peri- 
cardial  /ri.'fi'  H  i<  present  when  the  *•  lapf>et  "  of  lunjr  over  the  hesrt  is 
affeettnl.  while  oliokini:  rales,  occasioned  by  the  heart's  systole*  are 
auviible  >%hcn  the  <ame  urea  is  pneumonii-.  Thf  vocal  resonance  in- 
creases with   the  pp^irress  of  the  consolidation,  an'l  when  the  latter  is 
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complete  bronchophony  (rarely  pectoriloquy)  is  present.  In  the  sub- 
clavian arteries  a  systolic  murmur  is  not  uncommonly  heard,  the  latter 
being  supposed  to  be  due  to  pressure  exerted  by  the  thickened  pleura 
upon  these  vessels. 

Physical  Siffns.  Physical  Signs. 

{a)  Percussion-deadness  on  a  strong  blow,  (a)  Amphoric     percussion-resonance, 

mere  impurment  of  resonance  on  cracked-pot  sound,  and  Wintrich's 

a  light  blow;    Wintrich's    inter-  change  of  sound, 
mptod  change  of  sound,  detectable 
when  patient  is  upright,  but  not 
when  recumbent 

(6)  On  auscultation  low-pitched  cavern-  (b)  On    auscultation,   high-pitched     am- 

ous  (hollow)  breatning;  gurgling  phoric  (musical)   respiration    and 

r&les.  metallic  r&les. 

(c)  Pectoriloouy    indistinct,    owing    to  (c)  Amphoric  (musical)   voice  and   am- 

small  sue  of  cavity  and  the  con-  pnoric  whisper. 
tained  fluid. 

Fhyiical  Signs  of  Oavity. — Inspection  shows  a  more  marked  retraction 
and  a  more  decided  lack  of  local  motion  than  during  the  previous  stage. 
The  degree  of  shrinking  is  proportional  with  the  extent  of  fibrous-tissue 
formation. 

Palpation  corroborates  inspection  as  to  lack  of  motion,  and  gives 
increased  tactile  fremitus  if  the  cavity  connects  with  an  open  bronchus 
and  if  it  contains  but  little  secretion.  Excessive  secretion  interferes 
with  conduction  of  sound. 

Percussion. — Resonance  is  generally  more  or  less  impaired  in  con- 
8e<(uence  of  the  consolidation  of  the  surrounding  lung-tissue.  The 
note  may  be  somewhat  tympanitic,  but  varies  with  the  position  of  the 
cavities,  the  amount  of  fluid  secretion  contained  by  them,  the  condition 
of  their  walls,  and  the  vibratory  capacity  both  of  the  latter  and  of  the 
individual  thorax.  Cavities  of  the  size  of  a  walnut  situated  in  the 
apices  usually  give  a  distinctly  tympanitic  note,  while  cavities  of  the 
same  dimensions,  or  even  larger,  in  the  lower  portion  of  the  lung  do 
not.  The  metallic  tone  is  especially  noticeable  over  large  cavities  with 
smooth  walls.  The  tympanitic  sound  may  be  deadened  by  closure  of 
the  connecting  bronchus  and  by  temporary  filling  of  the  cavities  with 
secretion,  and,  again,  if  they  are  surrounded  by  thickened  lung-tissue 
or  by  a  large  thickened  pleura,  there  may  be  impaired  resonance  or 
absolute  dulness  even.  Certain  special  conditions  change  the  tympan- 
itic sound  over  a  cavity.  Thus  the  note  will  be  louder  and  exalted  in 
pitch  when  the  mouth  is  opened  wide,  and  lowered  when  the  mouth  is 
closed  (Wintrich's  sign),  there  being  dulness  when  the  mouth  is  closed 
and  tympanitic  resonance  when  the  mouth  is  open.  If  the  cavity  com- 
municates freely  with  the  bronchus,  a  tympanitic  note  may  change  in 
pitch  with  change  in  posture  (Gerhardt's  change  of  sound).  If  the 
patient  changes  from  the  dorsal  to  the  upright  position,  resonance  may 
give  way  to  more  or  less  flatness  over  the  lower  portion  of  the  cavity, 
since  the  fluid  contents  of  the  latter  are  thus  brought  into  contact  with 
the  chest-wall ;  this,  although  an  almost  certain  sign  of  a  cavity  when 
present,  is  exceedingly  rare.  The  so-called  cracked-pot  sound  is  often 
elicited  over  large  parietal  cavities  with  thin  walls,  and  may  be  quite 
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intense ;  but,  since  it  also  occurs  in  many  other  pathologic  conditions, 
its  diagnostic  significance  in  this  disease  is  subordinate.  There  may 
even  be  normal  resonance  if  the  cavity  is  covered  by  a  layer  of  unaffected 
air-cells  of  considerable  thickness. 

Auscultation  over  small  vomicae  with  lax  walls  reveals  cavernous 
(low-pitched)  breathing,  while  over  large  cavities  with  tense  walls  (if 
parietal  and  communicating  with  a  tracheo-bronchial  column  of  air)  it 
gives  amphoric  (higher-pitched)  respiration.  Moist  r&les  (bubbling  and 
gurgling,  according  to  the  consistency  of  the  secretion)  may  be  pres- 
ent, and  these  correspond  in  the  main  to  the  amphoric  breathing,  hence 
being  heard  most  frequently  over  large,  smooth-walled  and  periph- 
erally-located cavities.  The  gurgling  and  slushing  sounds  caused  by 
the  air  bubbling  through  the  secretion  in  a  cavity  are  always  intensified 
by  coughing. 

The  sounds  of  falling  drops  (metallic  tinkling^  may  be  heard  over 
large  vomicae  with  tense,  smooth  walls  containing  tnin  secretion.  Pec- 
toriloquy  and  amphoric  whispers  are  the  vocal  sounds  heard  over  huge 
cavities,  and  to  the  latter  should  be  given  the  greatest  diagnostic  sig- 
nificance. 

Gteneral  Symptoms. — (a)  Fever. — Whilst  the  disease  is  progressing  fever 
is  a  constant,  significant,  and,  it  may  be,  the  earliest,  symptom.  If  a 
two-hourly  record  be  kept  for  a  few  days,  from  time  to  time  an  accurate 
conception  of  the  course  and  type  of  the  fever  can  be  formed.  In  the 
first  and  middle  stages  the  highest  temperature  occurs  about  4  or  5  p.  M., 
the  lowest  about  4  or  5  A.  M.  The  fever  may  be  continuous,  remitting, 
or  intermitting,  and  in  a  general  way  these  types,  in  the  order  named, 
correspond  to  the  stages  of  tuberculization,  softening,  and  cavity -forma- 
tion. Modified  types,  due  to  the  fact  that  the  lesions  may  simulta- 
neously represent  different  stages,  are  also  observed.  Apyrexial  periods 
are  met  with  in  the  early  as  well  as  the  late  stages  of  chronic  phthisis, 
and  indicate  cessation  of  the  processes  of  tuberculization  and  caseation. 

A  continued  fever  is  most  apt  to  be  met  with  during  the  initial  period 
of  phthisis,  the  evening  temperature  sometimes  registering  but  a  degree 
higher  than  the  morning.  A  similar  curve  may  be  presented  at  any  later 
time  if  acute  pneumonia  supervene,  though  it  is  to  be  recollected  that  the 
remissions  in  such  cases  are  usually  greater  than  in  primary  lobar  pneu- 
monia. 

A  remittent  fever  is  more  common  than  the  preceding  type.  It  may 
be  present  from  the  start,  but  is  oftener  seen  in  the  middle,  and  lees  fre^ 
quently  in  the  advanced  stages  of  phthisis.  This  form  of  fever  points 
to  softening  ^see  Fig.  26). 

An  intermittent  fever  is  also  frequent,  and  is  characteristic  of  cavity- 
formation,  suppuration  being  invariably  associated  with  the  latter  process. 
The  temperature  may  be  intermittent  from  the  start,  suggesting  malaria 
to  the  unguarded ;  but  it  is  due  to  sepsis,  the  temperature  rising  during 
the  day,  beginning  usually  shortly  before  noon,  and  reaching  its  maximum 
at  from  5  to  8  P.  M.  It  now  falls  slowly  until  about  4  or  5  A.  M.,  and 
then  rapidly  reaches  the  minimum — a  subnormal  point — usually  at  from 
6  to  10  A.  M.  For  a  considerable  portion  of  every  twenty-four  hours  the 
temperature  may  he  below  the  normal  (see  Fig.  27),  sometimes  dropping 
as  low  as  l^o^  F.  (85°  C.). 
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{b)  Nlgbt-sweats  occur  in  a  large  majority  of  cases.      They  may 
appear  daring  any  part  of  the  course  of  phthisis,  though  most  apt  to 
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Fw.  26.~TempenttUTe-chart  of  a  cue  of  phthislB.    Quiescent  cavity  in  right  apex,  and  com- 
mencing  excavation  in  left  apex.    Robert  0 ,  aged  21  yean ;  dyer. 

occur  and  be  most  marked  during  the  process  of  cavity-formation ;  they 
show  themselves  in  the  early  morning  hours  simultaneously  with  the  rapid 


Fro.  27.— Temperature-chart  of  a  case  of  phthisis.    Cavity  in  left  apex,  jdving  cracked-pot  sound, 
Wintricb's  sign,  etc.    (Jeorge  C ,  aged  21  yearn ;  glass-worker. 

decline  in  the  temperature,  and  may  appear  during  sleep  at  any  [)eriod 
of  the  day.     They  may  be  light  and  limited  to  the  neck  and  upper  por- 
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tion  of  the  thorax ;  on  the  other  hand,  they  are  often  excessive,  saturat- 
ing the  bed-clothes  and  inducing  great  exhaustion.  The  drenching  sweats 
are  dependent  partly  upon  the  fever  and  partly  upon  the  existing  weak- 
ness, though  slight  exertion  may  also  engender  free  perspiration. 

{c)  Emaciation  occupies  a  prominent  place  in  the  symptomatology,  the 
muscular  and  fatty  tissues  being  involved  to  an  equal  degree  (Striimpell) ; 
the  extremities  and  soft  parts  of  the  thorax  are  most  affected.  It  must 
be  remembered  that  an  exalted  grade  of  emaciation  may  be  present  at  an 
early  period,  and  in  such  cases  it  may  be  assumed  that  the  thinness  of 
flesh  was  a  precursory  state.  In  nearly  all  cases  an  extreme  degree  of 
emaciation,  reducing  the  patient  to  a  slightly  covered  skeleton,  is  reached 
before  the  end.  The  causes  of  emaciation  are  chiefly  the  persistent  fever, 
the  loss  of  appetite,  and  the  feeble  digestive  and  assimilative  powers.  It 
is  an  almost  invariable  rule  that  during  the  afebrile  periods,  associated  as 
they  are  with  impi'oved  appetite  and  digestion,  the  patient  gains  in  flesh 
and  strength. 

{d)  The  pulse  is  increased  in  frequency,  is  of  good  volume  and  regular 
in  rhythm,  though  of  low  tension  (soft).  When  suppurative  fever  sets 
in  the  pulse  becomes  very  frequent,  small,  and  compressible,  and  the 
capillary  pulse  is  often  observed ;  rarely  venous  pulsation  may  be  noted 
in  the  backs  of  the  hands. 

(e)  Anemia  is  one  of  the  symptoms  evidencing  impaired  nutrition, 
and  seems  to  appear  in  certain  cases  before  the  more  obvious  local 
lesions.  It  is  often  associated  with  an  afternoon  rise  of  temperature, 
impaired  digestion,  and  loss  of  flesh  and  strength  (chloro-anemia) — a 
grouping  of  symptoms  that  should  arouse  strong  suspicions  of  this  dis- 
ease. The  objective  changes  pointing  to  anemia  are  pronounced  (pallor 
of  lips,  visible  mucous  membranes,  and  skin).  The  blood  presents 
nothing  characteristic.  In  the  early  stage  it  may  be  chlorotic  in  type, 
the  hemoglobin  being  decidedly  deficient ;  but  when  there  are  cavity- 
formation  and  hectic  fever,  considerable  leukocytosis,  as  many  as  50,000 
leukocytes  per  cubic  millimeter,  may  be  observed.  The  differential  count 
shows  a  great  excess  of  the  polymorphonuclear  cells.  The  condition  is 
due  to  secondary  infection  by  the  pus-forming  organisms. 

Q-eneral  debility  is  complained  of  in  all  cases,  and  is  progressive. 

Symptoms  and  Complications  presented  by  Other  Organs.— (o)  The  Heart. 
— The  pulse  and  the  blood-appearances  have  already  been  described.  With 
retraction  of  the  upper  lobe  of  the  left  lung  the  area  of  the  heart's  impulse 
is  obviously  increased,  particularly  upward,  so  that  pulsation  may  be  visi- 
ble in  the  fourth,  third,  and  even  second  interspaces,  near  the  sternum, 
while  the  normal  apex-beat  may  be  wanting.  The  physical  signs  noted 
may  be  rarely  those  also  of  displacement  of  the  heart  to  the  right,  while 
the  necropsy  may  show  the  heart  to  be  in  its  normal  position.  Func- 
tional murmurs  both  at  the  apex  and  at  the  pulmonary  orifices  are  often 
audible.  Disease  of  the  tricuspid  segments  is  not  infrequent  in  phthisis, 
and  pulmonary  stenosis  predisposes  to  the  latter  disease.  Conversely, 
the  old  view  that  there  is  a  discoverable  element  of  antagonism  between 
pulmonary  tuberculosis  and  chronic  valvulitis  is  still  widely  enter- 
tained. 

(/>)  Oastro-intestinal  Tract. — The  tongue  may  be  furred :  more  often 
it  and  the  mouth  and  throat  are  red,  showing  increased  irritability. 


CHRONIC  TUBERCULOSIS. 


303 


ir^nx  muy  be  the  seat  of  tuberculous  lesions,  which  may  inter- 
Jy  with  deglutition,  aphthoua  ult'ers  beinc^  cominou,  while  tfiruik 
ippear  in  the  later  stages.     The  appetite  is  impaired  or  lost : 
ftDQoying,  and  the  symptoms  of  chronic  gustritis  often  obtain. 
atarrh&l  ulceration  and  dilatation  umy  be  associated  conditions ;  and 
stomach  may  be  extreniely  irritable.     Vomiting  may  be  trouble- 
Be  during  the  last  stage  of  the  affection.     A  study  of  the  gastric 
etion  gives  variable  results,  there  being  an  early  hyperacidity,  while 
the  secretion  is  subacid*     Croner  has  found  normal  motility  con- 

present  in  the  early  stages. 
be  causes  of  gastric  symptoms  are  not  clear »     The  mucosa  ia  the 
of  venous   engorgement,    and    may   thus    occasion   the    catarrhal 
ingea  that  are  present   in  many  instances.     The  symptoms  may  be 
rioas  without  adecfuate  local  anatomic  changes  to  explain  them* 

The  intestinal  »t/mptom8  are  but  little  less  important  than  the  gastric* 

uring  the  early  stage  constipation  is  a  frequent  condition^  and  yet  few 

run  their  entire  course  without  manifesting  diarrhea.     The  latter 

nptom  may  occur  at  any  time,  but  is  most  prone  to  appear  at  an  ad- 

need  period,  and  may  pursue  an  intermittetit  course.     Occasionally  it 

dtemates  with  periods  of  *'  hectic  fever/'  and  late  in  the  affection  a  watery 

charge  may  develop  (cftliiquative  diarrhea).     The  intestinal  lesions  are 

flhrte  sorts  :  (a)  catarrhal^  (h)  uh'erative,  and  (e)  am^lokL    These  often 

f  in  the  order  enumerated,  but  are  not  infrequently  combined  in  va- 

mA  ways.     Hemorrhoids  and  anal  fistula  are  among  the  common  com- 

flJications. 

(f)  Genito-urinary  Organs. — There  is  frequently  an  albuminuria  that 

I  iJST  either  be  of  an  ordinary  febrile  nature  or  due  to  chronic  nephritis 

{produrtive  and  non-produtiivey    Ckrontv  nepkritis  is  usually  a  late  devel- 

ropfflent,and  is  associated  with  a  rather  marked  albuminuria,  the  presence 

[  of  tube-casts  in  the  urine,  and  dropsy.     Ami/Ioid  ehatufes  may  also  set  in 

rtowtr<l  the  close,  attended  by  their  characteristic  urinary  phenomena. 

Aiftecondary  events  tuberculous  ptfelt'tk  and  eugtith,  with  the  appearance 

rf  pus  and  rarely  blood  in  the  urine,  may  develop.     Hematuria  may  also 

ttf-xAt  from  temporary  congestion.     The  testes  may  be  implicated,  and  a 

fnime  insjjection  of  these  organs,  as  suggested  by  Osier,  should  not  be 

w^Iected. 

{d)  Oataneous  System, — Cyanosis  occurs,  but,  being  of  a  moderate 
<l^e»  It  is  often  veiled  by  a  decided  ]>alh>r.  The  i-ht^fks  often  wear  a 
"bectic  flush,"  and  the  skin,  late  in  the  affection,  is  apt  to  be  dry,  harsh, 
'  tudscaly.  Among  the  cutaneous  appearances  are  [ngmentary  stains  over 
we  chest  (chloasmata  phthisicora),  and  seated  in  the  same  regions  as  well 
«*U|>on  the  back  are  frequently  seen  brown  stains  (pityriasis  versicolor). 
mhaiT  over  the  chest  often  becomes  gray  ;  that  of  the  bead  and  beard, 
imd  harsh.  The  finijer-ends  are  often  bulbous  (chihbed),  w^ith  in- 
_^  *•!  nails,  though  this  is  not  peculiar  to  chronic  phthisis,  and  crack- 
lOg  of  the  finger-nails  ia  also  often  observed. 

kj  KenrouB  System. — The  mental  attitude  is  characteristically  hopeful 
»fiJ  buoyant,  even  in  the  advanced  stages.     Hence  the  patients  are  read- 
ilj  encouraged  by  the  unscrupulous  to  believe  that  their  condition  is 
5,  despite  the  steadily  unfavorable  progress  of  the  disease,  and, 
,  diey  msv  be  iu  an  utterly  helpless  state,  and  yet  confidently  ex- 
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pect  to  recover.  The  cerebral  symptoms  are  rarely  marked,  and  the 
mind,  as  a  rule,  is  exceptionally  clear.  Tuberculous  meningitis  and  me- 
ningo-encephalitis  may  develop  near  the  close.  I  have  met  with  cerebro- 
spinal meningitis  in  one  of  my  own  cases.  Focal  lesions,  due  to  the 
presence  of  tubercles,  may  produce  forms  of  paralysis  (aphasia,  hemi- 
plegia, etc.)  according  to  their  location.  Rarely  peripheral  neuritis 
(usually  an  extensor  paralysis  of  the  leg)  and  insanity  are  observed. 

(/)  Ohest-musdes  and  Mammary  Glands. — The  former  are  abnormally 
irritable,  and  sometimes  even  painful  on  percussion,  and  the  mammary 
gland  is  in  rare  instances  hypertrophied,  males  suffering  most ;  but,  as 
pointed  out  by  Allot,  the  affection  is  a  chronic  non-tuberculous  mammitis. 

IHaSfnosis. — The  early  recognition  of  chronic  pulmonary  tuberculo- 
sis often  tests  severely  the  diagnostic  acumen  of  the  physician.  The 
general  and  local  symptoms,  including  the  physical  signs,  may  afford 
merely  a  strong  suspicion  of  the  existence  of  phthisis,  and  in  such  in- 
stances repeated  examinations  of  the  sputum  for  the  bacilli  are  impera- 
tive, and  only  when  they  are*  found  is  the  diagnosis  set  at  rest.  Repeated 
staining  of  the  sputum  may  be  necessary  for  the  detection  of  tubercle 
bacilli.  It  is  also  desirable  to  determine  whether  they  are  constantly 
present  by  re-examinations  at  intervals.  There  are  cases  in  which  the 
physical  signs  are  obvious,  yet  the  bacilli  are  either  not  detectable  or  only 
so  after  several  examinations ;  but  a  continued  search  for  these  micro- 
organisms is  the  first  duty  of  the  physician  in  such  instances.  An 
absence  of  the  bacilli,  however,  does  not  justify  a  denial  of  the  existence 
of  phthisis,  and  is  of  little  negative  value.  The  symptoms  of  greatest 
diagnostic  value  are  cough,  expectoration,  fever,  progressive  emaciation, 
and  the  constant  presence  of  certain  physical  signs  in  the  subapical 
region  on  one  side  (flattening  of  the  front  of  the  chest,  defective  expan- 
sion, slight  deadening  of  the  percussion-note,  enfeeblement  of  the 
normal  vesicular  murmur,  and  prolonged  expiration,  with  or  without 
adventitious  sounds).  Francis  H.  Williams,  of  Boston,  has  recently  pro- 
duced skiagraphs  that  show  the  presence  of  tuberculous  deposits  and 
pleuritic  exudates,  and  these  may,  at  times,  give  the  earliest  positive 
information  in  regard  to  these  conditions.*  In  the  hands  of  an  expert 
more  reliable  knowledge  can  be  gained  in  the  initial  stage  by  the  fluoro- 
scope  than  by  practising  the  physical  signs. 

The  tuberculin-test  is  warmly  commended  by  Trudeau,  Otis,  Klebs, 
and  others.  It  is  fairly  accurate,  and  out  of  a  total  of  1470  injections 
in  dubious  cases,  71.9  per  cent,  reacted  positively.*  Its  use  should  be 
limited  to  suspicious  cases,  after  other  methods  of  diagnosis  have  failed 
us,  and  medium-sized  initial  doses  are  to  be  employed.  A  positive 
reaction  demands  an  elevation  of  temperature  to  101°  F.,  and  this  rise 
usually  occurs  within  twenty-four  hours,  but  it  may  be  delayed  until 
thirty-six  or  even  forty-eight  hours.  The  possibility  of  reaction  occur- 
ring in  cases  of  syphilis,  leprosy,  chlorosis,  hysteria,  actinomycosis^  and 
other  affections,  will  not  lead  to  error,  if  it  is  noted  that  such  reactions 

'  For  ilhi«<trative  cases  see  **  Dia^osis  and  Treatment  of  Prebacillarv  Stage  of  Pul- 
monary Tnberculo«is,"  The  Journal  of  the  Amer.  Med,  As80C.y  January  12,  1901,  by  the 
writer. 

'  *'The  Value  of  the  Tuberculin -test  in  the  Diagnoeis  of  Pulmonary  Tuberculosis," 
by  the  writer,  Sew  York  Medical  Journal,  June  21^,  1900. 
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intenee.  It  is  important  to  determioe  the  diagnosis  early,  and 
i  is  often  practicable  before  the  spotum-test  gives  a  positive  result. 
At  rise  of  the  evening  temperature  (91*, 6*^  F,  or  over)  is,  if  asso- 
Fith  any  disturbance  of  health,  an  almost  infallible  diagnostic 
Rptom.  In  the  more  advanced  stages  of  phthisis  the  diagnosis  is 
rij  difficult. 

[In  the  very  early  stage  the  local  condition  may  be  obscured  by  the 

Dptoms  of  impaired  digestion,  loss  of  flesh  and  strengtb,  fever,  and 

ottziced  anemia  (chloro- anemia,  vide  p.  3^2;   also  M<hIv8  of  0  ft  set), 

Utial  Diagnosis. — Bronchial  catarrh  is  with  great  difficulty  dis- 

from  beginning  phthisis.      If  the  temperature  is  elevated 

2  to  5  P.  M,»  and  not  at  all  or  only  slightly  above  the  normal  night 

bper&tare  in  the  evening,  the  probabilities  are  greatly  in  tavor  of 

ereolodis  (Barlow).     In  bronchial  catarrh  there  is  no  dulness,  and 

Hst  rales,  that  vary  in  intensity  from  one  day  to  another,  are  heard 

ually  on  both  sides.     From  time  to  time  rales  may  aiso  be  heard  at 

ilms^  in  bronchitis.    In  phthisis  one  apex  is  more  involved  tban  the 

r,  th^  moist  soondg  not  being  heard  e^jtially  low,  and  after  repeated 

jlis  with  snbsequent  deep  inspiration  the  rales  are  more  apt  to  remain 

in  ordinary  bronchitis.     In  phthisis,  also,  there  is  a  gradual  loss 

Ikfih  and  strengb,  and    repeated    nncroscopic    examination  of  the 

ipmum  wdl  demonstrate  the  presence  of  the  bacillus.      If  hemopttfms  be 

lie  first  symptom  observed,  then  all  otber  causes  for  the  spitting  of 

should  be  patiently  excluded,  unle.ss  the  associated  evidences  of 

nmeDcing  phthisis  are  conclusive.     Phthisis  in  the  stage  of  cavity 

iijhe  confounded  with  bronchiectam  {vide  Diseases  of  the  Lungs). 


PiBBom  Phthibis. 

Definitioxi. — Fibroid  phthisis  implies  induration  followed  by  con- 
iiwtion  of  the  affected  lung-tissue,  due  to  an  increase  in  the  connect ive- 
tiwie  elements.  There  are  cases  in  which  it  cannot  he  distinguished 
filholopcally  from  chronic  pulmonary  phthij^is,  but  from  a  clinical  point 
tf  mw  the  two  affections  present  distinctive  peculiarities.  The  majority 
tiiMtances  are  primarily  tuberculous,  though  manifesting  a  strong  tend- 
^J to  the  formation  of  fibrous  tissue— a  conservative  process;  in  other 
jMtiQcei  the  fibroid  change  may  be  primary,  followed  by  tuberculous 
Uifectioft  (vide  Pneumonokoniosis),  The  usual  form  arises  variously  as'a 
iwioel  of  other  morbid  processes,  such  as — 

(1)  Pneumonias,  lobar  (rarely)  and  catarrhal  pneumonia  (comraonly). 

(2)  Pulmonary  lesions,  such  as  a  tubercle  in  the  stage  of  consolidation 
Of  cavity. 

(8)  Chronic  tuberculous  pleurisy. 

4^)  Bronchial  catarrh  from   inhalation   of  irritants  (steel-,  coal-,  or 

l-dast).    This  condition  may  be  found  to  be  a  tuberculous  process 

ipanied  by  fibroid  change. 

hillOlogy. — The  process  in  the  beginning  is  very  often  localized  in 

M«iptsi,  and  less  frequently  in  the  middle  portion  of  the  lung  or  in  the 

»w*tt*  It  may  remain  circumscribed,  but  more  often  it  extends  down- 
j^*ri*  and  gradually  invades  the  entire  long.  It  is  unilaterah  Second- 
•ly*^'^®  induration  and  contraction  there  is  dilatation  of  the  bronchi. 
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The  lung-tissue  is  hard  and  dense,  the  alveoli  being  obliterated* 

resists  cutting  and  creaks,  and  the  section  presents  a  smooth,  dry,  j^ 
often  marbled  aspect,  though  the  fibrous  tissue  may  undergo  ca&eataJ 
Tuberculous  lesions  may  also  develop  in  the  opposite  lung* 

The  pleura  is  thickened  as  a  rule,  often  to  a  marked  degree,  and] 
layers  are  adherent;  the  unaffected  portions  of  the  lungs  frequently 
come  emphys^ematous.     The  right  ventricle  is,  as  a  rule,  hypertro| 

Symptoms. — These  may  be  briefly  stated,  since  they  do  not< 
from  those  of  cirrhosis  of  the  lung  {vide  Diseases  of  the  Lungs). 
oti8et  is  extremely  insidious  ;  a  persistent  eoui:fh  that  is  apt  to  oc 
severe  paroxysms  in  the  mornings,  and  b.  purulent  expectoration,  arei 
a  long  period  the  leading  features.     If  bronchiectasis  is  present, 
sputum  may  he  fetid.     Dyspnea  is  marked,  particularly  on  exerti^ 
Fever  is  slight  or  absent,  hence  emaciation  progresses  slowly  or 
even  be  absent. 

Tin'  phy»ieai  mgns  are  obvious,  and  are  identical  with  those  of  fib 
induration  of  the  lung  (vide  infra), 

The  course  of  this  disease  is  exceedingly  long,  ranging  from  tcaj 
twenty  or  even  thirty  years,  and,  as  I  have  before  stated,  both  h 
may  becinue  the  seat  of  tuberculous  disease.     Again,  as  in  chronic] 
monary  tuberculosis,  prolonged  suppuration  may  lead  to  amyloid  cha 
in  the  liver,  spleen,  kidneys,  and  intestines.     Dropsy^  due  to  second 
dilatation  of  the  right  ventricle,  often  closes  the  scene- 
Differential  DiagnosiSi — Chronie  bronchitis  may  be  mistaken  i 
fihroifl  phthisis-      In   the   latter   (lisease,  however,  there  are  unilatcn 
retraction  and  the  signs  of  consolidation  or  of  an  apical  cavity, 
the  sputum -test  may  settle  the  doubt. 

Complications  of  Pulmonary  Tuberculosis. — Lobar  pn 
wouia^  and  Jess  commonly  iohithrr  pneumonia,  may  develop  and  cause  i 
fatal  termination.     In  a  stuily  of  100  cases  H,  M-  King  found  the  priJ 
cipnl  complications  of  a  non-tuberculous  character  were  lobar  pneumon 
and  nephritis. 

£rympelfis  may  arise  in  the  course  of  chronic  pulmonary  tubercolMi^ 
though  the  proportion  of  cases  is  not  formidable.     Out  of  1165  cases « 
erysipelas,  15  coexisted  with  pulmonary  phthisis.*     Some  contend  that  ii 
occurrence  in  this  disease  may  be  beneficial,  hut  my  own  observations  t 
to  show  that  the  gravity  of  both  conditions  is  increased  when  occurrin 
together. 

Typhoid  fever   may   rarely  be    met   with    in    sufferers   from   chroii 

f'hthisia,  though  I  have  seen  but  a  single  instance  come  to  autop«i 
n  another   fatal  instance  the  characteristic  symptoms  of  typhoid  %^ 
present  during  life,  but  no  post-mortem  examination  was  allowed.     It 
ira porta nt,  however,  not  to  overlook  this  occasional  association  of  twosd 
common  affections. 

ChroTiii'  nephritim  and  pulmonary  tuberculosis  are  often  found  in 
£ame  subject,  and  w^ith  these  arterio-sclerosis  is  quite  commonly  eombini 

Chronic  endovtirdids,  particularly  of  the  tricuspid  segments,  may  i 
occur  in  phthisis,  and  from  time  to  time  cases  of  valvular  heart-d 
are  reported,  in  which  it  is  evident  that  passive  congestion  must  have  i 

*  *'  Points  in  I  he  Etrologv  anti  Clinical  Hislorv  of  Erjsipelaa,*^  Journal  of  the  At 
m  Mtdkal  Asmctalion,  July  2,  \mX 
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isted  for  some  time  before  the  tuberculous  condition  developed.  The  old 
doctrine  of  the  mutual  antagonism  between  disease  of  the  left  heart  and 
pulmonary  tuberculosis  finds  not  a  little  support  from  these  cases,  as  in  a 
large  proportion  a  very  considerable  tendency  to  encapsulation  of  the 
tuberculous  lesions  exists. 

Course  and  Dnration. — Both  as  to  course  and  duration  this  dis- 
ease exhibits  unusual  variations.  If  not  promptly  treated  during  the 
time  in  which  there  is  hope  of  therapeutic  and  climatic  efiiciency,  it  fre- 
quently progresses  with  more  or  less  rapidity  toward  the  grave.  On  the 
other  hand,  it  is  common  to  observe  periods  during  which  the  disease  is 
arrested  or  improved.  Generally,  the  improvement,  though  followed  by 
an  exacerbation,  endures  for  a  long  time,  and  pei-manent  cures,  even  in 
the  advanced  stage,  are  by  no  means  rare.  The  duration  of  pulmonary 
tuberculosis  varies  exceedingly,  though  from  the  collective  investigations 
of  different  authors  and  from  all  the  statistics  available  I  find  the  average 
duration  to  be  about  three  years.  The  late  Austin  Flint  long  ago 
directed  attention  to  the  innate  tendency  of  a  considerable  percentage 
of  the  cases  to  spontaneous  recovery — a  fact  that  simply  indicates  a  vic- 
tory for  nature's  silent  defensive  processes  in  the  struggle  for  supremacy. 

In  fatal  cases  death  is  by  (a)  gradual  asthenia  (most  frequently),  with 
retention  of  consciousness  until  the  end  approaches. 

(6)  Complicating  conditions  (bronchitis ;  pneumonia ;  pleurisy ;  pneu- 
modiorax  ;  amyloid  degeneration  of  the  intestines,  liver,  spleen,  kidney ; 
Bright's  disease ;  diabetes,  etc.). 

(e)  Tuberculosis  of  other  organs,  particularly  the  meninges,  intestines, 
and  genito-urinary  tract. 

(a)  Hemorrhage,  due  commonly  to  rupture  of  an  aneurysm  in  the  lung- 
cavity  ;  less  frequently  to  erosion  of  a  large  vessel.  Fatal  hemorrhage 
may,  when  the  vomica  is  of  large  size,  occur  without  hemoptysis,  as  in  a 
case  of  Roland  G.  Curtin's  at  the  Philadelphia  Hospital. 

{e)  Syncope, — Though  of  comparatively  rare  occurrence,  there  are  a 
number  of  events  that  may  lead  to  sudden,  fatal  syncope — e,  g,  hemor- 
rhagic embolism  or  thrombosis  of  the  pulmonary  artery,  pneumothorax, 
thoracentesis  for  pleural  effusion,  walking  about  in  a  moribund  state,  etc. 

(/)  Asphyxia  often  closes  the  scene  in  acute  pneumonic  phthisis,  and 
rarely  in  chronic  phthisis  complicated  with  pneumo-thorax,  or  with  a 
large  undiscovered  or  neglected  empyema,  or  with  sero-fibrinous  pleurisy. 

Tuberculosis  op  the  Alimentary  Tract. 

(1)  Lips. — Whilst  tuberculosis  of  the  lip  is  quite  rare,  the  possibility 
of  its  occurrence  must  not  be  forgotten.  In  a  case  of  my  own  it  assumed, 
as  is  usual,  the  form  of  a  small  ulcer,  and  the  diagnosis  was  made  by  an 
examination  of  the  labial  mucus.  It  followed  an  accidental  lesion  of  the 
lip  from  biting,  and  was  not  associated,  as  are  most  cases,  with  laryngeal 
or  pulmonary  tuberculosis.  In  diagnosticating  the  condition  chancre  and 
epithelioma  must  be  excluded,  the  former  by  the  history,  and  the  latter 
chiefly  by  a  microscopic  examination  for  tubercle  bacilli. 

(2)  Tongue,  Palate,  and  Tonsil. — The  work  of  Orth,  Ilanan,  Schlen- 
ker,  Kruckman,  and  others  has  shown  that  the  tonsils,  owing  to  their 
frequent  inflammation,  serve  as  the  door  of  entrance  of  the  tubercle 
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bacill].  The  fact  that  tuberculosis  of  the  tonsils  has  repeatedly  been 
found,  and  when  other  lesions  of  the  disease  were  absent,  points  to  the 
not  infre<|uent  occurrence  of  primary  tuberculosis  in  this  site.  The 
infiltrated  areas  often  present  small  grayish  spots,  but  the  appear- 
ance of  the  ulcers  is  not  characteristic,  frequently  bearing  a  strong 
resemblance  to  epithelioma  and  to  the  syphilitic  ulcer.  The  diaij' 
mmM  demands  either  inoculative  experiments  or  a  microscopic  exam- 
ination of  the  oral  mucus,  the  latter  being  oft  repeated  if  necessary. 
E.  D.  Smith  records  5  rare  cases  of  tuberculous  ulceration  of  tlie  soft 
palate  and  adjoining  tissues,  most  of  them  secondary  to  pulmonarj 
tuberculosis, 

(3)  Fluuynx  and  Esophagus.^ — Both  miliary  tubercles  and  ulcerative  I 
lesions  may  rarely  arise  on  the  posterior  wall  of  the  pharynx  by  direct 
extension  from  laryngo-pulraonary  tuberculosis  or  as  the  result  of  second- 
ary inoculation.  The  chief  symptoms  occasioned  are  the  excessive  secre- 
tion of  pharyngeal  mucus  imd  muco-pus,  and  painful  deglutition.  Tuber- 
culosis of  the  esophagus  is  extremely  rare.  Oaler,  however,  saw  a  case  in 
his  wards  in  which  the  ulcer  perforated  the  esophagus  and  caased  puru- 
lent pleurisy. 

(4)  The  Stomach, — Tuberculous  lesions  appear  only  exceptionally  in 
the  mucosa  of  the  stomach,  notwithstanding  the  fact  that  marked  gastric 
symptoms  are  of  frequent  occurrence.  It  should  not  be  forgotten  that 
nausea,  vomiting,  and  other  gastric  symptoms  may  be  directly  due  to  in- 
volvement of  the  larynx.  I  have  been  able  to  find  reports  of  4  such  cases  i 
in  addition  to  the  12  collected  by  Marfan.*  The  ulcers  may  be  single  (aa 
in  Musser*s  case)  or  multiple  (as  in  Osier's  case).  The  mfmptonu  are  not  j 
characteristic,  but  hematemesis  occurring  in  patients  suffering  fi-om  tuber- 
culosis of  other  organs  should  excite  a  strong  suspicion  of  the  existence 
of  ulcer.  Pain  coming  on  soon  after  meal-time  is  more  marked  in  tuber- 
culous ulcer  of  the  stomach  than  in  ordinary  gastric  lesions.  Perforation 
has  taken  place  in  some  cases,  with  its  usu*il  dire  consequence. 

1 5)  Intestines. — The  lesions  may  be  {a)  primary,  or  (^>)  secondarj  to 
tubercles  of  other  organs  (lungs,  peritoneum,  etc.). 

{(f)  Primary  tubercle  of  the  intestines  is  chiefly  met  with  in  children, 
for  the  reason  that  they  are  more  likely  to^^wallow  the  tubercle  bacilli  with 
their  food,  and  esipeci.'illy  in  milk.  The  intestinal  r'Mitc  of  infection  i^i 
according  to  my  own  observation,  more  common  in  adults  also  than  ia 
supposed.  Many  cases  during  life  present  the  features  of  both  intesti- 
nal and  peritoneal  tuberculosis,  and  it  is  often  impossible  to  determine 
which  of  these  was  the  primary  condition ;  and  the  same  difficulty 
arises  when  the  cases  come  to  autopsy.  I  have  never  seen  an  instance 
(post-mortem)  of  intestinal  tuberculosis  in  which  the  peritoneum  andi 
mesenteric  glands  were  not  involved  to  an  equal  degree. 

{h)  The  secondary  variety  occurs  in  more  than  one-half  of  the  cases 
of  pulmonary  tuberculosis,  the  chief  seats  of  the  lesions  being  the  lower 
part  of  the  ileum,  the  cecum,  and  the  upper  part  of  the  colon.  The  rectum 
ia  also  the  seat  of  secondary  tubercuhjsis  in  a  small  proportion  of  the  cases  J 
of  chronic  phthisis   and  it  may  be  rarely  a  primary  seat  of  the  affection. 

The  morbid  process  begins  in  the  solitary  glands  in  Peyer's  patches, 
where  at  first  grayish,  firm  tubercles  grow  and  form  little  prominences, 

» FnriM  ThmM,  1887. 
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These  caseate,  becoming  yellow  in  appearance,  and  then  soften  and  disin- 
tegrate, producing  ulcers.  Osier  thus  describes  the  characteristics  of  the 
taberculous  ulcer :  ''  (a)  It  is  irregular,  rarely  ovoid  or  in  the  long  axis, 
more  frequently  girdling  the  bowel ;  (6)  the  edges  and  base  are  infil- 
trated, often  caseous ;  {e)  the  submucosa  and  inuscularis  are  usually  in- 
volved ;  and  (d)  on  the  serosa  may  be  seen  colonies  of  young  tubercles 
or  a  well-marked  tuberculous  lymphangitis."  In  all  acute  cases  the  sur- 
face-lesions show  little  tendency  to  repair  (Senn). 

In  chronic  cases  attempts  at  healing  are  the  rule  ;  and  the  cicatrices 
are  extensive  and  often  pigmented,  and  as  they  undergo  contraction  may 
produce  incomplete  or  even  complete  stricture  of  the  bowel.  At  a  point 
correBponding  to  the  seat  of  the  ulcers  local  peritonitis  invariably  develops. 
The  serosa  is  thickened  and  adherent,  and  the  ulcer  may  penetrate  through 
this  coat  without  causing  perforative  peritonitis,  while  rarely  a  fistulous 
connection  is  established  between  the  different  parts  of  the  intestine. 

Symptoms. — In  children  the  symptoms  are  those  of  a  protracted 
catarrh  of  the  intestines,  or  they  may  be  absent.  Among  prominent 
features  are  diarrhea,  colicky  pains,  and  the  presence  in  the  stools  of 
pus,  blood,  and  particles  of  mucus  resembling  sago-grains.  In  many 
cases  there  is  constipation,  which  may  be  due  either  to  peritonitis  or 
cicatricial  stenosis.  The  general  symptoms  are  irregular  fever,  wasting, 
and  a  lack  of  development;  they  may  antedate  the  local,  and  are  especi- 
ally valuable  for  diagnosis. 

In  adults  intestinal  tuberculosis  generally  gives  rise  to  symptoms 
similar  to  the  above,  and  when  they  arise  in  the  course  of  pulmonary 
phthisis  they  are  highly  significant.  If  diarrhea  be  present,  it  stubbornly 
resists  treatment,  and  it  must  not  be  forgotten  that  this  symptom  may  also 
be  due  either  to  catarrhal  colitis  or  to  amyloid  change,  both  of  which 
processes  may  be  associated  with  chronic  phthisis.  Constipation  is 
common  and  often  marked,  and  local  tenderness  and  colicky  pains  are 
complained  of  frequently.  The  pulmonary  signs,  however,  may  be  in 
abeyance. 

If  the  abdominal  and  general  symptoms  are  such  as  to  excite  suspicion 
of  this  disease,  then  a  rigid  physical  examination  of  the  lungs. should  be 
made.  The  chief  seat  of  the  lesions  may  be  for  a  long  time  in  the  cecum, 
or  in  the  appendix,  when  the  symptoms — both  local  and  general — will  be 
those  of  appendicitis. 

The  diagnosis  of  primary  intestinal  tuberculosis  is  beset  with  special 
difficulties.  Sawyer  ^  has  in  special  instances  demonstrated  the  presence 
of  clusters  of  tubercle  bacilli  in  the  rectal  mucus,  and  in  this  way  the 
recognition  of  intestinal  tuberculosis  at  an  early  date,  or  before  diarrhea 
sets  in,  is  rendered  possible.  The  mucus  is  obtained  after  placing  the 
patient  in  a  position  as  if  to  examine  for  piles,  and  directing  him  to  bear 
down  as  though  at  stool,  by  gently  removing  a  small  quantity  from  the 
everted  membrane  with  a  sterile  loop.  It  is  then  spread  upon  a  clean 
cover -glass  and  treated  exactly  as  sputum  in  the  ordinary  examination. 
The  same  method  is  applicable  to  cases  of  secondary  intestinal  tuberculo- 
sis, but  here  the  history  and  associated  tuberculous  lesions  usually  serve 
to  remove  all  doubt. 

1  Medical  Netn,  May  23,  1896. 
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Tuberculosis  of  thb  Serous  Membranes. 

General  tuberculosis  of  the  serous  membranes  secondary  to  pulmonary 
and  intestinal  tuberculosis  is  of  common  occurrence,  and  that  a  primary 
form  of  tuberculosis  of  the  serous  membranes  also  occurs  is  undoubtea. 
Unfortunately,  accurate  means  of  discriminating  the  secondary  from  the 
primary  form  are  wanting,  since  often  in  the  secondary  variety  the  primary 
lesions  in  other  organs  are  insignificant. 

The  anatomic  alterations  resemble  those  of  ordinary  inflammation 
of  these  structures,  plus  the  presence  of  nodular  tubercles.  The  latter 
may  be  observed,  as  a  rule,  only  over  small,  scattered,  circumscribed 
areas,  though  not  infreouently  they  are  both  numerous  and  diffuse  (gen- 
eral miliary  deposit).  The  efiusion  is  in  most  instances  sero-fibrinous, 
though  sometimes  it  becomes  purulent,  and  not  uncommonly  it  is  hemor- 
rhagic. Most  instances  of  so-called  hemorrhagic  pleurisy  are  due  to 
pleural  tuberculosis. 

Clinically,  cases  are  divisible  into  (1)  acute  serous  membranous  tuber- 
culosis and  (2)  the  chronic  form.  The  acute  form  results  from  inocula- 
tion of  the  peritoneum  or  pleura,  induced  by  limited  foci  in  the  bronchial, 
tracheal,  or  mediastinal  lymph-glands,  or  in  the  Fallopian  tubes  in  women. 
The  chronic  type  is  apt  to  result  from  a  direct  extension  of  a  tuberculous 
process  from  some  organ  adjacent  to  the  pleura  or  peritoneum,  though  it 
may  attack  the  serous  membranes  primarily.  Belonging  to  this  class  of 
diseases  are  two  groups  of  cases:  those  attended  by  sero-fibrinous  or 
sero-purulent  efiusion  and  the  presence  of  caseous  masses,  and  those  in 
which  there  is  a  tuberculous  deposit  with  increased  density  and  great 
thickening  of  the  pleural  layers,  and  slight  exudation.  The  pericardium 
may  be  similarly  involved. 

{a)  Tuberculous  meningitis  has  been  described  fully  in  the  present 
section  {vide  Miliary  Tuberculosis). 

{b)  Tuberculous  Pleuritis. — This  subject  will  be  referred  to  in  the 
section  on  Diseases  of  the  Pleura.  Its  import,  however,  is  such  that 
brief  special  consideration  is  demanded,  and  from  a  clinical  view-point 
the  cases  may  be  grouped  under  two  heads — namely,  acute  and  chronic 
tuberculous  pleurisy. 

The  acute  form  often  has  a  sudden  onset,  the  initial  symptoms  being  a 
rigor  or  repeated  fits  of  chilliness,  a  stitch-like  pain  in  the  side  affected, 
shallow,  catching  breathing,  a  cough,  and  fever.  The  ushering-in  symp- 
toms sometimes  suggest  lobar  pneumonia,  and  a  fatal  termination  is  not 
uncommon,  though  apparent  recovery  or  a  transition  into  chronic  tuber- 
culous pleuritis  also  occurs. 

Chronic  tubercular  pleurisy  is  vastly  more  common  than  the  acute 
form,  and  it  is  sometimes  primary,  though  more  often  secondary  to  pul- 
monary tuberculosis.  In  all  cases  of  the  latter  disease  in  which  the  per- 
iphery of  the  lung  becomes  involved  the  visceral  layer  of  the  pleura  is 
invaded.  This  leads  to  plastic  pleurisy  with  adhesion,  and  the  membranes 
contain  disseminated  tubercles,  or  to  sero-fibrinous  tuberculous  pleurisy. 
As  above  stated,  the  eff^usion  may  be  hemorrhagic  and  may  also  become 
purulent.  When  the  tuberculous  pulmonary  focus  perforates  the  pleural 
sac,  pyopneumothorax  is  produced.  In  tuberculous  pleurisy,  as  opposed 
to  simple  pleurisy,  there  is  usually  an  absence  of  leukocytosis. 


TUBERCULOSIS  OF  THE  SEROUS  MEMBRANES.  311 

Symptoms. — The  onset  is  very  insidious  and  often  unnoticed.  There 
may  be  few  symptoms,  and  yet  a  physical  examination  reveal  a  large 
sero-fibrinous  exudate.  The  cough  and  other  symptoms  are  frequently 
due  to  a  coexisting  tuberculosis  of  the  lungs,  and  the  presence  of  sub- 
crepitant  and  dry  rfiles  is  strongly  confirmatory  of  tuberculous  pleurisy. 
By  and  by  the  evidences  of  pulmonary  tuberculosis  are  of  diagnostic 
importance,  or  the  supervention  of  acute  general  miliary  tuberculosis 
makes  clear  the  nature  of  the  case.  The  subacute  variety  with  effusion 
may  terminate,  after  absorption  of  the  exudate,  in  chronic  adhesive 
pleurisy  with  great  thickening  of  the  membrane.  The  latter  may  also 
originate  as  a  primary  proliferative  process. 

{c)  TUBERCULOSIS   OP   THE    PERICARDIUM. 

The  morbid  lesions  are  analogous  to  those  of  tuberculosis  of  the  pleura. 
The  effusion  may  be  enormous  on  the  one  hand  or  insignificant  on  the 
other,  and  it  is  often  hemorrhagic,  while  in  the  chronic  form  there  is 
marked  thickening  of  the  membrane  with  the  deposit  of  tubercles  and 
cheesy  masses.  The  affection  is  less  common  than  tuberculosis  of  the 
pleura,  yet  not  so  rare  as  was  formerly  supposed,  and  occurs  in  the  acute 
and  chronic  forms. 

Acute  tabercnlouB  pericarditia  is  rarely  a  primary  affection,  and,  as  a 
rule,  originates  secondarily  to  pulmonary,  pleural,  or  glandular  tubercu- 
losis. It  is  especially  prone  to  arise  in  tuberculosis  of  the  bronchial  and 
mediastinal  lymph-glands,  and,  as  the  latter  condition  is  frequent  in 
young  children,  so  tuberculosis  of  the  pericardium  is  relatively  frequent 
at  this  period,  though  it  may  occur  at  any  time  of  life.  Pericardial 
tuberculosis  also  results  from  direct  extension  from  a  contiguous  focus. 
The  symptoms  will  be  detailed  in  the  discussion  of  Pericarditis.  In  the 
diagnosis  of  the  affection  the  history  and  any  associated  tuberculous  pro- 
cesses detectable  must  be  taken  into  account,  and  a  point  of  some  diag- 
nostic value  rests  in  the  fact  that  tuberculous  pericarditis  does  not  show 
the  usual  inflammatory  leukocytosis. 

Ohronic  Tuberculous  Pericarditis. — This  may  be  a  part  of  the  general 
tuberculosis  of  the  serous  membranes,  or  it  may  follow  an  infection  of 
the  bronchial  and  mediastinal  glands  (most  frequently),  lungs,  pleura,  or 
peritoneum.  Undoubtedly,  cases  of  primary  origin  also  occur,  but  they 
are  exceedingly  rare,  the  neighboring  lymph-glands  being  very  generally 
involved.  This  form  is  also  dependent  upon  direct  extension  from  the 
spine,  and  sternum. 

From  personal  observation  I  am  convinced  that  the  cases  naturally 
fall  under  two  heads,  when  considered  clinically  :  those  without  effusion, 
in  which  the  pericardium  is  adherent ;  and  those  with  more  or  less 
effusion.  The  former  are  the  more  frequent,  though  often  entirely  latent, 
the  adherent  pericardium  leading  to  hypertrophy  of  the  heart,  followed 
sooner  or  later  by  dilatation.  The  signs  are  therefore  those  of  adherent 
pericardium,  with  the  occasional  difference  that  the  dulncss  may  extend 
higher  up  over  the  sternum,  in  consequence  of  the  presence  of  firm, 
cheesy  masses  at  the  base  of  the  heart  and  also  encircling  the  aorta.  The 
smaller  group  of  cases  (in  which  the  effusion  is  present)  resembles  dilata- 
tion of  the  heart  in  its  clinical  manifestations.     I  recall  one  instance  of 


312 


INFECTIOUS  DISEASES, 


this  aort  that  occurred  in  a  male  aged  about  sixty  years  at  the  Ep 
pal  Hospital,  the  aiitopj^y  revealing  extensive  pulmonary  tub  ere  ulofiit  i 
chronic  tuberculous  pericarditiSj  with  the  presence  of  eight  ouno 


hemorrhagic  effusion. 


(d)    TUBERCULOSIS    OF    THE    PERITONEUM. 

This  is  dependent  upon  infection  by  means  of  the  bacilli  cii 
with  the  blood,  or  upon  extension  of  tuberculous  inflammation  or  u\^ 
tion  from  adjacent  organs.     Mention  has  already  been  made  of  the 
that  the  intestines  are  often  invaded  by  tuberculosis,  and  that  the 
is  quickly  involved  in  such  instances.     The  condition  may  rarely  be 
mary.     This  int^olvoment  may  remain  circumscribed  and  undergo 
taneouB  cure  if  the  intestinal  lesion  cicatrizes,  as  post-mortem  findingB 
quentiy  indicate,  but  in  extensive  peritoneal  involvement  spon 
resolution  is  out  of  the  question.     These  caseis  may  be  subdivided 
acute  and  chronic.     The  iferi/  acute  cases  are  those  forming  a 
acute  general  miliary  tuberculosis,  or  due  to  perforation  into  the 
toneal  sac  from  adjacent  organs,  and  Adlebert*s  classification  is  as  foil* 
(a)  the  ascitic  form,  (h)  the  ulcerous  form,  and  (e)  the  fibroid  fc 
Though  these  groups  do  not  present  sharp  clinical  distinctions,  the 
they  run  vary  considerably,  as  do  the  results  of  treatment.    In  the 
form  the  exudate  is  purulent  or  sero- purulent,  and  is  often  encapsul 
In  the  uleerouH  the  tuberculous  new- formations,  which  may  be  qi 
large,  undergo  caseation  ami  ulceration,  the  latter  process  being  p 
sive,  so  that  it  may  perforate  the  walls  of  the  intestines.     This  and 
ascitic  variety  may  be  eonibined. 

In  the  third  or  fibroid  form  the  peritoneal  surfaces  are  adh* 
There  is  little  if  any  exudation ;   the  tubercles  may  be  numerous 
diffuse,  or  may  be  found  only  in  scattered  localized  areas,  and  are 
pigmented.     The  lesions  may  represent  the  concluding  stage  of  acui 
subacute  tuberculous  peritonitis. 

Etiology,^ Most  cases  are  produced  by  extension  i>f  tuherculoog 
flammation  from  adjacent  organs,  and  of  107  cases  analysed  by  Phillipi 
the  lungs  were  involved  in  99,  the  pleura  also  in  60,  and  the  bowel  in80» 
Children  are  frequent  victims  to  intestinal  tuberculosis,  and  the  bicBB 
often  reacli  the  peritoneum  through  the  intestines,  as  tbey  are  also  aptW 
do  in  adults  suffering  from  chronic  phthisis.  Extension  from  the  plcin 
to  the  peritoneum  is  frequent  {pleuro-peritoneal),  but  from  the  peri' 
card i urn  is  of  rare  occfirrence.  In  females  the  starting-point  is  oft«l 
the  Fallopian  tubes,  and  in  either  sex  it  may  be  the  appendix. 

PredispoBing  Factors. — Affp, — During  tlie  period  from  fifteen  to  for^ 
years  the  incidence  is  most  frerjuent,  Jihhough  it  is  not  uncommon  in  cl 
dren  under  ten  years,  nor  between  the  fortieth  and  fiftieth  years  of  lifi 
Subsequently,  it  rapidly  decreases  in  frequency.  I  agree  with  Osier  i 
stating  that  in  America  negroes  are  more  prone  than  whites. 

Sex  has  a  tolerably  potent  disposing  infiuence.  Abdominal  surgeoi 
have  taught  us  that  the  ilisease  occurs  more  frequently  in  females  tha 
males,  owing  to  the  fact  that  the  Fallopian  tubes  are  a  favorite  seat 
primary  tuberculous  infection.  The  ratio  based  upon  sex  is  as  3  to  2  i 
favor  of  females* 
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^rmptoms. — Some  oases  develop  abruptly  with  severe  symptoynSy  as 
fever,  marked  constitutional  disturbance,  rapid  small  pulse,  abdominal 
patHj  vomiting^  and  sometimes  diarrhea.  The  temperature  may  be  quite 
high  (103*^  to  104°  F.— 40°  C),  or  it  may  be  only  slightly  elevated  even 
in  the  worst  cases.  There  follow  quickly  such  symptoms  as  anemia^ 
marked  emaciation^  and  a  pronounced  typhoid  condition.  The  signs  of 
peritoneal  efftmoti  (rarely  large)  are  soon  in  evidence,  and  are  attended, 
sometimes  by  a  suppurative  type  of  temperature,  sweats,  etc.,  indicating 
the  presence  of  pua  in  the  peritoneal  sac.  A  few  cases  are  unattended 
by  ascites,  and  here  nodular  masses  are  palpable,  while  on  auscultation 
friction-sounds  may  be  audible  in  the  umbilical  region.  Tympanites  due 
to  intestinal  paresis,  is  common  in  cases  having  an  acute  onset. 

The  acute  stage  may  be  absent,  the  affection  then  being  marked  by 
slight  local  and  general  symptoms  (low  fever,  anemia,  slight  belly-pains, 
and  a  sense  of  distention).  The  skin  is  sometimes  pigmented,  and  usu- 
ally in  patches.  There  are  not  a  few  instances  in  which  the  affection  is 
latent,  and  in  one  case  of  this  sort  with  ill-defined  general  symptoms  pig- 
mentation of  the  skin  first  directed  my  attention  to  the  peritoneal  con- 
dition. 

The  phsrsical  signs  of  moderate  ascites  frequently,  and  those  of  en- 
larged mesenteric  elands  sometimes,  are  present.  These  conditions  are 
often  combined  in  children,  constituting  the  so-called  tabes  mesenterica. 
I  cannot  conceive  of  the  occurrence  of  this  association  of  symptoms  with- 
out simultaneous  involvement  of  the  peritoneum,  and  doubtless  co-involve- 
ment of  the  latter  membrane  and  intestines  usually  occurs.  The  tuber- 
colons  new  growth  in  the  peritoneum  may  also  form  a  distinct  tumor  not 
unlike  that  produced  by  glandular  enlargement,  while  the  intestinal  coils 
with  their  now  thickened  walls  are  sometimes  knotted  together  so  firmly 
as  to  simulate  a  dense  new  growth.  The  exudation  may  be  loculated 
owing  to  adhesions  between  peritoneal  layers  of  the  intestinal  coils,  etc., 
producing  a  localized  tumor  varying  in  size  and  position.  Such  saccu- 
lated exudations  most  frequently  occupy  the  pelvic  or  umbilical  regions, 
though  they  may  also  be  found  elsewhere  in  the  abdomen.  They  may  be 
multiple,  and  are  not  infrequently  too  small  to  be  recognized  by  the 
physical  signs,  being  often  discovered  during  laparotomy.  On  the  other 
Land,  they  may  occupy  a  large  portion  of  the  abdomen.  An  omental 
tumor  of  characteristic  elongated  form  (produced  by  a  shrinking  and 
curling  up  of  this  membrane)  is  demonstrable,  its  long  axis  generally 
taking  a  transverse  direction  just  above  the  umbilicus.  Gardiner  has 
observed  this  tumor  to  disappear  by  spontaneous  resolution  in  children. 

The  dryj  fibrous  variety^  which  is  not  infrequent,  is  often  latent,  and 
the  condition  may  be  general  or  localized.  It  is  decidedly  more  frequent 
in  adults  than  in  children.  The  symptoms  are  far  from  characteristic. 
Among  local  features  are  pains,  abdominal  distention  (giving  rise  to  a 
tympanitic  note  on  percussion),  tenderness  on  pressure,  and  sometimes 
a  tumor-ridge  extending  across  the  upper  abdominal  region.  Among  gen- 
eral symptoms  are  usually  anemia  and  emaciation,  with  or  without  fever. 
Indeed,  the  temperature  may  be  subnormal,  and  these  cases  may  show 
a  tendency  to  spontaneous  recovery. 

Diagnosis. — Unless  tuberculosis  of  other  organs  can  be  demon- 
strated the  diagnosis  is  often  impossible.     This  is  particularly  true  in 
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cases  in  which  there  is  no  abdominal  pain  nor  tenderness.  Fever  and  the 
presence  of  a  tumor,  especially  if  the  latter  be  elongated  and  lies  trans- 
versely in  the  umbilical  region,  are  important  aids ;  but  if  tuberculosis 
of  the  lungs,  pleura,  pericardium,  appendix,  and  the  tubes,  in  women,  can 
be  excluded,  the  rectal  mucus  and  the  urine  should  be  examined  for  tu- 
bercle bacilli.  From  the  acute  form  several  affections  must  be  discrimi- 
nated: 

{a)  Internal  Hernia. — This  comes  on  suddenly ;  the  pain  is  strictly 
localized  and  paroxysmal ;  stercoraceous  vomiting  appears  in  a  few  hours ; 
the  constipation  is  absolute,  and  tympanites  is  marked,  but  ascites  is 
absent. 

{b)  Similar  symptoms  belong  to  volvulus  and  to  the  quick  incarcera- 
tion of  loops  of  intestine  under  bands  of  adhesions;  on  comparison  they 
will  be  seen  to  differ  from  those  of  acute  tuberculous  peritonitis. 

((?)  Enteritis  is  discriminated /rom  acute  tuberculous  peritonitis  by  the 
presence  of  copious  mucous  discharges,  and  by  the  absence  of  associated 
tuberculous  lesions,  ascites,  tumors,  and  the  phenomena  of  the  typhoid 
state. 

Chronic  tuberculous  peritonitis  often  closely  simulates  cancerovu  perito- 
nitis^ owing  to  the  fact  that  the  elongated  omental  tumor  may  be  met  with 
in  both,  associated  with  ascites,  abdominal  pain,  and  slight  fever.  In 
carcinoma,  however,  there  is  an  absence  of  the  tuberculous  history  and 
lesions,  and  the  presence,  sometimes,  of  a  gradually  increasing  tumor  of 
primary  growth,  the  slowly  oncoming  intestinal  obstruction  from  pres- 
sure, and  the  cancerous  cachexia.  Moreover,  tuberculous  peritonitis 
occurs  more  commonly  in  younger  subjects,  and  is  more  apt  to  be  inter- 
rupted by  periods  of  improvement,  followed  in  turn  by  rather  alarming 
symptoms. 

Locular  exudations  must  be  distinguished  from  ovarian  tumors^  and 
here  the  history,  together  with  tuberculous  lesions  elsewhere  in  the  body, 
the  occurrence  of  febrile  attacks,  and  intestinal  disturbance  with  pain, 
are  of  great  diagnostic  significance.  Such  cases  should  be  examined  by  a 
gynecologist,  since,  however  expert  the  examiner,  when  the  saccular  exu- 
dations are  located  in  the  pelvic  region  an  exploratory  laparotomy  must 
often  decide  the  nature  of  the  condition.  Finally,  it  must  not  be  forgot- 
ten that  the  vast  majority  of  cases  of  chronic  peritonitis  are  tuberculous. 

Tuberculosis  op  the  Liver. 

The  liver  was  formerly  overlooked  in  many  instances  of  tuberculosis, 
because  the  lesions,  particularly  in  acute  tuberculosis,  are  often  micro- 
scopic. In  the  chronic  disseminated  variety,  however,  grosser  changes 
are  observed,  the  organ  being  slightly  enlarged,  pale,  and  fatty,  and  pre- 
senting an  irregular  surface  like  that  of  an  orange.  On  section,  the  par- 
enchyma cuts  with  great  resistance,  being  very  dense  (tuberculous  cir- 
rhosis). Minute  gray  and  larger  yellow  masses  are  seen,  especially  just 
under  the  capsule,  and  small  cavities,  the  result  of  a  breaking  down  of 
the  cheesy  masses  and  containing  pus  and  bile,  are  also  observed.  These 
changes  are  most  pronounced  about  the  bile-ducts. 

Etiology. — The  liver  is  implicated  in  all  instances  of  acute  miliary 


TUBERCULOSIS  OF  THE  OENITO-UBINAET  STSTEAf.         315 

tobercolofiiB.     It  is  also  involved  secondarily  in  chronic  tuberculosis  of 
the  longs,  pleura,  peritoneum,  spleen,  lymphatics,  etc. 

Symptoms. — This  is  a  common  condition,  the  organ  being  appreci- 
ably enlarged  and  its  surface  presenting  irregular,  palpable  prominences. 
The  clinical  features  of  perihepatitis  and  peritonitis  are.  often  found  in 
combination.     Ascites  may  be  present,  but  is  rare. 

TUBEBCXTLOSIS  OF  THE  GeNITO-XTBINABY  SySTBM. 

(1)  Taberoulosis  of  the  Kidneys. — This  may  be  primary  or  secondary, 
the  secondary  form  being  the  more  common,  and  it  may  be  either  unilat- 
eral or  bilateral.     Infection  occurs  through  the  blood  in  some  instances. 

Patliology. — The  process  begins  in  the  calicos  and  apices  of  the  pyr- 
amids (papillseV  thence  proceeding  to  the  pelvis  of  the  kidney,  so  that 
early  the  condition  may  be  pyonephrosis.  The  morbid  changes  then  ex- 
tend to  the  ureters,  and  sometimes  to  the  bladder  and  prostate,  and  in- 
stances are  even  met  with  in  which  the  process  seems  to  have  crept  from 
below  upward,  starting  from  the  bladder  or  prostate.  The  tubercles  pass 
through  the  usual  stages  of  caseation,  necrosis,  and  suppuration,  and  de- 
struction of  the  renal  tissue  to  a  greater  or  lesser  degree  occurs,  with  the 
formation  of  cysts  containing  cheesy  material  in  which  lime-salts  may  be 
deposited.  When  the  process  invades  the  kidneys  through  the  blood,  it 
may  be  limited  largely  to  the  cortical  layer  and  give  rise  to  nodular 
tuberculosis  with  caseous  masses,  yet  with  little  loss  of  renal  substance. 
There  are  not  a  few  cases  in  which  the  chief  lesion  is  a  tuberculous  pye- 
litis. In  the  latter  class  the  ureters  show  extensive  involvement,  such  as 
thickening  of  the  coats  with  caseation  and  ulceration  of  its  mucosa ;  the 
bladder,  deep  urethra,  and  prostate  may  also  be  involved.  While  it  is 
difficult  to  judge  of  the  relative  ages  of  the  lesions  in  different  organs,  I 
cannot  escape  the  conviction  that  in  this  group  of  cases  renal  tuberculosis 
is  an  ascending  process  and  follows  uretero-cystic  tuberculosis.  As  before 
stated,  however,  most  instances  are  descending.  Although  both  kidneys 
are  finally  involved  in  most  instances,  the  lesions  are  usually  much  more 
advanced  in  one  kidney  than  in  the  other,  and  hence  for  a  considerable 
period  the  disease  is  probably  unilateral. 

Etiology. — Of  disposing  factors  age  and  sex  deserve  especial  mention, 
most  cases  occurring  during  middle  life,  though  they  are  by  no  means  rare 
both  at  an  earlier  and  a  later  period. 

Sex. — The  disease  is  much  more  frequent  in  males  than  in  females. 
As  stated,  the  bacilli  reach  the  kidneys  with  the  blood-stream,  producing 
primary  renal  tuberculosis,  but  invasion  may  also  take  place  through  the 
lymphatics  or  through  direct  extension  from  adjacent  structures. 

Symptoms. — In  many  cases  there  are  either  no  renal  symptoms  or 
none  until  a  late  stage  is  reached,  but  the  symptoms  of  pyelitis  are  usu- 
ally present.  Pyuria  may  be  the  only  symptom  for  a  long  time,  and  this 
svmptom.  according  to  certain  authorities,  points  directly  to  cystitis. 
When  the  latter  condition  is  present,  however,  the  micturition  becomes 
frequent  and  there  is  vesical  tenesmus.  Pain  in  the  side  chiefly  affected 
is  complained  of,  and  is  sometimes  not  unlike  renal  colic  ;  hematuria  is 
not  rare ;  and  a  cystoscopic  examination  may  show  the  blood  to  be  of 
renal  origin  (Tuffier).     It  is  useful  also  in  showing  the  state  of  the  blad- 
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der-mucosa.  The  demonstration  of  tubercle  bacilli  in  the  urine,  especi- 
ally  if  arranged  in  S-shaped  groups,  is  diagnostic  (Friacli).  When  the 
bacilli  cannot  be  found,  inocnlation-experiraenU  upon  guinea-pigs  and 
rabbits  furnish  an  accunite  criterion,  though  it  must  not  be  forgotten  that 
tubercle  bacilli  may  find  their  way  into  the  urine  from  more  distant 
tuberculous  foci.  In  women  catheterization  of  the  ureters  may  deter- 
mine wLicb  kidney  is  involved.  Pob^uria  is  sometimes  present,  as  well 
as  albuminuria  ;  tbe  urine  may  also  show  tube-casts  (rarely)  and  pus- 
cells*     Macroscopic  cheesy  masses  are  occasionally  found. 

The  general  features  are  oflen  marked,  but  not  until  the  affection 
becomes  advanced,  chills,  fever  of  a  suppurative  type,  emaciation,  and 
increasing  debility  being  the  principal  symptoms.  Associated  tuber- 
culous lesions,  especially  of  the  lungs,  are  constantly  observed. 

Phymcftl  Siyns  Inspection  may  show  a  tumor-like  prominence  on 
the  side  chiefly  affected,  though  rarely  of  large  size.  Palpation  often 
detects  tenderness,  and  the  outline  of  the  organ  may  be  defined  by  care- 
ful firm  pressure  with  the  finger-tips* 

Dia^osis. — It  is  difficult  to  discriminate  calculous  pyelitis.  In  the 
latter,  however,  the  pain  is  severer,  the  tumor-mass  larger,  and  the  hemor- 
rhage more  fre<iuent  than  in  tuberculous  nepbritis.  The  discovery  of 
tubercle  bacilli  or  tbe  demonstration  of  tuberculosis  of  the  lunga  or 
other  organs  would  remove  all  doubt.     The  tuberculin  test  may  be  u^d. 

(2)  Tuberculosis  of  the  Ureter  and  Bladder,— This  is  almost  always 
secondary  to  tuberculous  disease  of  the  pelvis  of  the  kidney  above,  or  «>f 
tbe  deep  urethra,  testes,  or  prostate  below.  When  primary,  as  rarely 
happens,  the  bladder  is  in  most  instances  invaded  last.  The  symptoms 
are  those  of  chronic  cystitis,  and  in  all  cases  in  which  no  other  cause  for 
the  latter  can  be  found  the  primary  tuberculous  lesion  must  be  sought 
for  and  the  urine  carefully  examined  for  bacilli.  The  smegma  bacillus, 
sometimes  present  in  normal  urine,  can  be  distinguished  by  decolorixing 
with  absolute  alcohol,  which  will  take  place  in  about  two  minutes,  while 
with  the  tubercle  bacillus  a  very  much  longer  time  is  re<|uired.  Others 
say  this  is  not  sufficient,  and  that  only  their  methods  of  culture-growth 
or  inoculation  will  distinguish  them.  A  catheter  specimen  should  be 
obtained  if  possible  (Ogden).  With  the  development  of  ulcerative 
lesions  hemorrhage  is  apt  to  arise. 

(S)  Tal>armil08is  af  tke  Vesicals  Seminales,  Prostate,  and  Tertee. — The 
prostate  gland  and  testes  are  frequently  invaded  in  genito-urinary  tuber- 
colosis,  and  the  vcsiculie  seminales  somewhat  less  frequently.  The  mor- 
bid process  teaib  to  the  formation  of  cheesy  nodules,  which  may,  though 
comparatively  rarely^  disintegrate,  causing  excavations  or  perforation. 
Rarely,  tbe  tubercle  does  not  pas«  through  the  sta||e  of  caseation,  bal 
merely  shows  the  presence  of  numerous  emOryonic  oells. 

Btiolagy.^ — The  condition  is  usually  secondary,  but  the  existence  of 
primary  tuberculosis  in  these  organs  cannot  be  denied.  Testicular  tuber* 
culosis  may  begin  at  any  period  of  life,  and  is  of  rather  frequent  occur- 
renoe  in  infants.  When  it  occurs  in  the  latter,  it  is  part  of  a  more  gen* 
eral  tabercaloiis  infection,  and  is  in  ^  -tances  undoubtedly  congea* 

ital*     In  aome  cases  it  may  be  a  lat*  iry  affection. 

Sjmptomt, — In  the  tfsticU\  tuberculosis,  as  a  rule<,  induces  a  pain« 
less,  protracted  orchitis,  though  when  ravernous  lesions  occur  the  symp- 
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•re  BKire  acute.      In  progtutw  tuhervulosis  the  l>lad<ler  is  lugbly 
"bie,  there  is  great  distress  felt  in  the  tljsgh  and  groin,  and  niicturi- 
is  very  ptiinfal,     Catheterizatioih  partirularly  if  the  urethra  (as  ia 
mrely  the  ease)  is  the  seat  of  tuherculoiiy  ulc«  ration,  causes  most 
[tciating  suffering,   nnd   there   may  he  signs  of  stricture.       Rectal 
ttion  detects  in  the  prostate  tirni  tmdules  varying  in  size  from  a  pea 
L  kean,  together  with  enlargement  of  the  organ. 
I  INafaoflis. — The   diagnosis  of  tuberculosis  of  the    prostate  is  easily 
from  the  vesical  symptoms,  the  presence  of  tuberculosis  in  other 
QS^  the  result  of  rectal  examination,  and  the  detection  of  bacilli  in 
!  urine.     Syphilitic  involvement  of  the  testicle  is  sometimes  excluded 
I  difficulty  ;  in  the  latter  disease,  however,  the  surface  of  the  swollen 
i  fteBenls  greater  irregularities,  and  is  even  less  painful  than  in  tu- 
The  absence  of  the  history  of  syphilitic  infection  and  the 
Boe  of  tuberculosis  iu  other  organs,   particularly  in  the  uro-genital 
are  valuable  points  in  the  discrimination, 

TUBBBCtJIjOSIS  OF  THE   FaLLOPIAN    TuBES,   OvARIES,   AND 

Tulierculosia  of  the  tubes  in  women  is  a  not  infrequent  condition,  and 
17  be  primary, 

Btiology  and  Pathology • — The  tabes,  as  a  result  of  infiltration, 

\  thick,  hard,  and  bound  down  by  false  membrane.     Their  ends  are 

It  closed,   but  the  intervening  portion  is  dilated,  and   contains 

[micas,  pus,  and  cheesy  material,     A  catarrhal  salpingitis  is  generally  in 

\  laociation.      Uterine  tubereuhsth  is  rare,  and  its  origin  is  usually  attrib- 

iible  10  similar  involvement  of  the  tubes. 

The  disease  is  most  common  during  the  period  of  greatest  sexual 

ictirity,  but  young  children  may  suffer  {vide  literature  of  Hennig),  and 

in  them  the  ovaries  and  uterus  may  be  implicated  without  participa- 

^u  of  the  tubes,  as  in  cases  reported  by  Gu.sserow*     At  any  period  of 

life  the  lesions  may  be  microscopic  ;  they  usually,  however,  excite  marked 

lotti  peritonitis^  which  may  become  general,  with  the  development  of 

lertes.     The  process  may  extend  to  the  vagina. 

IHagnosiS* — The  age,  family  history,  and  signs  of  the  tuberculous 

aii-csjs  must  be  noted.     The  disease  does  not  distinguish  itself  from 

flthef  tubal  tumors  by  anything  characteristic  on  bimanual    palpation. 

^  ■         ar  with  ascites  and  also  without,  and  in  the  latter  variety  plaque- 

-ning  of  the  subperitoneal  tissue  is  an   aid   to  diagnosis.     The 

ii<r  ions  should   be  examined   for  bacilli  in  all  obscure  cases* 

AjIii  ,s  an  exploratory  incision  or  puncture  and  examination  of 

tke  oonkmts  of  the  peritoneum  or  tubes  for  bacilli. 


Tuberculosis  op  the  Mammary  Glands. 

This  is  rare ;  the  affected  glands  present  fistulie  and  ulcers,  with  indu* 

tition  of  the  organ  and  retraction  of  the  nipple.     Warden  *  reports  the 

fimhugof  ^^  authentic  cases  in  the  literature.     Nearly  90  per  cent,  of  the 

ptoati  were  females,  and  most  cases  dev^eloped  in  the  third  decennium- 

»  Medkal  Record,  October  1,  1898, 
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The  symptoms  are  sharp  and  lancinating  pains  radiating  to  the  arm,  and 
tumor,  the  latter  consisting  of  one  or  more  nodules.  Pyogenic  secondary 
infection,  leading  to  obstinate  fistulae,  is  common.  The  axillary  glands 
are  often  enlarged.  A  positive  diagnosis  rests  crucially  upon  the  finding 
of  the  bacilli  in  the  pathologic  secretions. 

Tuberculosis  of  the  Brain. 

Pathology. — Tuberculosis  of  the  brain  occurs  in  two  forms,  one  of 
which,  acute  tubercular  meningitis,  has  been  previously  described,  while 
the  other  is  a  chronic  tuberculous  infection,  usually  localized,  of  the 
meninges  and  cortex,  and  causing  meningo-encephalitis.  Very  rarely 
the  membranes  remain  intact.  The  so-called  solitary  tubercle  is  an 
irregularly  round  mass,  varying  in  size  from  a  small  pea  to  an  apple  or 
even  larger.  It  is  generally  single,  though  sometimes  there  are  two,  and 
rarely  even  three,  nodules.  The  tubercle  may  be  imbedded  in,  and  be 
contiguous  with,  the  brain-substance,  or  may  be  separated  from  the  latter 
by  cysts.  The  peripheral  zone  is  formed  largely  of  connective  tissue,  is 
lighter  in  color  (often  translucent),  and  may  contain  miliary  tubercles, 
while  the  central  portion,  which  is  cheesy  as  a  rule,  may  liquefy  and  thus 
form  a  small  cavity  containing  a  purulent-looking  material.  They  are 
seen  with  greatest  frequency  in  the  inferior  portions  of  the  brain. 

The  new  growths  may  compress  the  longitudinal  sinus,  inducing  throm- 
bosis; they  may  interfere  markedly  with  the  circulation,  causing  cerebral 
softening ;  and,  finally,  they  may  excite  acute  tuberculous  meningitis. 
Tuberculosis  of  other  organs  is  usually  found  as  an  associated  condition. 

etiology. — The  disease  occurs  with  especial  frequency  in  young 
subjects,  and,  according  to  the  statistics  of  Pribram,  in  about  three- 
fourths  of  the  cases  before  the  fifteenth  year.  The  symptom-picture  is 
identical  with  that  of  brain-tumor  {xnde  p.  1128). 

Tuberculosis  of  the  Spinal  Cord. 

The  lesions  are  those  of  solitary  tubercle  of  the  brain.  It  is  an  ex- 
tremely rare  condition,  and  almost  invariably  secondary.  (For  symptoms, 
vide  Spinal  Tumor  and  Meningitis.) 

Tuberculosis  op  the  Heart. 

In  acute  miliary  tuberculosis  gray  granulations  or  larger  yellow  tuber- 
cles may  be  found  throughout  the  tissues  of  the  heart.  More  frequently 
than  was  formerly  supposed  does  cardiac  tuberculosis  also  result  from 
chronic  tuberculosis  of  adjacent  organs.  Illustrative  cases  have  been 
reported  by  Townsend  and  Waldeyer.  Constantin  Paul  has  in  these 
cases  observed  tubercles  in  the  wall  of  the  left  auricle,  as  well  as  in  the 
infundibulum  of  the  pulmonary  artery  in  several  instances. 

Valvular  tuberculosis  is,  I  believe,  even  more  common,  though  few 
cases  have  been  reported.  Londe  and  Petit  in  one  instance  found  the 
heart  much  affected,  and  discovered  on  the  mitral  valve  several  vegeta- 
tions the  size  of  lentils,  which  showed  tubercle  bacilli.  I  have  seen  two 
cases— one  in  which  the  mitral,  and  another  in  which  the  tricuspid,  valve 


TUBERCULOSIS  OF  THE  ARTERIES  AND    VEINS. 


319 


associated  with  latent  pulmoDary  and  raediastinal  tuberculo- 
Boobtless  there  are  cases  in  which  the  valve-lesions  form  the  central 
Imost  prominent  part  in  the  picture. 

Tuberculosis  of  the  Arteribs  and  Veins, 

This  may  arise  consef|ueiitly  upon  extension  of  a  tuberculous  process 

>the  vessel,  as  in  chronic  phthisis.    It  causes  infiltration  of  the  arterial 

resulting  in  thrombosis,  or  the  vascular  tubercles  may  caseate  and 

en,  thus  leading  to  hemorrhage.     In  tuberculous  meoingitia  the  arte- 

lesions  are  conspicuous.     The  perforation  of  a  vein  by  an  old  focus 

bUowed  by  a  distribution  to  all  parts  of  the  body  of  numerous  bacilli 

1  acute  miliary  tuberculosis.     Infection  of  the  arteries  may  also  occur 

Dugh  the  blood.     Of  1778  casus  of  puhiii*narY  tuberculosis,  throra- 

i  occurred  19  times^  most  commonly  in  the  veins  of  the  lower  ex- 

oitie^j  (H-   Ruhl  and  Hierokies). 

Prognosis.  ^The  prognosis  is  best  reached  as  in  other 

DOS  diseases — namely,  by  taking  into  account  (a)  the  severity  of 

!  of  the  disease  ;  (6)  the  presence  or  absence  of  frequently  associ- 

or  complications ;  and  (e)  the  numerous  circumstances  con- 

:ted  with  individual  pntients. 

(ij)  Tlie  Severity  of  tlte  Disease  .^Though  there  are  no  accurate  cri- 

srii,  we  may  judge  of  the  severity  of  the  disease  by  its  progress,  by  the 

mil  of  proper  treatment,  and  from  certain  symptoms.     If  the  fever  be 

kigh,  the  prostration  marked,  and  the  local  lesions  rapidly  advancing,  we 

Bit  sjifely  infer  that  the  iliseaae  is  of  aggravated  type.     With  these  cer- 

^in  flrther  considerations  are  closely  connected — the  stage  of  the  affection 

lud  the  extent  of  the  local  lesions.     Thus  at  an  early  stage  the  prognosis 

Haore  hopeful  than  at  a  late  period,  and,  similarly,  when  the  lesions  are 

nctly  localized  at  one  apex   it  is  more  hopeful  than  when  they  have 

«hcil  the  stage  of  extensive  cavity-formation  or  are  bilateral.     As 

«dj  stated,  a  certain  proportion  of  the  cases  manifest  an  inherent 

ndency  to  spontaneous  arrest  or  even  cure,  and  this  may  occur  even 

'*r  the  stage  of   excavation   has   supervened*     Notwithstanding  this 

uth,  however,  it  is  well  to  make  in  all  undoubted  instances  of  the  dis- 

&  guarded  prognosis.     A  common  error  is  the  mistaking  of  a  tera- 

pwv?  for  a  permanent  arrest  of  the  tuberculous  process,  and  in  the  nat- 

^1  history  of  the  affection  the  fact  was  emphasized  that  its  course  was 

ttttemiptefi  by  periods  of  comparative  comfort  and  noticeable  improve- 

Ifellowed  by  sharp  exacerbations. 

[  Ajuociated  Diseases  and  GompMcations.^ — -These  unfavorably  modify 
! prognosis — -rapidity  of  pulse,  marked  temperature-variations,  a  pos- 
diwo- reaction,  chronic  nephritis,  gastric  complications,  and  intes- 
and  laryngeal  involvement.     Some  of  the  accidents  of  the  dis- 
omy also  precipitate  a  fatal  result  {vide  Modes  of  Death).     The  sud- 
lippearance  of  intercurrent  acute  pneumonia,  whether  tuberculous  or 
[^^Ue  indicative  of  danger.     Other  complications  presented  by  the  lungs 
I  other  organs  have  been  detailed  in  the  Clinical  History, 
(c)  Circumstances  connected  with  Individual  Patients. — (1)  A  feeble, 
ate  constitution,  either  acquired  or  inherent  (tuberculous  diathesis), 
the  gravity  of  tuberculosis* 
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(2)  When  the  general  symptoms  show  marked  improvement,  and  espe- 
cially if  the  fever  subsides  and  the  patient  gains  flesh  and  strength,  the 
outlook  at  once  brightens. 

(8)  Hf/i/ifmic  Surroundim/9* — When  the  hygienic  regimen  under 
which  the  patient  lives  is  of  the  best,  the  prospect  is  more  hopeful  than 
when  it  is  faulty.  A  proper  diet  often  decidedly  aids  favorable  progress, 
while  a  defective  one  often  turns  the  scales  against  recovery*  Equally 
influential  for  good  is  a  pure  atmosphere,  while,  per  contra^  a  vitiated 
one  is  most  injurious, 

(4)  A(ji\ — In  young  subjects  from  five  to  fifteen  years  of  age  tuber- 
culosis often  pursues  an  acute  course  and  the  mortality-rate  is  exceedingly 
high.  Chronic  tuberculosis  may,  however,  form  a  sequel,  and  under 
appropriate  surroundings  may  lead  to  recovery.  In  chronic  phthisis 
*'the  younger  the  patient  the  shorter  the  duration."  I  have  frequently 
observed  that  patienta  who  give  a  history  of  pleurisy  or  other  phthisical 
manifestations  early  in  life  do  not  bear  chronic  phthisis  well  should  it 
develop  at  a  later  period.  During  old  age — a  time  of  life  at  which  tuber- 
culosis is  not  uncommon — pulmonary  tuberculosis  is  usually  more  or  less 
latent  and,  owing  to  coexistent  emphysema  and  chronic  bronchitis,  pur- 
sues a  slow  course.^ 

(a)  The  gravity  of  tuberculosis  may  be  determined  with  some  degree 
of  accuracy  by  the  use  of  creasote  in  gradually  ascending  doses,  Henee 
this  agent  nas  a  prognostic  value. 

Treatment  of  Tuberculosis. 

Prophylaxis.— ^1)  This  embraces  thorough  and  prompt  disinfection 
of  the  sputum  as  the  best  preventive  element.  To  this  end  the  patient 
must  be  taught  to  expectorate  at  all  times  into  a  spittoon  or  spit-cup  which 


jMb.  2B.^PiitebOftrd  iplt-cup  fur  i^oetving  infe^lioas  ipututn.    Wben  ueed  the  p^fltebotfd  OAB  te 
removed  from  the  steel  Cnuue  axid  buriiiNl, 

contains  a  proper  disinfectant  solution,  and  when  the  breaking-down  stage 
has  arrived  portable  flasks  {e,  g*  Dettwiler's)  containing  an  antiseptic  so- 
lution must  be  worn  by  the  patient,  even  while  out  of  doors.  Afterward 
the  sputum  is  to  be  destroyed  by  boiling  or  burning  and  the  spit-cup 
sterilized.  The  sweat  of  tuberculous  patients  should  be  removed  at 
intervals,  and  the  surface  of  the  body  bathed  with  appropriate  antiseptics. 
(2)  Isolation* — After  the  stage  of  softening  is  reached  the  patient 
should  invariably  occupy  a  separate  apartment,  since,  despite  great  care, 
the  room  and  bed  occupied  by  the  consumptive  become  in  time  a  Baarce 
of  infection.     Hence,  unwashable  hangings  and  upholstered  furniture, 

1  A  phTsidan  ahoald  oot  neglect  to  examine  the  spatum  in  suBpicjoas  cases  for  bocillL 
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ell  MS  other  objecU  that  facilitate  the  harboring  of  the  liacilh^  should 
aavetl   from    the  sick-room.     Tho   floor  of  the  apartment  should 

(be  carpeted,  but  may  be  in  part  covered  with  rugs  that  can  be  fre- 

ttllv  uken  up  and  shaken  in  the  open  air.     For  like  reasons,  special 

pilAls  and  sanatoria  for  the  treatment  of  the  tuberculous  poor  are  a 
bUt.     Flugge*8  important  researches  (vidv  supra)  j^how  that  phthis- 

I  |»atieiits  should  wear  a  mask  day  and  night,  that  should  be  removed 
for  e&ting  and  to  expectorate.  Tuberculous  patients  in  the  infec- 
etage  of  the  disease  should  be  retired  from  occupations  in  which 
may  infect  others  (FJick).     Kissing   bv  the  patient  must  be  pro- 

lited^  and  all  things  used  or  worn  by  him  should  be  kept  apart  from 
'  usei  by  the  family  or  bis  friends.     The  prevention  of  auto-infection, 

iich  often  results  from  the  swallowing  of  sputum,  is  most  important. 
I^8)  Compulsory  registxation  of  tuberculous    (pulmonary)  patients   is 
ible.     This    insures   thorough    disinfection   by   health   officers    of 
in  which  deaths  from  phthisis  haTc  occurretl,  and  serves  to  cut 

fmany  of  the  varied  channels  of  transmission  of  the  tubercle  bacillus. 

Dfided  that  the  measures  app1ie4i  be  not  rigorous. 

(4)  Gorenunent  Inspection  of  Dairies  and  Slaughter-houses. — This  is 
serious  business  of  the  ^tate.  and,  since  infection  through  food,  espe- 

klly  milk,  is  quite  common  in  inftmts,  skilled  veterinary  inspection  of 
liri€B  is  of  prime  importance.     Of  the  greatest  benefit  wouM  be  the 
nling  of  all  tuberculous  cattle,  and  of  less  though  decided  efficacy  the 
aiioD  at  the  abattoirs  of  all  earcnsses  tliat  present  marked  lesions. 

(5)  The  popularizing  of  information  relating  to  the  dangers  of,  and 
m&ihs  of  stamjiing  out,  this  great  scourge.     This   may  be  in  part 

omphsheii  by  mural  placards,  stating  simple,  jdain  facts  about  the  way 

» which  the  disease  is  spreading,     Arraaingand  suggests  the  placing  in 

leiinmes  nf  the  people  printe<l  matter  in  n  tVinu  suitable  for  preservation. 

|6)  The  Removal  of  Known  Fredisposition  to  the  Disease. — The  tuher- 

ItliloiL*  diathe-sis,  whether  inherited  or  acquired,  must  be  overcome,  if  at 

[lU,  by  vigorous  measures  or  by  better  hygienic  living.     In  attempting  to 

cnove  the  phthisical  tendency  the  physieiau  must  place  chief  reliance 

»on  the  most  favorable  environraetit  attainable.     The  value  of  a  change 

resideacii — from  the  city  to  the  country,  tlie  seaside,  or  the  mountuins, 

ding  to  circumstances  in  individual  cases — cannot  be  oven^stimated. 

ifAm  renders  predisposed  persons  immune.     For  some,  and  particularly 

Jouiig  subjects,  an  equable  climate  (Southern  California  or  Fhirida),  that 

"rtll  enable  them  to  live  an  out-door  life,  is  to  be  preferred.      Attention 

nhfi  f(jod  must  not  be  forgotten.     Milk  is  excellent  an<l  should  he  used 

f«el?.    Daily  sponging  of  the  neck  and  thorax  with  cold  water  is  bene- 

Ictal,  and  appropriate  light  gynin^ustics  should  he  instituteil  if  the  subject 

J  old  enough.     In-tloor  occupations  are  to  be  forbidden,  and  the  ventila- 

wi»  of  hving-  an<l  bed-rooms  must  be  looked  after  carefully. 

Tuberculosis  is  apt  to  develop  especially  in  children  while  convalescing 

i  icute  fevers,  and  hence  during  this  period  the  child    should  be 

kened   by  vigorous  feeding,  pure  air,   and  tonics.      In   children 

ir«iis]>osition   often    results  from   obstructions  in   the   nose  and    from 

•criigtently  enlarged  tonsils  ;  and  they  should  be  promptly  removed, 

local   foci    of    tuberculosis    in    children— glandular,   osseous,   and 

"Wicultr — must  be  attacked  surgically. 

2! 
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Treatment  of  the  Disease. — The  treatment  of  taberculoeiB,  re- 
garded as  a  parasitic  disease,  presents  two  leading  indications.  One  has 
reference  to  the  destruction  of  the  specific  cause,  the  tubercle  bacilli,  by 
the  use  of  antiseptic  inhalations  or  of  some  parasiticide  taken  internally. 
Of  the  numerous  substances  used  by  inhalation,  few  have  given  satisfac- 
tory results,  this  being  largely  due  to  our  inability  to  convey  them  to  the 
smaller  bronchi  in  a  sufficient  degree  of  concentration,  xhey  are  best 
adapted  to,  and  most  efficacious  in,  cases  in  which  the  larynx  is  involved. 

While  the  antiseptic  treatment,  both  by  inhalation  and  by  means  of 
the  introduction  into  the  blood  of  antiseptic  substances,  is  to  be  carried 
out,  it  accomplishes  nothing  more  than  the  arrest  of  the  growth  and  de- 
velopment of  the  bacilli,  and  that  in  an  indirect  manner.  Ther  inhalation 
of  antiseptic  substances  may  be  accomplished  in  various  ways — by  inhal- 
ing vapors,  by  the  use  of  the  steam-atomizer,  or  by  some  form  of 
"respiration-inhaler.'*  I  have  long  employed  the  Robinson  inhaler,  the 
sponge  of  which  is  moistened  with  a  few  drops  of  a  mixture  made  of 
equal  parts  of  creasote,  chloroform,  and  alcohol,  the  patient  wearing  the 
inhaler  nearly  all  the  time  when  not  eating  or  sleeping.  Unfortunately, 
most  patients  object  to  the  constant  use  of  this  instrument.  The  chief 
among  other  antiseptics  thus  employed  are  carbolic  acid,  terebene  and 
terpin  hydrate,  turpentine,  thymol,  iodoform,  oil  of  peppermint,  and  a 
spray  of  a  solution  of  sulphurous  acid.  These  agents  may  be  variously 
combined.  The  injection  of  antiseptics  into  the  diseased  areas  in  the 
lungs,  as  recommended  by  Pepper,  has  been  for  the  greater  part  aban- 
doned. As  pointed  out  by  Osier,  however,  the  remarkable  results  that 
surgeons  have  recently  obtained  in  the  treatment  of  joint-tuberculosis  by 
injections  of  iodoform  point  to  this  as  a  remedy  which  will  probably  prove 
of  service  when  injected  directly  into  the  lungs. 

The  most  common,  because  least  objectionable,  mode  of  introducing 
this  class  of  substances  is  by  internal  administration.  According  to  the 
results  reported  from  all  quarters  of  the  world,  creasote  thus  employed 
alone  enjoys  the  confidence  of  the  profession ;  and  in  common  with  nu- 
merous other  observers  I  have  found  its  continued  use  to  be  followed  by 
lessened  cough  and  expectoration,  lessened  fever,  and  by  a  lessening  or 
cessation  of  the  night-sweats,  with  a  gain  of  strength  and  weight  as  the 
natural  consequence.  In  my  own  hands  its  beneficial  effects  have  been 
manifested  at  the  end  of  two  or  three  weeks.  It  must  be  borne  in  mind 
that  the  dose  is  to  be  gradually  increased  to  the  point  of  gastric  tolerance, 
which  in  my  experience  usually  does  not  exceed  15  to  20  drops  rO.999) 
three  times  a  day.     Larger  doses  are,  however,  sometimes  toleratea. 

Following,  in  the  main,  the  practice  of  Trudeau,  who  has  used  this 
drug  quite  as  extensively  as  any  other  American  physician,  after  reach- 
ing the  point  of  tolerance  I  gradually  reduce  the  dose  to  and  maintain  it 
at  5  or  6  drops  (0.338),  three  times  daily.  Among  the  best  vehicles  are 
hot  milk,  hot  water,  and  diluted  alcohol.  Recently  I  have  ordered  it  in 
capsules,  which  the  patient  himself  fills  at  the  time  of  using^  and  have 
found  it  a  popular  and  ready  mode  of  administration.  When  creasote  is 
not  well  borne  by  the  stomach  and  itwS  inhalation  is  seriously  objected  to 
by  the  patient,  it  may  be  given  by  enema,  the  dose  being  20  to  30  drops 
(1.332),  in  peptonized  milk  or  mixed  with  a  little  egg-white.  It  has  also 
been  employed  hypodermically  in  a  10  per  cent,  solution  in  oil  of  sweet 
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almonds,  tfie  dose  of  which  is  1  dram  to  1^  drams  (4.0-6.0).     Lastly,  it 
has  in  rare  instances  been  employed  by  inunction. 

Guaiacol,  particularly  in  the  form  of  the  carbonate,  has  of  late  been 
quite  extensively  employed  in  place  of  creasote,  of  which  it  is  the  chief 
active  principle.  It  may  be  administered  in  pill  or  capsule,  the  dose 
being  slightly  less  than  that  of  creasote.  It  is  well  tolerated  by  the 
stomach,  and  is  broken  up  in  and  absorbed  from  the  intestinal  canal. 

Among  other  remedies  prescribed  for  their  supposed  parasiticidal  effect 
are  arsenic,  mercuric  chlorid,  and  alcohol,  but  they  are  clearly  inferior  to 
creasote  in  this  therapeutic  r61e. 

Tuberculin  was  at  one  time  supposed  to  exert  a  specific  influence  upon 
the  tuberculous  processes,  but  this  view  has  been  largely  abandoned.  Its 
chief  value,  as  well  as  employment  at  the  present  day,  is  as  an  agent  in 
forming  the  diagnosis. 

I  am  of  the  opinion  that  all  antiseptics  used  internally  in  this  disease 
have  for  their  chief  influence  a  modification  of  the  soil-conditions  on 
which  the  growth  and  multiplication  of  the  bacilli  depend.  They  are,  in 
truth,  of  great  value  in  fulfilling  the  second  leading  indication  of  treat- 
ment, which  is  to  overcome  the  bodily  receptivity  for  the  specific  bacillus, 
or  to  aid  the  natural  defensive  processes  in  limiting  the  destructive 
work  of  the  latter.  All  forms  of  tuberculosis,  however,  may  heal  spon- 
taneously in  any  stage,  this  being  especially  true  of  the  local  varieties 
so  common  in  children,  affecting  the  lymph-glands,  joints,  and  bones. 

A  large  proportion  of  pleurisies  are  tuberculous  in  nature,  and  although 
most  sufferers  from  this  disease  develop  pulmonary  tuberculosis  later  in 
life,  many  of  them  apparently  heal  without  the  aid  of  the  physician. 
This  is  shown  by  the  old  pleuritic  lesions  that  are  constantly  met  with 
at  autopsies  in  persons  dying  suddenly  of  other  diseases.  Spontaneous 
recovery  is  seen  oftenest  in  cases  that  have  not  progressed  to  the  stage  of 
cavity-formation.  Indeed,  in  the  instances  in  which  vomicae  of  consider- 
able size  have  formed,  cicatrization  or  complete  cure  is  out  of  the  ques- 
tion, though  they  may  become  encapsulated  (quiescent).  The  percentage 
of  cases  in  which  encapsulated  and  obsolete  tuberculous  lesions  have  been 
observed  at  the  post-mortem  table  in  persons  dying  of  all  causes  differs 
widely  with  the  statistics  of  different  observers.  If  we  consider  the  cases 
that  are  latent  from  an  early  period  in  life,  together  with  those  of  all 
ages  after  childhood,  it  is  doubtless  true  that  in  more  than  50  per  cent, 
of  the  human  family  the  bacilli  not  only  gain  entrance  into  the  body,  but 
also  effect  a  lodgement.  And,  since  about  14  per  cent.  *  of  the  deaths 
from  all  cases  can  be  ascribed  to  tuberculosis,  it  follows  that  unless  the 
conditions  are  favorable  for  the  growth  and  development  of  the  bacilli 
there  is  manifested  a  strong  tendency  to  limitation  and  healing. 

In  removing  the  diathesis  medicines  are  unquestionably  of  less  value 
than  the  hygienic  treatment,  the  latter  in  the  widest  sense  of  the  term 
aiming  to  reinforce  Nature's  efforts  at  spontaneous  recovery,  and  embrac- 
ing four  main  elements:  (1)  Climate;  (2)  Feeding;  (8)  Special  Reme- 
dies ;  (4)  Treatment  of  Leading  Symptoms. 

(1)  Olimate. — The  all-powerful  influence  of  environment  has  already 
been  pointed  out.  Experience  and  observation  have  shown  that  certain 
climates,  selected  with  particular  reference  not  only  to  the  stage  of  the 
affection,  but  more  particularly  to  the  individual,  stand  foremost  as  sue- 
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cessful  modifying  influences  of  the  tissue-soil.  In  any  case  of  tubercu- 
losis that  climate  is  most  suitable  in  which  the  patient  ^'  feels  well,  eats 
well,  sleeps  well,  and  gains  flesh  and  strength  "  (Delafield).  Until  the 
patient  finds  such  a  climate,  or  if  he  finds  no  single  climate  to  produce 
these  results,  he  should  travel  from  place  to  place  unless  special  contra- 
indications (excessive  debility,  etc.)  exist.  If  active  tuberculosis  has 
existed,  the  stay  in  a  suitable  climate  should  not  be  less  than  two  full 
years ;  and  if  the  patient  receive  benefit  from  a  high  altitude,  he  should 
remain  permanently.  Cases  in  which  hemoptysis  is  severe  and  of  fre- 
quent occurrence,  those  complicated  with  weak  hearts,  and  neurasthenic 
subjects  should  not  be  sent  to  the  higher  altitudes. 

The  climatic  requisites  for  a  consumptive  are  (a)  pureness,  (6)  equa- 
bility, and  {c)  abundant  sunshine.  Less  beneficial,  though  important, 
are  {d)  dryness  and  {e)  altitude. 

{a)  Pureness. — This  requirement  is  of  paramount  importance,  and 
thus  is  explained  the  fact  that  mountain  air  and  that  of  the  virgin  forest 
are  so  helpful  in  phthisis.  Forests,  and  particularly  pine-groves,  favor 
atmospheric  purification,  since  they  generate  ozone,  which  oxidizes  the 
impurities  contained  in  the  air. 

(ft)  Equability  has  reference  to  the  absence  of  rapid  variations  of  tem- 
perature. On  the  whole,  a  relatively  low  is  better  than  a  high  tempera- 
ture, the  former  being  stimulating,  and  the  latter  sedative,  in  effect.  It 
should  be  pointed  out  that  forests  also  greatly  favor  the  quality  of  equa- 
bility,^ both  as  to  temperature  and  relative  humidity.  They  tend  to 
maintain  an  almost  unvarying  degree  of  moisture  in  their  vicinity,  thus 
minimizing  the  diurnal  variations  of  temperature — a  point  that  is  of  far 
greater  importance  than  the  question  of  seasonal  variations.  Forests  in- 
tercept and  temper  the  bleak  winds  of  winter,  while  by  their  shade  and 
leaf-surfaces  they  afford  a  cooler  temperature  in  summer. 

{e)  Abundance  of  sunshine  is  demanded  by  the  consumptive.  The 
advantages  of  sunshine  are  obvious  from  the  observations  made  by  Munn* 
in  the  year  1892,  when  in  Denver  there  was  sunshine  in  62  per  cent,  of 
the  possible  hours  during  which  it  could  occur.  A  dry  atmosphere  has 
advantages,  but  that  dryness  is  not  an  essential  element  is  shown  by  the 
fact  that  patients  often  do  well  at  places  having  comparatively  high  rela- 
tive humidity,  such  as  Florida,  Southern  Georgia,  Southern  California, 
and  the  resorts  on  the  south  coast  of  England.  The  rarefied  atmosphere 
of  high  altitudes,  on  account  of  its  stimulating  effect  upon  the  respiratory 
function,  aids  in  producing  good  results,  but  the  pulmonary  changes  in- 
duced (enlargement  of  the  air-cells,  with  augmentation  of  the  size  of  the 
chest)  make  it  necessary  for  patients  to  remain  for  the  rest  of  their  lives. 
That  it  is  not  an  essential  factor  is  shown  by  the  excellent  results  obtained 
in  the  ofttimes  purer  atmospheres  at  lower  levels. 

The  essential  climatic  factors  mentioned  are  found  in  certain  American 
and  European  resorts.  Of  the  former,  the  Adirondack  region,  Colorado, 
Arizona,  and  New  Mexico  are  especially  to  be  mentioned,  combining  as 
they  do  in  winter  a  uniform  cold,  much  sunshine,  and  purity  of  atmos- 
phere. A  camp-  or  tent-life  in  the  open  air  cannot  be  too  strongly  advo- 
cated. According  to  my  own  experience,  the  Adirondacks  meet  the  indica- 

*  Houae-planla  as  Sanitai-y  Agents;  Sanitary  Influence  of  Foregt  GhrowtK,  p.  312,  by  the 
author.  *  Medical  JSewi,  Aug.  18,  1894. 
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pst  in  early  cases  or  in  patients  who  have  strength  enough  tn  lead  an 
:'jr  life,  and  in  wh*>m  the  breaklDg-down  stage  is  not  too  far  advanced, 
s,  in  the  earl}^  stage,  also  do  well  at  Thomasville,  Ga.,  South- 
lifornia.  and  at  Lakewood,  New  Jersey*  Some  of  the  latter  resorts 
i  the  added  advantage  of  affonling  an  opportunity  of  gaining  a  li  veli- 
Ainong  foreign  resorts,  Davoi*  possesses  about  the  same  ad  van- 
as  may  he  met  in  Colorado,  New  Mexico,  and  the  Adiroinlacks, 
lili*  the  resorts  in  Southern  Italy  and  France  are  comparable  to  8outli- 
Califbmia,  Southern  Georgia,  Florida,  and  the  Bermudas  in  this 
ni^phere.  Good  culinary  and  home  comforts  are  considerations  of 
lie  le^s  importance  than  the  climate. 

Briefly,  the  atmosphere  of  forest  resorts  possesses  certain  unmistakable 

^Ita^res  far  this  group  of  sufferers,      Ucnce  tliey  should  he  sent  into 

'righborhood  of  the  nearest  forest  in  mibl  latitude  (if  they  cannot 

bjoy  the  advantages  of  more  remote  resorts),  where  reasonably  good 

and  other  comforts  of  life  are  ohtainable.     In  this  connection  the 

llp«ridr  value  of  the  highly  ozonized  and  terebinthinized  atmosphere 

if  the  pine-grove**  cannot  be  too  strongly  emphasized.    It  is  especially  ser- 

Itireable  in  cases  in  which  the  laryngeal  or  bronchial  element  is  marked* 

Sanatorhim    Treatment, — Whilst  it  is  essential  to  send  patients  to 

liaiuble  resorts,  the  most  satisfactory  results  are  obtained  from  the  com- 

HmtHJ  climatic  and  sanatorium  treatment.     Sanatoria  are  warmly  advo- 

cited  by  Trudeau,  Knopf,  Bowditch,  and  others.     As  elsewhere  stated: 

I  If  properly  situated,  jiroperly  officered  and  well-e*|uippe(U  they  show 

\tm\u^  that  surpnss  all  other  known  methods  of  treatment  in  the  earlier 

or  iucipient  stages  of  the  disease.      These  sanatoria  should   take  the 

'  fcnn  of  cottages  and  pavilions.     The  principal  advantages  offered  are 

I  lie  to  a  rigid  system  of  hygiene  under  the  close  supervision  of  compe- 

'  tntt  medical  officers.    There  are  three  (/roups  of  eased  among  the  middle 

lad  lower  classes  that  require  institutional  treatment; 

Group  1. — The  numerous  cases  that  liuve  progressed  to  an  advanced 
wnl  practically  hopeless  stage.  These  require  every  comfort  and  kind 
tire,  mch  as  can  be  furnished  by  apeeiat  fio»pit(fli  for  consunifition  in  a 
ketlthfiil  urban  locality. 

Group  IL — Incipient  cased  among  the  pauper  element.  For  such,  sauBi- 
t*im  conveniently  located  inclose  proximity  to  large  ninnici|mlities.  though 
'iti  s|*pcial  reference  to  such  factors  as  purity  of  atmosjdiere  and  protec- 
ti<infrom  chilly  blasts,  by  natural  elevations  or  the  woodland,  should  be  pro- 
^W,  It  is  not  possible  to  secure  for  them  the  most  salutary  climates. 
Group  IIL — Phthisis  puhnonalis  among  the  middle  anil  working  class, 
•^iMrrsoDs  having  small  means  The  members  of  this  group  will  find 
A«n»el?es  compelled  to  depend  principally  upon  private  philanthropy, 
•J^'l probably  to  some  extent  also  upon  semi-State  institutions;  they  need 
•aiioriam  treatment  in  the  best  climates,  and  there  is  no  valid  reason  why 
tQeeoobined  sanatorium  and  climatic  treatment  sliould  not  be  attempted, 
Alice  such  an  undertaking  could  he  made  to  be  almost  self  sustuining.^ 

A^OBg  home  sanatoria  are  the  Adirondack  Cottage  Saruitoriutu.  the 
i^tir^n  Sanitarium,  near  Boston,  the  Loomis  Sanatarium,  at  Liberty, 
^'  Y.,  lad  the  Winyah  Sanitarium^  at  Asheville,  N.  C     Foreign  gano- 

**'Siii«lona  and  Spetnal  Hoepitats  for  the  Poor  Consumptive  mud  Persons  with  Slight 
*W»,*  by  the  Author. 
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toria  are  to  be  fouinl  at  Falkenstein,  near  Frank  for  t-on-the-Main,  i 
bcrsdorf,  aiui  Hobeubuuiief.      Solaria,  in  conneetion  with  city  bo2§pd 
for  advanced  cases,  would,  I  am  certain,  yiebl  gratifyinif  results. 

Home  ^aiiatoria  can  be  reaiiily  improvised  by  stocking  living  ap 
ments  with  growing  pbmts.     The  beneficial  influences  arising  ^mj 
presence  of  the  latter  are  ascribable  to  two  functions — the  geueratioQ 
ozone  and  transpiration.*    Here  should  be  mentioned  the  so-called  i 
air  treatment  of  phthisis.      It   is  of  inestimable  value   to  patienta 
must  perforce  be  treated  at  home.     They  should  be  submitted  to  a  i 
men  similar  to  that  of  a  sanitorium,  and  constantly  kept  in  the  open  ( 
and  for  the  more  part  at  rest, 

(2)  Feeding. ^ — The  diet  should  be  both  nutritions  and  generous. 
close  attention  cannot  be  bestowed  upon  the  feeding.     Above  all,  ir| 
the  remedies  prescribed  (cod-liver  oil,  creasotej  embarrass  in  the  sligl 
degree  the  function  of  the  stomach  they  must  be  stopped. 

Such  albuminous  articles  as  milk,  eggs,  fleshy  fish  and  fowl»  toge 
with  an  abundance  of  fats,   should  be  taken.     The   hydrocarbons 
urgently  needed,  but  tbey  must  be  taken  with  care  lest  they  der 
the  digestive  function.     An  early  breakfast  in  bed,  including  a  pintj 
milk  *'  with  an  egg  stirred  into  it/'  is  often  advisable.    Otis  asserts  tlj 
the  milk  should  be  sterilize*!,  as  there  is  no  more  reason  why  one  sho 
use  raw  milk  any  more  than  raw  meat.     The  appetite  is  often  poor  j 
even  lost.    When  this  is  the  case  the  patient  should  keep  in  the  opem 
or  try  a  brief  change  of  air  by  going,  to  rural  districts  or  the  seasba 
It  is,  however,  generally  needful  to  resort  to  a  rigid  system  of  feedii^ 
giving  a  small  (juantity  of  food,  such  as  milk,  meat -juice,  egg-wbitCj 
the  like,  at  brief  intervals.     The  French  method  of  forced  feeding  i 
serves  a  trial  if  there  be  absolute  loathing  for  food.     It  consists  of  1 
washing  out  the  stomach  with  cold  water,  and  then  introtlucing 
lowing  mixture  thrice  daily:   1  liter  of  milk,  an  t^gg,  and  10f>  ^ 
very  finely  powdered  meat.    As  a  rule,  the  patient  cannot  be  iDduce<1i 
swallow  this,  and  it  then  niu^t  be  poured  through  a  stomach-tube.  Vfi 
the  temperature  is  above  100°  F.  (37.7^  C.)  the  patient  shoubl  be  kept! 
rest.     In  a  minority  of  the  cases  the  appetite  is  ordinarily  keen,  often  ( 
a  resnlt  of  change  of  air,  and  these  usually  pursue  a  favorable  cob 
The  following  combination  will  be  found  useful  in  assisting  the  appetilj 

]^.   Sodii  bicarb-,  3iss     (6.0); 

Tr.  nucis  vomicje,  f^iiss  (10.0); 

Glycerini,  f,?ss     (15.0); 

Inf.  cascarillje,  q.  s.  ad  f,liv    (120,0), 

Sig.  3ij  (8.0)  t.  i.  d.,  in  water,  fifteen  minutes  before  meal4ii| 

Other  simple  bitters  and  mineral  acids  may  be  tried,  and  there! 
many  cases  in  which  the  judicious  use  of  stimulants,  particularly  win 
and  malt  liijuors,  aids  tlie  appetite  and  digestion  materially.  The  chief 
indications  for  the  exhibition  of  alcohol  are  loss  of  apf^ctite,  feeble  di- 
gestion, and  weak,  rapid  action  of  the  heart.  Brandy  or  whiskey  in  tb< 
form  of  milk-puneb  may  be  given  freely  in  the  advanced  stage,  anc 
more  especially  during  the  morning  honrs.  Strychnin  is  a  valuabli 
remedy  in  the  later  stages ;  it  should  be  admini8tere<l  over  a  long  period 

'  Loe.  ciL,  p.  168.  ~ 
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has  helped  some  of  my  cases  immotisely.     Lastly,  an  orderly 

ud  and  sound  judgment  must  be  brought  to  bear  in  arranging  the 

and  drink, 

1(3)  Special  Remedies. — These  increase  tlie  bodily  resistance  by  im- 

iTinp  the  chief  nutritive  processes,  but  do  not  directly  affect  the  tuber- 

"ftus  lesions;  among  them  cod-liver  oil  occupies  first  place.     It  seems 

(have  more  than  a  mere  food-value.     It  iy,  however,  exceedingly  diffi- 

:  to  estimate  the  therapeutic  importimce  of  the  oil  while  other  measures 

dietetic,  hygienic,  etc* — are  being  lironght  to  bear.      It  sometimes 

further  impairment  of  the  appetite  uuil  digestion,  or  sets  up  intes* 

il  disturbances,  and  under  these  circuiustancea  its  eflfects  are  harmful ; 

I  the  other  hand,  when  well  borne  it  mjiy  be  very  properly  employed. 

hecammencing  dose  should  be  small  {5  j~4JX  once  or  twice  daily,  to  be 

*  after  a  time  to  3hj — ^-0,  two  or  three  times  daily).    It  sboukl  be 

ken  about  meal-time.  When  the  pure  oil  is  not  well  borne,  it  may  be  given 

l^eombinatioQ  with  an  alkali  (lime,  soda).     Should  the  oil  be  found  to  dis- 

s  after  it  has  been  used  for  a  considerahlc  length  of  time,  it  should  be 

Dporarily  discontinued*    As  a  substitute  for  cod-liver  oil,  cream,  prefer- 

blf  Devonshire,  may  be  tried  (.^ij  to  Sss — ^8.0  to  1*3.0,  three  times  daily), 

Serum-therapy, — The  definition  of  this  tenu,  as  commonly  understwd, 

nbnces  also  the  employment  of  toxins  and  modiiied  toxins  produced 

[Various  media.     These  agents,  however,  are  all  used  for  the  establish- 

bent  of  artificial  immunity,  as  opposed  to  the  object  of  the  methods  of 

atment  described  above — the  maintenanceof  natural  immunity.    Koch's 

ulin  R,  Maragliano's  serum,  sind  Paquin'a  antitubercle-serum  have 

highly  recommended  as  remcflies  in  tuberculosis  by  certain  clin- 

On  the  other  hand,  unfavorable  results  in  cases  apparently  well 

llnthe  treatment  are  recorded,    A  tie  finite  decision  as  to  the  practical 

Sof  this  method  cannot  be  reached  at  present. 

Tk«  hfpapho9phitvii  are  especially  serviceable  in  a  certain  proportion 
of  the  cases.  The  commencing  <tose  ghouhl  be  1  dram  (4,0),  increased 
to 2  (8.0)  if  it  is  well  borne. 

Afunic  is  warmly  advocated  for  its  general  influence  in  this  disease. 

Tliedose  should  be  small,  so  that  it  may  be  given  f*ir  a  long  time  without 

iftWmiption.     Jacobi  speaks  highly  of  digitalis  in  tuberculosis  in  children, 

ItHh/orm-  or  europhen-inunetions  are  warmly  commended  by  Flick, 

^boiaserts  hia  belief  that  incipient  cases  almost  always  can  be  cured  in 

4i«  way,  and  that  advanced  cases  can  be  improved. 

The  advent  of  an  amte  dismite  may  arrest  and  cure  a  tuberculous 

IpQOtts.    Thus,  the  symptoms  and  signs  of  advanced  fuborcuhxsis  have 

fliiippeare*!  after  an  attack  of  virulent  small-pox  sind  acute  rheumatism 

j(Bim»»nd  Belles).    Hysteria  also  exercises  an  ameliorating  efi'ect  upon 

Ipulflianary  tuberculosis,  according  to  the  observations  of  (libotteau,*  who 

idris€«  against  treatment  of  the  former  disease  in  tuberculous  persona, 

Tuatmettt  of  the  Aeut*'  Formn. — The  treatmeut  of  acute  tuberculosis 

*♦  an  expectant  one.      The  special  measures  recommended  above  nhould 

P«  tried,  but  are  rarely  effective,  and  a  change  of  climate  is  inadvisable. 

bapportive  measures,  such  as  stimulants  and  nutritious  aliment,  are  re- 

quired.    The  medicinal  treatment  must  be  adapted  to  the  acute  febrile 

^conditioa.  but  all  depressants  are  to  lie  avoided.    Special  symptoms  may 

^  The  Praeiiiwner,  fktol>er»  1894. 
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be  relieved  in  accordance  with  the  principles  laid  down  for  the  chronic 
form  (vide  infra), 

(4)  Treatment  of  Leading  Ssrmptoms. — (a)  Cough. — This  is  often  quite 
annoying.  The  special  cause  or  causes  of  the  coughing  should  be  deter- 
mined before  any  attempt  is  made  to  treat  it.  It  may  be  attributable 
to  catarrhal  irritation  of  the  upper  air-passages  or  throat,  when  it  is  best 
treated  by  topical  applications.  The  following  substances  may  be  in- 
haled :  compound  tincture  of  benzoin,  combined  with  paregoric  or  car- 
bolic acid  ;  creasote,  alcohol,  and  chloroform,  in  equal  parts.  For  local 
applications  by  means  of  the  spray  sedatives  and  narcotics  should  be 
preferred,  and  a  solution  of  cocain  is  sometimes  most  efiScient.  The  cause 
may  be  found  in  pleurisy  or  pleuritic  adhesions,  and  for  this  condition 
counter-irritants,  as  iodin,  sinapisms,  etc.,  may  be  used.  Pleuritic 
coughs  often  demand  codein  or  even  morphin  in  moderate-sized  doses. 
The  cough  is  in  most  instances  occasioned  by  the  tuberculous  bronchitis, 
and  to  a  lesser  extent  by  the  vomicae.  Cough-mixtures  are  usually  pre- 
scribed to  meet  these  indications,  but  as  usually  formulated  they  are  apt 
to  disorder  the  digestive  function,  and  in  so  far  as  they  have  this  effect 
they  are  positively  harmful.  Syrups  should  be  omitted  from  their  com- 
position. I  have  come  to  rely  upon  creasote  by  inhalation  as  the  remedy 
par  excellence  for  tuberculous  bronchitis,  and  combine  it  with  spirits  of 
chloroform  and  alcohol.  When  expectoration  is  copious,  preparations 
of  terebene,  terpin  hydrate,  and  tar  may  be  resorted  to ;  and  when  the 
cough  becomes  suflSciently  distressing  to  urgently  demand  relief,  I 
employ  codein  (gr.  ^J — 0.008  to  0.016,  every  three  or  four  hours)  in 
the  form  of  a  granule.  In  the  latter  stages  morphin  is  allowable,  since 
it  is  at  this  time  that  constant  coughing  or  severe  paroxysms  of  cough, 
if  not  restrained,  lead  to  utter  exhaustion.  Heroin,  in  doses  of  gr.  ^  to  ^ 
(0.03-0.01)  three  or  four  times  a  day,  acts  beneficially  in  allaying  the 
cough  that  accompanies  phthisis.  Stimulant  expectorants  may  be 
needful,  and  ammonium  carbonate  in  the  infusion  of  wild-cherry  bark  is 
perhapvS  most  eiBcacious :  a  few  drops  of  the  deodorized  tincture  of  opium 
or  spirits  of  chloroform  may  be  added. 

(ft)  Fever. — Creasote  has  found  a  new  field  of  usefulness  in  the  treat- 
ment of  the  fever  of  tuberculosis.  In  my  experience,  at  all  events, 
the  cases  in  which  it  has  been  used,  as  above  indicated,  have  shown  a 
greatly  diminished  febrile  movement.  Cold  or  tepid  spongings  of  the 
body  at  intervals  of  one,  two,  or  three  hours,  according  to  the  intensity 
of  the  fever,  should  be  tried.  Internal  antipyretics  are  rarely  advisable, 
since  during  the  period  of  high  temperature  the  cardiac  action  is  much 
enfeebled ;  but  if  urgently  called  for,  the  following  may  be  employed : 
acetanilid  (dose  gr.  ij-iij — 0.129-0.194),  phenacetin  (gr.  iij-v — 0.194- 
0.324).  These  are  to  be  administered  about  two  hours  before  the  com- 
mencement of  the  daily  rise  in  temperature,  and  repeated  every  three  or 
four  hours  if  necessary.  Other  antipyretics  worthy  of  trial  are  the  min- 
eral acids  and  zinc  oxid,  but  not  (juinin,  which  has  utterly  failed  in  my 
hands.  Keeping  the  patient  at  rest  when  the  temperature  is  above 
101°  F.  (38.3°  (J.)  is  good  practice,  though  he  should  be  wheeled  into 
the  fresh  air  for  as  long  a  time  as  possible  during  the  day. 

('•)  The  yight-Hwcfits. — Anion^  remedies  that  control  the  sweats  most 
successfully  may  be  mentioned — atropin  (gr.  i.^o~6^0 — 0.0005-0.001); 


SYPHILIS, 


329 


oxid    (gr.   ij-v — 0.129-324);    siilplmric  or  gallic  acid;    muyestrin 

-Tj^ — 0.399  of  a  1  per  cent,  solution);  agaricin  (gr*  Jf- J— 0,008- 

^6).      Sponging  with  e*|ual  parts  of  alcohol  und  tincture  of  bella- 

ifl  very  effective,  but  ray  own  best   results   have   been   derived 

the  a&e  af  atropin  (gr.  f4ir"^ — ^0,000r5-0*0007)  in  combination 

Mgaricin  (^— U.008), 

kif)  I>^%pfuigiii  may  be  a  troubleeome  symptom,  especially  from  in- 

[i«;nt  of  the  larynx,  and  it  iB  best  met  by  local  applications  of  a 

on  of  coeain  in  glycerin  and  water  (gr.  x  to  ^j-0.648  to  32.0), 

daily  before  meals.     In  advanced  eases  I  have  resorted  to  hypo- 

Biic  injections  of  morphin  (gr.  \ — 0.008)  before  meal-time. 

\{i)  Ga^tro-integtinal   fhHtiirbance». — In  nearly  all  cases  of  phthisis 

ptie  symptoms  and  diarrhea  come  on  sooner  or  later,  and  for  this 

nc  disorder  nothing  is  so  important  as  a  proper  regulation  of  the 

Perhaps  the  medical  treatment  of  the  gastric  symptoms  has  been 

kit  with  at  sufficient  length,  save  that  of  vomiting,  which  may  come 

I  after  meals  and  constitute  a  distressing  concomitant.     Those  reme- 

^ giving  the  best  results  may  be  adduced  as  follows:  cerium  oxalate 

.  T-viij — 0, 324-0. 51H),  in  capsules  before  meals;  calomel  and  soda 

fractional  doses;     hydrocyanic    acid    (Tllij-iij — 0.133-0,1911);    and 

kipped  ice  with  brandy  sprinkled  over  it,  taken  at  short  intervals,  but 

p^iallv  shortly  before  meal^time, 

\f)  biarrhea, — ^The  most  important  factor  in  the  treatment  of  this 
Jimploms  is  a  properly-restricted  dietary-  ilium  whey,  mutton  and 
IcVicken  essence  are  of  service,  hut  curds  of  milk,  beet-tea,  and  solids 
|iie  uot  saitable.  Of  the  nnmerous  medical  measures  that  have  been 
iiployei  the  most  useful  are  bismuth,  acetate  of  lead,  opium,  thymol, 
I  s»lol,  beii2o*naphtol,  and  naphthaliii.  To  these  may  be  added  the  fol- 
I  Wiag  acid  diarrhea-mi xttire,  each  dose  containing— 

^  Acid,  acetici  diL  Xt[x        (0.666); 

Morphime  acetat.,  g^.  |-     (0.008); 

Plumbi  acetat.,  gr.  j-ij  (0.0648-0,1296). 

plications    w*hen    they   arise   must  be  dealt  with  according  to 
xtepted  therapeutic  principles. 


SYPHILIS. 

Otfinition.^ — A  chronic  infectious  disease  communicable  from  per- 

'Wi  to  person  by  direct  or  indirect  contact  with  a  specific  virus,  or  by 

l*friitj.   According  to  its  clinical  course,  it  is  characterised  by  six  periods  : 

(1)  Period  of  primary  incubation — the  time  ^vhich  elapses  between  con- 

I  ^  with  the  poison  and  the  appeamnce  of  the  chancre-     (2)  Period  of 

I  pnaniry  symptoms  (the  chancre).     (Z)  Period  of  secondary  incubation — 

I  tu  tisie  which  elapses  between  the  appearance  of  the  chancre  and  the 

' 'teielopment  of  the  akin  eruptions.     (4)  I*eriod  of  secondary  symptoms 

f'leikiD  emptjonsl.     (5)  Intermediary  period  characterized  by  the  ab- 

I  t^oce  of  lesions,  although  evidences  of  existing  dyscrasia  can  still  be 

HMiai    (6)  Period  of  tertiary  symptoms.     The  congenital  form  of  the 

JMe  is  transmitted  at  the  time  of  procreation,  either  by  the  sperm 
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virile  or  by  the  ovum.  Prince  Morrow  *  points  out  that  the  important 
lesions  of  the  disease  are  those  that  occur  in  the  internal  orgaus — vuceral 
Byphilh. 

General  Pathology, — (a)  Primary  Leaion  or  Chancre. — This  ap- 
pears at  the  site  of  inoculation,  and  is  characterized  by  infiltration  of 
the  connective  tissue  chieily  with  round  cells*  and  also  bj  larger  epi- 
thelioid and  giant  cells.  This  is  followed  by  a  shallow  ulcer  of  the  size 
of  a  split  pea  or  larger,  of  which  the  base  is  ijuite  hard,  the  sclerosis 
being  due  partly  to  celhilar  infiltration  and  partly  to  a  marked  thick- 
ening of  the  adventitia  of  the  arterioles  and  venules.  Adjacent  lymph- 
adenitis develops  and  soon  becomes  general. 

(6)  Secondary  Lesions.— ^Mucous  patches  are  the  most  common.  Their 
favorite  sites  are  the  points  at  which  the  mucous  membrane  and  the 
skin  are  continuous  (mouth,  anus,  etc.);  their  contour  is  more  or  less 
rounded  or  oval ;  their  surface  readily  abrndeiJ  and  usually  ulcerated ; 
and  their  size  varies  from  that  of  a  pin's  head  to  an  inch  or  more  in 
diameter.  Like  the  Hunterian  chancre,  their  periphery  is  niore  or  less 
indurated.     Secondary  lesions  also  include  skin  and  ocular  lesions. 

(c)  Tertiary  Lesioas. — These  are  circumscribed  inflammatory  prod- 
ucts, the  result  of  the  blocking  up  of  the  lyniph-spaces  by  the  broken- 
down  round-celled  infiltration  of  the  secondary  period  (gumraata),  ap- 
pearing in  the  connective  tissue,  bones,  periosteum  (*' nodes"),  skin, 
muscles,  brain,  liver,  lungs,  kidneys,  heart,  testes,  etc.  The  gumniata, 
though  usually  sharply  circumscribed,  may  take  the  form  of  diffuse 
infiltrations  of  the  affected  parts,  and  vary  greatly  in  size — ^from  a  pin'a 
point  to  a  hen*s  egg.  Usually  firm,  they  may  be  soft,  and  tend  to  form 
ulcers.  Their  color  is  grayish,  and  on  section  they  show  a  caseous 
semiopaque  center,  with  a  fibrous,  translucent  periphery. 

Mir^osropieaU^,  the  gummata  consist  of  small  round  cells.  The  maas 
thus  formed  may  either  be  absorbed  or  persist ;  but  in  most  instances 
coagulation-necrosis  occurs  in  the  center,  due  to  local  anemia,  and  there 
is  a  conversion  of  the  peripheral  zone  into  fibrous  tissue.  The  gummata 
are  enveloped  in  granulations  and  connective  tissue,  which  contracts, 
forming  cicatrices  that  often  contain  calcareous  masses  on  their  interior. 
The  lesions  of  certain  structures  (skin,  mucous  membranes,  bones,  and 
cartilages)  often  lead  to  destructive  Ttlceration  and  sloughing. 

General  Etiology* — Bacteriology, — Lustgarten  in  1884  described 
the  bacillus  of  syphilis,  which  closely  simulates  that  of  tuberculosis  and 
the  smegma  bacillus.  It  occurs  in  rod-shaped  or  curved  forms  with 
slightly  enlarged  ends,  and  is  from  3  to  5  fi  long.  From  the  smegma 
bacillus  it  is  distinguishable  by  the  carbol-fuchsin  test;  though  demon- 
strable with  difficulty  in  the  hard  chancre  and  in  secondary  lesions,  its 
pathogenic  potency  is  still  very  doubtful.  Inoculation-experiments  upon 
lower  animals  are  not  possible,  since  man  alone  is  susceptible.  Van 
Niessen*  claims  to  have  discovered  a  syphilis  bacillus,  although  his  re- 
sults are  unconfirmed  by  other  observers. 

Predisposiixg  Causes. — Since  acr|uired  syphilis  originates  only  by  in- 
oculation, it  ib  obvious  that  a  break  in  the  cutaneous  or  mucous  surfaces 
18  essential  to  infection,  such  as  ji  slitjht  jthriusinn,  fi8sun\  or  Itirprntion, 

<  Af^,  Nm»,  March  2:i  1901. 

*  Ctntraib.f.  BaM,  wtd  J^ramimL,  IS^i.  xxVil,  No,  2,  January,  1898,  p.  49, 
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particularly  of  the  geoital  mucosae.     Other  surfaces  may  also  be 
se*t  of  intVetiuiri,  as  the  lips,  !jan<ls,  etc. 
Susceptibility  to  the  virus  is  universal  and  no  age  is  exempt.     Be- 

"iV/Fi  is  exceedingly  rare,  but  does  occur. 
Gcmtafionof  Sypliilifl. — The  blood  of  a  syphilitic  during  the  second- 
penod.  and  the  secretion  from  the  chancre  or  any  of  the  secondtiry 
ns,  ar<?  contagious,  the  lesion  at  the  point  of  ulceration  always  being 
ancre.  The  physiological  secretions,  saliva,  sweat,  milk,  and  semen. 
Hot  convey  the  virus,  unless  contaminated  by  admixture  with  dis- 
;e  from  some  of  the  lesions  of  the  primary  or  secondary  stage, 
semen,  while  apparently  not  conveying  the  poison,  is  able  to  infect 
embryo,  and  in  turn  the  mother* 

1fod«s  of  Infection. — (1)  In  a  great  proportion  of  the  cases  (about  70 
cent*)  .syphilis  is  transferred  by  illicit  sexual  intercourse. 
(2)  Areiiiental  Inoruhhon.^Thm  is  not  uncommon,     (a)  Most  fre- 
intly  it  is  accomplished  through  the  pernicious  custom   of  indiscrim- 
ile  kissing  (lip-chancre),  ami   I  have  personal  knowledge  of  not  less 
8  instances  in  which  infection  lias  ucciirred  through  labial  contact. 
1)  The  site  of  intxnilatton  may  also  be  the  mouth  and  tonsils,  the 
iS  being  conveyed  during  the  low  practices  of  sexual  perverts.     The 
fet-nurse  may  infect  the  mouths  of  suckling  babes,  or,  vice  versd^  the 
'  nx  may  infect  the  nipple  of  the  nurse* 
{f)  The  obstetric  finger  may  become  infected.      Three  instances  of 
le  Mrt  have  come  under  my  own  observation,  and  Fournier  gives  the 
ibof  40  cases  of  primary  syphilitic  infection  of  the  hand.     In  30 
ftcse  the  malady  wa^  acquired  in  medicol  practice  (4  obstetricians, 
Jf^  general  practitioners,  -^  students,  and  H  niidwives), 
\ti\  Humanized  vaccine  virus  may  rarely  transmit  the  disease, 
i^)  Accidental  infection  has,  though  very  rarely,  taken  place  in  a 
Tiriety  of  other  ways — €,  g,  handling  foul  rags  from  the  hospital  ward, 
bjbed-clothing,  drinking-cups,  the  pipe,  and  cigar. 

Kmft-Ebing  found  that  out  of  34/>5  cases  treated  at  the  University 
»f  Christ iani a  from  1867  to  1894,  15^jj  per  cent,  were  of  extra-genital 
origin.    The  lesion  was  upon  the  lips  in  51  per  cent,  of  the  cases. 

(3)  Hereditary  TranHmiamon. — Piiternal  transmission  (through  the 
ittnen)  is  much  more  common  than  is  maternal,  tlie  period  of  greatest 
itoger  being  immediately  after  the  father  has  become  infected  or  dur- 
ia|2  the  time  of  the  secondary  manifestations.  The  first-born,  if  the 
fctier  be  syphilitic,  is  apt  to  show  well-marked  lesions.  Approp>riate 
leat  of  a  syphilitic  parent  lessens  the  danger  of  transmission  very 
iallvj  however,  and  in  such  instances  there  is  little  tendency  to 
ttission  shown  after  the  third  year.  On  the  other  hand,  a  syphi- 
litic fiit  her  or  mother  may  beget  healthy  offspring,  the  infant  having 
acquired  some  immunity  which  protects  it  fn>m  its  motlier  (Profeta's 
Syphilitic  children  are  also  common  to  infected  women.  In  the 
ily  of  insftances  of  hereditary  transniission,  however,  both  parents 
itpbilitic,  and  under  these  circumstances  the  liability  to  infect  the 
ofl^pring  is  much  augmented.  A  woman  who  h;is  become  infected  after 
^Dceptioa  mar  bear  a  syphilitic  child  ;  though  the  latter  may,  on  the 
t>tlier  hand^  et-cafie  infection. 
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Allusion  may  here  be  made  to  Colles's  law — that  a  woman  who  bears 
a  syphilitic  child  enjoys,  owing  to  a  sort  of  protective  vaccination  with 
the  specific  virus,  perfect  immunity,  and  this  in  the  absence  of  all  signs 
of  the  afiection.     Coutts  *  dissents  from  this  opinion. 

Clinical  History  of  Acqtiired  Sypliilis.— <a)  Primary  Stage.— 
The  typical  initial  lesion  (chancre)  appears  about  three  weeks  after  in- 
fection, and  is  followed  soon  by  swelling  and  induration  of  the  nearest 
lymphatic  glands.  The  primary  sore  begins  as  a  red  papule,  which 
rapidly  reaches  its  maximum,  and  then  undergoes  a  central  necrosis 
with  the  formation  of  a  small  ulcer.  The  adjacent  structures  become 
hard  or  cartilage-like — a  characteristic  to  which  the  lesion  owes  its 
name  of  *'hard  chancre.'*  A  small  chancre  may  often  escape  detec- 
tion, especially  if  it  be  situated  inside  the  meatus.  When  situated  upon 
a  mucous  membrane  it  is  always  a  chancrous  erosion^  which  may  be  so 
mild  and  of  such  brief  existence  as  to  come  and  go  without  the  knowl- 
edge of  its  bearer.  Particularly  is  this  the  case  in  the  female.  The 
general  symptoms  are  negative  in  this  stage. 

(b)  Secondary  Stage. — This  is  announced  about  six  weeks  after  the 
appearance  of  the  infecting  chancre  by  moderate  fever  (101^-104°  F. 
— 38.3°-40°  C),  accompanied  by  languor,  headache,  bone-pains,  im- 
paired digestion,  and  a  slight  degree  of  prostration.  The  patient,  as  a 
general  rule,  shows  signs  of  anemia  (syphilitic  cachexia),  and  angina, 
with  hyperemia  of  the  fauces  and  hard  palate,  now  appears.  There 
may  be  minute  elevated  white  patches  upon  the  pharynx ;  the  tonsils 
may  enlarge,  and  on  both  shallow  ulcers  presenting  a  grayish  sharply- 
defined  border  appear.     They  neither  excite  pain  nor  spread. 

There  is  also  an  eruption,  which  is  at  first  usually  roseolar  and  widely 
distributed,  coming  out  abundantly  upon  the  trunk  (especially  the  chest), 
buttocks,  thighs,  and  forehead.  Another  early  eruption  is  the  papular. 
The  papules  are  small,  hard,  and  do  not  ulcerate,  while  their  favorite 
seats  are  the  scalp,  chest,  and  dorsum  of  the  tongue.  The  distribution 
of  these  early  syphilids  is  symmetric ;  their  outlines  are  rounded ;  their 
color  like  that  of  a  slice  of  raw  ham  (''  coppery") ;  they  are  polymor- 
phous ;  and,  as  a  rule,  they  excite  neither  pain  nor  itching. 

Other  and  later-appearing  eruptions  may  be  squamous,  vesicuUhpap- 
ular,  pustular,  and  tubercular.  These  show  a  tendency  to  buncn  in 
certain  areas,  and  hence  are  less  diffuse  than  the  afore-mentioned  erup- 
tions.    Several  sub-varieties,  however,  may  appear  simultaneously. 

The  visible  mucous  membranes  (angles  of  the  mouth,  tongue,  gums, 
pharynx,  vulva,  vagina,  penis,  and  around  the  anus)  and  the  skin 
may  show  painful  condylomata  or  mucous  patches,  and  especially  is 
this  the  case  in  the  mouth,  where  they  often  stubbornly  resist  treat- 
ment. Recurrences  at  varying  and  ever-decreasing  intervals  are  quite 
common. 

Other  frequent  symptomatic  conditions  arise  during  this  secondary 
period,  such  as  iritis,  laryngitis  (frequently),  choroiditis,  retinitis,  epi- 
didymitis (more  rarely),  and  alopecia.  The  hairs  of  the  eylids  and  eye- 
brows may  fall  off*  and  the  finger-nails  become  brittle. 

The  Hecondarjf  symptoms  last  from  two  to  three  months  (the  usual 
duration)  to  a  year  or  more,  and  are  followed  by  a  period  of  apparent 
'  "  IFunterian  lA'ctiires/'  Lnucet,  1896,  No.  3889. 
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liealth  lastiDg  for  an  exceedingly  variable  interval  (from  a  few 
to  many  years)  before  the  tertiary  stage  sets  in.     During  the 
ry  stage  the  symptoms  may  be  severe,  mild,  or  even  absent.    The 
riiT  of  an  attack  of  sy|ihilis  depends  npon  the  dose  of  infecting 
s  on  the  one  hand,  and  upon  the  condition  (both  local  and  general) 
he  vital   functions  on  the  other.     This  fact  explains  why  a  single 
or  system,  as  the  brain  and  cord,  is  attacked  in  one  instance  and 
:  other  organ  or  system  in  another,  and  the  eflect  of  traumatism  in 
[lining  the  topography  of  periosteal  '"nodes'*  is  a  good  example, 
i^e)  Tertiary  Stage. — As  I  have  already  stated,  the  secondary  period 
(|enerally  followed  by  a  variable  interval  of  freedom  from  symptoms, 
to  this  rule  there  are  numerous  exceptions,  and  among  not  uncom- 
I  occurrences  may  he  witnessed  the  appearance  of  tertiary  syraptoras 
fing  the  secondary  stage.     Belonging  to  the  third  stage  are  certain 
b-emptions,  especially  the  characteristic  rtiputy  which  first  appears 
he  form  of  pustules  that  break  and  form  ulcers  that  are  covered  with 
linated  crusts  "'  like  an  oyster-shell/*    To  this  stage  also  belongs 
fiM,  especially  of  the  hands  and  feet.     Pittituleg  (tuhereiilar)  which 
Inot  ^cale  over  also  appear.     These  eruptions  involve  the  true  skin, 
1  ID  healing  leave  scars,  but,  unlike  the  secondary  cutaneous  lesions, 
'  ire  neither  infectious  nor  contagious,  are  not,  as  a  rule,  symmetric, 
ir©  more  liable  to  be  attended  by  itching.     True  gummata  uiay 
Wop  in  the  skin  and  subcutaneous  tissue,  and  these  break  down  and 
kidney-shaped  ulcers  which  tend  to  sjnead  in  a  serpiginous  man- 
On  healing  (a  process  that  is  accomplished  with  difficulty),  scars 
ah.     Gummata   may   occur    in    the    mucous    membranes,   and    pasa 
nggh  the  stages  of  ulceration  and  cicatrization.     When  situated  in 
lirynx  or  trachea  their  healing  is  attended  with  narrowing  of  the 
»a.  jtnd  when  in  the  lower  bowel  or  the  rectum  dysenteric  symptoms, 
floied  by  actual  stenosis,  may  result. 

h  the  muMcles  gummata  occur  and  form  small  bard  tumors.     They 

[it  also  cause  periostitis  and  death  of  the  bones,  especially  of  the  nose, 

Ate,  and  skull;  ''nodes*'  are  thus  formed,  which  are  situated  chie€y 

on  the  tibia  and  the  skull  in  larger  or  smaller  uutnbers,  and  also, 

ugh  less  freijuently,  ujhju  other  bones.     Tliese  are  exceedingly  pain* 

,  particularly  at  night,  and  are  very  tender  under  the  pressing  finger. 

ley  may  be  trae  gummata,  but  more  often,  if  not  absorbed,  they  either 

one  ossified  or  undergo  fibroid  change,   while  in  rarer  ca.^^es  they 

urate.     Chronic  enlargement  of  the  lymphatics  and  of  the  testicle, 

*it!i  little  tendency   to   suppuration,    may   be  noticed.     The   pregnant 

tie  18  apt  to  abort  or  miscarry,  either  as  the  result  of  the  action  of 

syphilitic  vims  upon  the  ovum  or  of  the  presence  of  gummatous 

powths  in  the  placenta, 

ioimmuta  also  occur  in  the  internal  organs  (vm-eral  si^phili^),  and  of 
ie  litter  I  shall  speak  presently,  taking  up  separately  some  of  the 
*iri<i«s  organs  and  systeais  of  the  body.  Amtfloid  deffenerathn  is 
fr^^aently  caosed  by  the  ac(|uired  form,  particularly  syphilis  of  the 
Wctem  in  women,  but  very  rarely  by  the  congenital. 

Miliinant  Syphilis. — By  this  term  is  meant  a  virulent  and  a  fatal 
"ffffi  of  the  malady,  which  is  fortunately  rare.  The  various  stages 
ni^nifeat  themselves  early,  and  especially  the  tertiary,  aa  on  the  forty- 
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fifth  day  in  a  case  of  Mauriac.  The  course  is  rapid  and  the  condition 
resists  all  forms  of  treatment.  Roussel  narrates  a  case  in  which  death 
occurred  about  one  year  after  the  commencement  of  the  disease. 

Clinical  83rmptom8  of  Congenital  Syphilis^ — These  may, 
though  rarely,  be  identical  with  those  of  acquired  syphilis,  if  we  except 
the  chancre.^  Occasionally  the  characteristic  symptoms  are  present  at 
birth.  On  the  other  hand,  in  the  vast  majority  of  instances  they  appear 
between  the  first  and  fourth  months  of  life  (infra).  The  symptoms  of 
inherited  syphilis  may  be  grouped  according  to  the  time  of  appearance : 

(1)  In  tiie  New-bom. — There  is  a  lack  of  physical  development. 
The  babe  may  be  greatly  emaciated^  it  has  snuffles,  and  singultus  occa- 
sionally sets  in  soon  after  birth.  Skin-eruptions  are  rare,  except  pem- 
phigus neonatorum,  which  appears  as  bullae  on  the  palms  and  soles; 
among  exceptional  cutaneous  phenomena  are  gummata  around  the  radio- 
carpal articulations,  palmar  psoriasis,  and  a  fleeting  roseola.  Ulcers 
and  fissures  (rhagades)  may  be  noticed  around  the  outlets  of  the  body 
(mouth,  anus,  etc.) ;  the  osseous  system  may  show  hyperostoses  of  the 
long  bones ;  and  the  liver  and  spleen  are  enlarged.  Comby  reports  8 
cases  of  pseudo-paralysis  due  to  syphilis  in  the  new-born. 

(2)  Early  Post-natal  Ssrmptoms. — Most  subjects  of  syphilis  heredi- 
taria are  born  plump  and  without  taint.  Romiceano  *  gives  the  results 
of  his  observations  of  723  cases  of  infantile  syphilis  in  which  the  dis- 
ease appeared  chiefly  between  the  first  and  fifth  months,  and  only  27 
times  in  all  after  the  sixth  month.  Rogers's  statistics  show  that  among 
249  cases,  217  showed  symptoms  before  the  end  of  the  third  month. 
The  first  symptom  is  generally  coryza  (syphilitic  rhinitis),  which  is  be- 
trayed by  a  sero-purulent  or  bloody  discharge  and  a  peculiar  form  of 
obstructed  breathing  (snuffles),  rendering  nursing  difficult.  The  coryza 
may  in  some  cases  be  preceded  by  singultus  lasting  ten  or  twenty  days 
(Carini),  and  ulcers  may  form  in  the  nose,  leading  to  necrosis  of  the 
bones  and  producing  at  last  a  sunken  and  deformed  nose  which  is  highly 
significant.  The  coryza  may  extend  to  the  middle  ear  and  cause  otitis 
media,  with  deafness  and  otorrhea  as  the  chief  symptoms.  The  skull 
may  approach  the  natiform  in  shape,  and  the  signs  of  diaphyso-epiphys- 
eal  inflammation  develop. 

The  cutaneous  symptoms  appear  early.  The  skin  has  a  tawny  hue, 
and  an  erythematous  eruption  of  the  nates  and  genitals  is  frequently 
seen ;  this  is  patchy,  with  well-defined  margins,  and  has  the  character- 
istic coppery  color.  In  the  same  localities  papules  may  appear,  while 
pemphigus  may  attack  the  palms  and  soles.  Syphilitic  onychia  may  be 
present,  and  the  lips  and  angles  of  the  mouth  often  show  fissures  that 
are  of  real  diagnostic  worth.  Other  symptoms  are  ulcerations  of  the 
skin  and  mucous  surfaces,  falling  of  the  hair,  and  a  moderate  glandular 
enlargement. 

Enlargement  of  the  spleen  is  a  frequent  characteristic  symptom,  and 
White  says  that  the  enlargement  of  the  organ  when  "  painless,  subacute, 
persistent,  often  preceding  the  eruptions,  should  be  included  in  the  list 
of  significant  symptoms." 

Swelling  of  the  liver  may  also  be  present,  but  is  of  little  diagnostic 
import.    Syphilitic  infants  occasionally  manifest  a  hemorrhagic  tendency. 

*  With  prenatal  syphilis  we  are  not  concerned.  *  La  Progrh  mSdieaUj  Pkris. 
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birth  bleeding  from  the  timbilicus  may  occur;  later,  into  the  sub- 

iiieou5  tissue  and  from  tbe  mucous   membranes  (gastro-intestinal, 

I.  nasal,  etc).    Hecker  *  considers  an  examination  of  the  umbilical 

^iiportant  for  the  eariy  recognition  of  s\^hilis  in  the  offspring  of 

ric  parents;  if  the  microscope  shows  characteristic  changes,  time 

•  *  gained  for  treatment;   ''these   changes   range  from  a  decided 

eritis  or  periarteritis  or  phlebitis*  to  a  simple  round-celled  infiltra- 

r  tbe  blood-vessel  walls  or  the  surrounding  tissue."     As  pointed 

ifii  by  U»ler,  these  cases  must  not  be  confounded  witli  WinckeFs  disease. 

Among  nervous  symptoms,  restlessness,  sleeplessness,  and  a  harsh^ 

•    ;i   cry  which  may  be  almost  constant  for  days  together  and  due  most 

[      irdy  to  darting  pains,  are  the  chief     Anemia  and  other  evidences 

•  [^hilitic  cachexia  soon  supervene. 

1    Late  Symptoms. — The  symptoms  of  syphilis  hereditaria  tarda 

1    ■»;  be  arranged  in  groups  (Fournier): 

I      (1)  Those  J/uiicated  hif  the  General  Appearance, — There  is  a  retarded 

ir^Tirnil  development,  as  shown  by  the  small  stature,  undeveloped  muscles, 

tu  jmceful  form,  and  infantile  appearance  at  ages  varying  from  four  to 

'     vr  ar  more  years.     The  skin  has  an  earthen  tint,  and  the  hair  may 

U  .^^nty  and  late  in  its  appearance  on  the  face  and  genitals, 

■      (2)  Shtn-rieatrices^ — Cutaneous   scars,   particularly    if  multiple   and 

BT*'tnhng  over  a  circumscribed  area,  are  important  diagnostic   signs. 

Tir  ir  form  is  usually  round  or  serpiginous,  and  their  chief  locution  the 

ootith.  nose,  soft  palate,  and  Inmbo-gluteal  regions. 

t3)  Lesions  of  tht  Skdeton, — The  natiform  skull,  ''  with  a  transverse 

ttlirgeraent,  lateral  bulgings,  and  the   flattening  in   the    middle,"  is 

liDogt  pathognomonic.     Asymmetric  and  hydrocephalic  skulls  are  also 

%M  considered,  in  many  cases,  as  signs  of  hereditury  syphilis,  as  is  a 

and  deformed  nose.     The  thickened,  ""sahre-shiiped  "  tibia,  due 

matous  periostitis,  is  capital  evidence  of  the  disease,  while  the 

eiEcn-breasted  thorax  is  significant. 

(4)  The  testicles  show  an  arrest  in  development  (infantile  testicles). 
Tin*  ii  a  sclerotic  atrophy. 

(5)  Hutchinson  s  tria'i,  under  which  title  come  (a)  the  Hutchinson 
^tk;  (ft)  ear-conditions;  and  (c)  affections  of  the  eye. 

(a)  The  Hutchinson  Teeth, — Tbe  teeth  may  be  late  in  appearing,  and 
aedeatal  arch  may  be  maUbrmed,  tbe  leetb  presenting  various  irregu* 
Witifti  in  form  and  condition  (dental  dystropby). 

The  incisors,  especially  the  superior  median  of  the  second  dentition, 
vt  notched,  and  show  a  thinness  of  the  free  edge,  an  atrophy  of  tbe 
wiamit,  and  crescent-shaped  erosions.  Fournier*  calls  attention  to  the 
>Waceof  one,  two,  or  more  teeth  in  a  great  number  of  casies. 

(i)  Ear-conditions. — Otorrhea,  secondary  to  naso-pharyngeal  catarrh, 
»>*  already  been  mentioned,  anrl,  in  addition,  at  or  about  the  time  of 
pttbertr  an  incurable  form  of  deafness  may  develop  speedily,  without 
4*  presence  of  pathologic  lesions  to  explain  the  same. 

(^)  Afffietians  of  the  A)/t^ — These  are  interstitial  keratitis  and  iritis, 
•B^ng  both  eyes  successively. 

»  JaMJ.  Kindrrh,,  B<1.  li.,  Heft  3. 

*  QcM,  ktbdmn.  df  mid.  et  de  chir,,    Jatiuary  18,  1900. 
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ViscBBAL  Syphilis. 

Syphilis  of  the  Brain  and  Ciord.— Pathology. — The  most  characteristic 
and  not  infrequent  lesions  are  the  syphilitic  new-growths.  Their  size 
varies  from  that  of  a  bean  to  that  of  a  chestnut,  and  they  present  irreg- 
ular contours.  They  are  usually  situated  either  in  the  cerebral  hemi- 
spheres or  on  the  pons,  and  rather  superficially,  connecting  directly  or 
indirectly  with  the  dura  or  pia  mater.  They  may  not  infrequently  orig- 
inate in  the  dura  mater.  In  gummata  of  average  size  a  cut-section 
shows  caseation  in  spots  which  are  connected  and  surrounded  by  firm, 
translucent,  gray  or  reddish-gray,  fibrous  tissue;  and,  according  to 
Gowers,  the  more  irregular  surfaces  and  the  irregular  caseation  serve  as 
important  distinctions  from  tuberculous  tumors.  When,  as  is  usual,  the 
gummata  touch  the  membranes,  meningitis — subacute  or  chronic,  with 
much  thickening — is  combined. 

As  I  have  said,  the  condition  may  begin  as  a  gummatous  meningitis, 
while  in  fewer  instances  it  may  start  as  a  gummatous  arteritis.  On  the 
other  hand,  a  gumma  may  secondarily  involve  a  blood-vessel  for  a  con- 
siderable distance,  weakening  its  walls,  with  resulting  rupture  and  intra- 
cranial hemorrhage ;    or  it  may  bring  about  cerebral  thrombosis. 

Histologically  *'  the  cerebral  gumma  differs  from  other  similar  bodies 
chiefly  in  the  presence  of  very  large  spider-like  cells  containing  an  exag- 
gerated nucleus  and  a  granular  protoplasm  which  extends  into  the  multi- 
ple, branching,  rigid  prolongations  '*  (Wood).  The  arteries,  particularly 
those  of  the  base,  may  show  syphilitic  sclerosis ;  this  renders  them  thick, 
hard,  opaque-whitish,  until  their  lumen  is  well-nigh  obliterated. 

Gummatous  growths  may  attack  the  cord.  In  a  case  recently  reported 
by  Osier  a  new-growth  occupied  the  cord  opposite  the  root  of  the  third 
cervical  nerve.  The  other  gross  changes  found  in  connection  with 
cerebral  gummata  and  their  secondary  lesions  (softening,  collateral  in- 
flammation) are  also  observed  in  syphilis  of  the  cord. 

Etiology. — Cerebral  syphilis  is  usually  a  late  (tertiary)  manifestation — 
appearing  from  one  to  thirty  years  after  primary  infection — "  in  middle 
life  "  (Rothwell).  Lydston  and  others  have  shown  that  nervous  stigmata 
may  become  evident  during  the  secondary  stage,  even  as  early  as  three 
months  after  initial  infection.  It  oftenest  develops  in  cases  in  which 
the  secondary  symptoms  have  been  slight,  and  may  occur  in  those  in 
which  both  primary  and  secondary  manifestations  have  been  entirely 
overlooked.  Inherited  syphilis  affects  the  nervous  system  less  frequently 
than  does  the  acquired  form,  but  cerebral  gummata  have  been  noted  at 
all  periods  from  the  time  of  birth  until  after  puberty. 

Symptomatology. — Imbecility  and  idioci/  may  be  due  to  inherited 
syphilis,  but  they  are  probably  too  often  attributed  to  this  cause.  The 
other  features  simulate  those  of  the  acquired  form. 

The  symptoms  of  the  acquired  form  are  with  few  exceptions  referable 
to  three  affections :  (a)  epilepsy,    {h)  brain-tumor,  and  (<?)  paralysis. 

{a)  Epilcpsj/  coming  on  after  the  twenty-fifth  year,  not  dependent 
upon  alcohol  nor  uremia,  is  usually  due  to  the  ravages  of  syphilis,  and 
a  careful  search  for  traces  of  scars  and  of  the  entire  body -surface  for 
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lesioDB^  etc,  should  be  instituted.     The  appearance  of  the  disease 
he  pfeceded  by  psychic  distiirhance,  headache,  dizziness,  and  h:)ss 
memory.       Hysteric    nninifestatiotis   may   also   be  presented,    being 
t)ly  provoked  by  the  specific  lesions.     On  the  other  hand,  a  pro- 
torpor  which  may  last  for  a  few  days  or  as  OMiny  weeks  may 
rtop.      In  one  of  my  own  cases  periods  of  marked  mental  excite- 
that  persisted  for  three  or  four  days,  alternated  with  periods  of 
complete  insensibility  of  about  equal  duration. 
) Brain-tumor. — Thesvmptouis  pointing  to  brain-tumor  will  be  dis- 
'  iiijder  this  head  in  tue  section  on  Nervous  Diseases,     The  syph- 
nature  of  the  cerebral  growth   cannot  be  determined  with  any 
of  certainty  except  in  the  presence  of  a  clear  history  of  syphilis 
Dgenital  or  acquired — ^and  the  characteristic  symptoms  or  traces  of 
» primary,  secondary,  or  tertiary  lesions.    In  such  cases  the  diagnosis 
J  almost  undoubted. 
It  muFt  be  remembered  that  the  secondaries  are  either  sometimes 
lihseDt  or  go  unnoticed,  and  if  the  patient  has  had  a   primory  sore,  the 
tfnsence  of  the  characteristic  symptoms  of  brain-tumor  (headache,  optic 
llkAiritis^  convulsions,  etc.)  make  the  existence  of  specific  nerve-lesions 
[UgMy  probable.     The  chancre  may  also  be  overlooked   or  denied,  and 
Utiftfri  «iich  instances  as  the  latter  that  the  occurrence  of  convulsions 
-  over  thirty  should  excite  suspicion,  and  lead  to  a  trial  of  the 
^    I litic  treatment  for  further  confirmation. 
[()  Paralysis, — This  may  take  the  form  of  hemiplegia  (due  to  cerebral 
itmorrhage  or  tumor)  or  of  general  paralysis  {dementia  para!f/tica), 
Tl<»  relation  that  these  affections  bear  to  syphilis  will  be  indicated  in 
its  appropriate  place  in  this  work  in  the  description  of  Nervous  Dis- 
tm».    The  fact  may  here  be  pointed  out  that  syphilis  may  induce  pre- 
ciseW  the  same  changes  met  with  in  general  paralysis  of  the  insane. 

The  history  of  syphilitic  infection,  together  with  symptoms  of  an 
stjfjfical  type  of  spinal  tumor,  points  to  gumma  of  the  cord.  Syphilitic 
layelitis  usually  develops  within  five  years  after  infection,  and  may  pur- 
ine an  acute  or  subacute  course,  though  oftener  it  takes  the  form  of 
ckfonic  myelitis.  The  lattrr  attacks  by  preference  the  luinbo-dorsal 
KctioM  of  the  cord — a  fact  corroborated  by  the  character  of  the  symp- 
Muft.  The  clinical  features,  however,  are  not  distinctively  syphilitic; 
wJ  the  process  is  uninfluenced  by  the  most  vigorous  antisyphilitic 
iDetsQf^.  When  the  etiologic  inHoence  of  syphilis  can  be  shown, 
^p«c.ially  in  the  absence  of  other  causes,  the  diagnosis  of  syphilitic 
nJTelitis  rest«  upon  more  certain  ground.  Acute  syphilitic  myelitis 
|iva  nn  unfeivorable  prognosis. 
Central  Diaf/nosiM. — The  onset  in  nervous  syphilis  may  be  acute  or 
nte,  and  the  symptom-complex  embraces  a  multiplicity  of  phenom- 
^  tbere  being  an  especially  erratic  distribution  of  the  ocular  and 
ftther  attending  palsies  and  early   umrketl   impairmerit  of  the  rnind^ 

Syphios  of  the  Liver. 

In  my  experience  the  liver,  with  comparative  frequency,  bears  the 
^m  of  visceral  syphilis. 

Pathology. — Tlie  lesions  may  be  thus  classified:  (a)  Di^se  Syph- 
*^  Hepatitia. — This  is  met  with  chiefly  in  congenital  eases,  though  I 
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hare  seea  aa  instance  in  an  adult  who  died  of  cerebral  hemorrhage, 
the  occurrence  of  which  in  adult  life  has  been  questioned  by  some. 
The  liver  is  uniformly  enlarged,  firm,  and  resists  the  cutting  knife.  Its 
color  is  grayish-yellow. 

The  microscope  shows  a  marked  increase  in  the  connective  tissue  and 
a  cell-infiltration  throughout.  From  intense,  focal  cellular  infiltration 
miliary  guramata  may  result;  these  undergo  contraction,  diminishing 
somewhat  tbe  size  and  altering  the  shape  of  the  organ. 

(fi)  Gtimmata. — These  may  he  seen  in  congenital  cases  (chieHy  the 
miliary  gumniata)*  As  seen  in  the  adult,  hepatic  gummata  are  <lissem- 
inated  nodules,  with  the  usual  central,  cheesy  mass  surrounded  by  a  zone 
of  grayish  fibrous  tissue  and  varying  in  size  from  a  hazelnut  to  an  apple. 
Thcv  form  separate  tumors,  whose  favorite  seats  are  the  convex  surface 
of  the  organ,  especially  near  to  the  suspensory  ligament,  and  in  the 
region  of  the  portal  vessels.  They  are  usually  tertiary  lesions,  and 
do  not  appear  until  a  number  of  years  (two,  three,  or  four)  after 
infection.  These  so-called  sypliilomata  in  the  advanced  stage  con- 
tract, and  the  liver  will  be  found  smaller  than  the  normaL  Deep 
furrows  due  to  contracting  fibrous  bands  traverse  tlie  organ  in  different 
directions  and  divide  it  into  lobes  of  various  tiimensions.  Gummata 
frequently  undergo  fibroid  change,  but  more  rarely  they  soften  and 
liquefy  (Wilks).  On  the  other  hand,  before  contraction  occurs  the 
liver  is  increased  in  size  and  the  gummata  form  protuberances  on  its 
surface, 

(c)  Gummatous  Arteritis* — Briefly,  this  may  affect  both  the  ported 
vein  and  hepatic  artery,  though  syphilitic  endarteritis  is  situated  chiefly 
in  the  smaller  branches  of  the  latter. 

((/)  Ferihepatitifi. —  Here  Glisson's  capsule  is  thickened,  owing  to  aug- 
mentation of  its  connective-tissue  elements.  From  the  latter  there  dip 
into  the  hepatic  tissue  cicatricial  bands,  particularly  along  the  portal 
canals,  which  may  change  somewhat  the  shape  of  the  organ.  Section  shows 
admirably  the  pale  scar-like  tissue  (ru^f?  Diseased  of  the  Liver). 

Clinical  History. —  The  affection  may  exist  without  symptoms. 
In  the  congenital  form^  however,  we  have  signs  of  hepatic  enlargement, 
with  icterus,  the  spleen  being  likewise  large  and  firm,  as  a  rule.  The 
history  and  associated  lesions  are  necessary  to  a  certain  diagnosis. 

In  the  adult  syphilis  of  the  liver  does  not  usually  attract  attention 
until  the  gummata  interfere  with  the  portal  circulation.  As  they  un- 
dergo contraction  they  tend  to  occlude  some  of  the  portal  branches,  or 
they  may,  on  account  of  their  situation,  exert  pressure  upon  the  vena 
porta  itself.  In  either  event  the  evidences  (ascites  and  splenic  enlarge- 
ment) of  portal  obstruction  will  develop  as  in  alcoholic  cirrhosis.  The 
gastro-intestinal  symptoms  common  to  the  latter  disorder  are  also  pres- 
ent, and  obstnictive  jaundice  may  supervene,  though  it  is,  comparft^ 
tively  speaking,  rare.  Pain,  usually  localized  to  some  particular  spot 
over  the  right  hypochondrium,  is  sometimes  complained  of,  and  may  be 
quite  severe,  while  pressure  over  the  painful  area  elicits  great  tenderness, 

Fbyaical  Examination. — In  the  early  stage,  while  tbe  organ  is  en- 
larged, flattened,  irregular  protuberances  may  be  detected  by  the  pal- 
pating fingers.  At  a  more  advanced  period  ascites  may  interfere  with 
palpation,  and  in  such  cases  an  aspiration  of  the  fluid  will  enable  one 


STPfflUS  OF  THE  ALIMENTARY   TRACT, 


339 


the  syphiloma ta.     Finally,  in  the  stage  of  contraction  the  results 
lp«t]an  are  obviously  negative. 

tiere  is  a  group  of  cases  in  >vhicb   the  clinical  picture  is  that  of 

ceri  amyloid  dkease  of   the  viscera.     The    liver  and  spleen   are 

the  urine  is  increased  in  amount  and  contains  albumin  and 

and  finally  dropsy  gupervenei?. 

llMagnosis. — This  rest«  upon  the  etiology,  the  presence  of  scars  iu 

» throat  or  on  the  skin-surface,  bone-lesions  (especially  irregularities 

fllie  tibia]  surfaces),  or  otlier  evidences  of  the  ravages  of  the  disease, 

li  upon  moderately  good  general  health.     The  most  important  local 

Bptoms  are  the  hemispheric  prominences  on  the  surface  of  tbe  liver 

Bd  the  localized  pain. 

Tli€  diagnosis  between  syphilitic  disease  of  the  liver  and  eeJu'noeoef*us- 

is  sometimes  extremely  difficult.      R.   Lennhoff  has    noted   in  a 

nhet  of  cases  of  echinococcus-cyst  that  on  deep  inspiration  a  furrow 

» above  the  tumor,  between  it  and  the  edge  of  the  ribs. 
The  clinical  6ndings  resemble  those  of  cancer  of  the  organ.     I  have 
BtiMled  the  main  dissimilar  points  in  the  subjoined  table ; 


Stpbilis  op  the  Liver. 

r  of  hereditr  or  of  infeotioD. 

lO^con  congtnitallj,  or,  if  acquired^  at 

(Qnmaiceompaiiied  bj  f^ymptoins  of  ter- 
ti»y  sTphiti.^ — iilopecta,  rupia,  etc. 
Jwndiec  and  ascites  are  common,  e«pe- 

fisilT  the  latter.     No  cachexia. 
Tfct  marrin,  on  palpation,  ib  markedly 
ifitfal&r,  and  neitner  nodular  nor  um- 
iRlioitod. 
I  ^Mnrn  may  follow,  or  the  affection 
■1^  m  for  f  ear». 


Cancer. 

History     of    heredity     or    of    primary 

growth. 
Never  congenital.     Usually  occurs  after 

the  a^e  of  forty, 
Dft^'n    [irtH-eded  hy  the  primary  growth 

m  pylorus,  uierus.  mamtuary  ^land. 
Jaundice  and  ascites  are  rare.     Marked 

caches  ill, 
Often  the  Diargin  reveals  the  presence  of 

uiiihilicated  nodules. 

Always  fatal.     Duration  usually  from  a 
few  months  to  a  year» 


Tlecourae  and  the  reiulf 8  of  antisyphilitic  treatment  are  of  Talne 
fronj  a  diagnostic  view-point.  The  course  is  slow  and  often  interrupted, 
'Ue  appropriate  treatment  may  lead  to  recovery,  as  in  tbree  of  ray 


cues, 


Syphilis  of  the  Alembntary  Tract. 


Tke  lesions  in  the  mouth  have  been  for  the  most  part  considered. 
Ill  tie  tongue  gummata  often  develop.  A  decidedly  fissured  appearance 
^' the  organ  and  wbitieh  scar-like  patches  upon  the  surface  may  be  ob- 
•«rveii  in  syphilis,  btit  have  no  essential  connection  with  that  disease. 
GiiinBiaia  also  appear  on  the  posterior  wall  of  the  pharynx  and  lead  to 
iJcmtion,  which  may  cause  fatal  hemorrhage  by  erosion  of  adjacent 
'*J'ge  Wood-vessels  (internal  carotid,  etc.).  The  walls  of  the  esophagus 
^*y  al«o  be  invaded,  resulting  usually  in  stenosis. 

The  stomach-walle  may  be  infiltrated,  though  they  are  rarely  ulcer- 
ft^*  Einhorn,  Fournier,  and  others,  have  met  gastric  ulcer  in  syphilis; 
il»te  ('rired  by  the  specific  treatment.  Syphilitic  tumor  of  the  storaacb 
^7  firely  occur ;  the  symptoms  are  those  of  malignant  growth,  resem- 
olmg  dacer,  but  curable.  Syphilitic  ulcers  may  appear  in  the  intes- 
^^,  and  the  condition  may  lead  to  perforation  and  peritonitis. 
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Ghimmatoua  infiltration  of  the  rectum  is  a  somewhat  frequent,  severe, 
and  clinically  important  affection.  It  is  much  more  common  in  women 
than  in  men,  taking  place  in  the  ^'  submucosa  above  the  internal  sphinc- 
ter." It  has  frequently  caused  a  fatal  result  in  persons  who  failed  to 
show  post-mortem  specific  lesions  in  other  viscera,  and  hence  it  is  to  be 
classed  as  one  of  the  ravages.  The  result  of  the  gummatous  infiltration 
is  the  production  of  a  funnel-shaped  stenosis  of  the  rectum  which 
narrows  from  below  upward.  Above  the  stenosis,  and  directly  depend- 
ent upon  it,  there  is  dilatation  of  the  rectum  and  the  descending  colon. 
Here  may  also  be  found  ulcers — some  specific,  and  others  the  result  of 
mechanical  pressure  exerted  by  the  fecal  accumulations. 

Symptoms. — The  clinical  features  are  for  the  most  part  those  of  a 
gradually  induced  stenosis  of  the  rectum.  At  first  there  may  be  hem- 
orrhages, suggesting  internal  hemorrhoids.  The  action  of  the  bowels  is 
irregular,  and  is  followed  shortly  by  a  tendency  to  dysenteric  diarrhea, 
with  pains,  tenesmus,  and  scanty  stools  containing  mucus  and  pus. 
Prolapse  of  the  rectal  mucosa  may  occur,  and,  owing  to  the  presence  of 
small  hemorrhoids,  the  true  nature  of  the  case  may  be  overlooked. 
The  disease  is  most  distressing,  and  leads  slowly  and  gradually  to  ex- 
treme emaciation  and  asthenia.  Death  may  be  due  to  the  latter  or  to 
some  complication  (perforative  peritonitis,  etc.). 

Diagnosis. — This  may  be  aided  by  a  clear  history  of  associated 
syphilitic  symptoms  or  of  specific  lesions,  including  amyloid  degenera- 
tion. A  sure  demonstration  can  only  be  made  by  rectal  examination. 
The  examining  finger  feels  the  sharp  edge  of  the  cicatricial  ring.  Cancer 
of  the  rectum  can  readily  be  eliminated  on  account  of  the  absence  in 
syphilis  of  the  "  crater-like  *'  ulcer. 

Syphilis  of  the  Lungs. 

While  undoubted  cases  occur,  syphilis  of  the  lungs  is  rare  indeed. 
Pathology. — The  cases  are  pathologically  divisible  into  four  forms : 

ia)  Gummy  tumors;  {b)  Interstitial  pneumonia;  {c)  Brown  induration; 
d)  Fetal  pneumonia. 

(a)  Gummy  Tumors. — These  appear  as  yellowish-white  scattered 
nodules,  varying  in  size  from  a  cherry-pit  to  a  hen*s  egg.  Their  centers 
are  dry  and  caseous-looking,  and  their  peripheral  zones  fibrous.  They 
are  relatively  thicker  set  near  to  the  root  of  the  lungs.  Cicatricial 
bands  may  be  seen  connecting  not  only  the  separate  nodules,  but  stretch- 
ing outward  to  the  thickened  pleura.  Such  growths  may  undergo  soft- 
ening and  ulceration,  thus  forming  a  cavity  that  rarely  attains  to  laree 
measurements;  or,  on  the  other  hand,  in  favorable  cases  the  fibroid 
changes  and  cicatrization  may  lead  to  recovery. 

A  primary  lesion  is  atrophy  of  the  alveolar  walls,  with  hyaline  de- 
generation of  the  capillaries  (Councilman).  Broncho-pneumonia  (not 
distinctively  syphilitic)  may  be  associated. 

(b)  Interstitial  Pneumonia. — This  is  a  fibrous  infiltration,  showing  a 
predilection  for  the  right  lung.  Its  chief  seat  is  the  root  of  the  lung, 
whence  it  extends  along  the  bronchi  and  vessels,  and  usually  involves  a 
part  of  one  or  more  lobes.  Occasionally  its  starting-point  is  the  pleura, 
from  which  the  process  advances  along  lines  corresponding  to  the  inter- 
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tissue.     Bronchiectasis  may  be  noticed.     Gummata  may  also  be 

ated,  or  may  have  been  present  and  been  practically  obliterated 

the  process  of  cicatrization.     I  have  seen  an  instance  in  which 

merest   vestige  of  gummatous  material  remained. 

(r)  Brown  induratioii,  simulating  exactly  that  which  is  seen  in  asso- 

lliou  with  organic  valvular  diseases,  may  be  observed,  but  it  may  have 

I  necessary  connection  with  syphilis. 

(J)  Petal  Pneumonia  (  Vircltotvs  White  Hepatizatmi), — ^This  is  pecn- 
•  to  the  new-born,  in  which  miliary  gnmraata  first  occur,  followed  by 
atization  of  large  zones  or  an  entire  lung.  The  chief  changes  are 
intiltratioD  of  the  alveolar  walls,  while  the  air-cells  are  filled  with 
quamated  epithelium ;  on  section  the  tissue  presents  a  grayish-white 

urance. 

Symptoms. — From  what  has  just  been  stated  it  is  clear  that  a 

limited  number  of  cases  present  symptoms  and  signs  that  simu- 

►vrtlinary  ulcerative  phthisis,  but  do  not  show  bacilli  in  the  sputum, 

ad  hence  have  no  connection  with  genuine  phthisis.     There  is  another 

oap  of  cases  in  which  the  picture  presented  to  view  is  almost  identical 

If itb  that  of  fibroid  induration   though  usually  giving  a  distinctly  syph- 

Bitic  history.    I  am  not  prepared  to  say  that  there  is  an  acute  syphilitic 

[broncho-pneumonia  analogous  to  acute  pneumonic  phthisis,   though   I 

llnl  to  see  any  reason  why  malignant  syphilis  may  not  attack  the  lung 

\^  take  that  form.     The  symptoms  may  be  too  few  and  too  mild  to 

ifonl  ground  for  suspicion. 

IMagno8i8.™-If  a  suspected  case  is  treated  early  and  accurately,  the 
mult  may  serve  to  corroborate  the  diagnosis,  which  is  at  first  far  from 
Wioff  find. 

Srmchieetams^  dependent  upon  syphilitic  peribronchitis  or  intersti- 
iJil  pneumonia,  cannot  be  discriminated  from  other  forms  of  that  disease 
ercept  there  be  a  clear  history  of  infection,  and  unless  associated  scars 
<»r  ictive  syphilitic  lesions  coexist  Pulmnnary  tuberruhmx  cannot  be 
iistingnished  from  pulmonary  syphilh  without  a  careful  microscopic 
«4aiination  of  the  sputum.  Moreover,  it  must  not  be  forgotten  that 
;  luetics  often  develop  ulcerative  phthisis,  and  hence  these  affections  are 
f  ttftea  combined. 

Syphilis  op  the  Spleen. 

pQtkologically^  syphilis  of  the  spleen  is  to  be  classed  with  the  general 
*<wflopathy  of  the  disease.  According  to  the  statistics  of  Si5e  (relating 
to  berediury  syphilis)  and  of  Avanzini  and  Schuchter  (relating  to  ac- 
fluirej  syphilis),  in  about  25  per  cent,  of  the  cases  of  secondary  syphilis 
•hypertrophy  of  the  spleen  may  be  noted.  This  augmentation  begins 
n*m  two  to  four  weeks  after  the  appearance  of  the  chancre,  and  gradu- 
ally increases,  persisting  throughout  the  secondary  period ;  it  is  not, 
™*ever,  observed  during  the  tertiary  stage.  It  is  often  accompanied 
I      kj  localized  pain — syphilitic  pleurodynia  (Besnier). 

SYPmLIS  OP   THE   OmCDLATORY   StSTBM. 

ft«   Heart. — The    pathologic    divisions    are — {n)    Gummafa,    which 
ly  the  walls  of  the  left  ventricle.     They  are  usually  encysted. 
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(b)  A  Fibro-Bclerotic  MyocarditiB. — The  process  begins  in  the  peri- 
vascular tissue  and  proceeds  from  the  vessel  walls  outward  (Mracek). 
It  is  diffuse,  as  a  rule,  and  leads  to  narrowing  of  the  lumina  of  the  cor- 
onary arteries  and  their  branches  or  to  aneurysmal  bulgings,  but  the 
pathologic  effects  of  these  lesions  are  seldom  detected  clinically.  Sud- 
den death  may  occur. 

(<?)  SyphiUtic  Endocarditis. — The  changes  are  of  the  fibro-sclerotic 
variety,  and  not  of  the  more  acute  verrucose  or  warty  type.  The  symp- 
toms to  which  the  lesion  gives  rise  are  depicted  under  Organic  Valvular 
Disease. 

Syphilis  of  thb  Abtbbibs. 

Two  forms  are  recognized :  {a)  Obliterating  Endarteritis, — Here  the 
syphilitic  product  consists  chiefly  of  proliferated  subendothelial  tissue, 
which  encroaches  more  and  more  upon  the  lumen  of  the  vessel — ^a  fact 
to  which  the  disease  owes  its  name.  This  so-called  "  Heubner's  degen- 
eration '*  is  not  peculiar  to  syphilis,  but,  as  Osier  says,  ^'  if,  however, 
there  are  gummata  in  other  parts,  or  if  there  be  gummatous  periarter- 
itis in  adjacent  vessels,  the  process  may  be  regarded  as  syphilitic." 

(6)  Oummatous  Periarteritis. — This  results  in  larger  or  smaller  nod- 
ules or  ovoid  masses  that  may  encircle  the  artery.  Among  common 
seats  are  the  cerebral  and  coronary  vessels,  the  growth  starting  in  the 
adventitia  and  proceeding  outward.  According  to  the  views  of  syphil- 
ographers  of  the  present  day,  it  is  to  be  classed  with  the  ravages  of  the 
disease,  and  hence  is  not  due  to  the  syphilitic  virus. 

Syphilis  of  the  arteries  has  an  important  etiologic  bearing  upon 
atheroma  and  aneurysm  {vide  Diseases  of  the  Arteries). 

Syphilis  op  the  KmNnsYS. 

Renal  syphilis  belongs  chiefly  to  the  tertiary  stage,  though  it  may 
appear  in  the  secondary. 

Pathology. — (a)  Amyloid  degeneration  is  a  common  renal  lesion. 

S  Granular  atrophy  (Jaccoud). 
Gumma. 
Symptoms. — Except  in  the  case  of  amyloid  degeneration  the  con- 
ditions are  impossible  of  correct  diagnosis.     Wagner  describes  a  special 
form  which  he  calls  acute  syphilitic  glomerulo-nephritis.     Clinically,  it 
is  characterized  chiefly  by  hematuria,  and  ends  rapidly  with  uremia. 

Syphilis  of  the  Joints. 

The  following  division  of  the  affection  is  made  by  Hutchinson  of 
London : 

(1)  Synovitis  appears  during  the  secondary  stage,  but  soon  clears 
away  under  appropriate  treatment,  leaving  no  traces  behind. 

(2)  Perisi/yiovial  gummata. 

(3)  Arthritis^  due  to  osseous  nodes  or  gummata  in  the  neighborhood 
of  the  joints. 

(4)  True  Chronic  Synovitis. — This  is  the  most  common  form  of  syph- 
ilitic arthritis. 
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(0)  StfphUitic  chondro-arfhritis  (Virchow). 
,  Tlie  last  four  forms  belong  to  the  tertiary  lesionB. 

Bptoms. — It  is  to  be  borne  in  mind  that  a  joint-affection  that  does 
eld  to  specific  treatment  is  not  necCv^sarily  non-i^ypbilitic. 
Perisynovial  gumma  attacks  most  frequently  the  tissues  around  the 
^jojDt;  it  is  very  chronic  in  its  course  and  is  more  commonly  seen 
kiromea  than  in  men. 
Arthritis  due  to  osseous  nodes  has  a  special  diagnostic  feature  in  the 
i«fe  nocturnal  pains.  The  fourth  form  of  syphilitic  arthritis  (true 
tmic)  is  the  most  common  among  the  types  due  to  acquired  syphilis, 
bile  the  symmetric  synovitis  of  the  knees  occurring  about  puberty  is 
rhapd  peculiar  to  the  congenital  cases. 

Syphilis  op  the  Testigi^s, 

The  lesions  are  of  two  forms :  (a)  Gummata. — These  produce  hard, 
aally  nodular,  swellings,  either  single  or  multiple,  and  of  moderate  size, 
itoccapy  the  substance  of  the  testicle  and  sometimes  the  epididymis. 
(6)  Interstitial  Or chith. — ^This  is  a  fibro-sclerotic  change  that  leads  to 
k)w,  gradual  atrophy.     Though  bilateral,  it  is  usually  more  marked  on 
|wie  «de  than  the  other.     Ujndtdt/mitu  occasionally  develops  as  a  lesion 
W early  secondaries.     It  is  usually  unilateniL  painless,  and  quickly  dis- 
Ipjietrs  under  treatment.     In  the  tertiary  stage  gummata  may  develop. 
Dia^osis. — -In  gummatous  orchitis  tfie  swelling  of  the    testicle   is 
Ipiittlesss,   usually  nodular,    and    feels    much    like  a  scirrhous    growth, 
]  Eirely  it  ulcerates,  forming  a  fungous  testicle.     The  frequency  of  syph- 
ilitic involvement  of  the  organ  forms  a  leading  factor  in  the  diagnosis, 
hi  tuberculous  disease  the  history  and  associated  lesions  differ  from 
tkoie  of  syphilitic  orchitis,  and  the  epididymis  is  generally  aftected. 
Atropliied  testicles  may  be  due  to   congenital  syphilis.     In  such  in- 
itiDtes  typical  scars,  eye-affections,  and  the  characteristic  physiognomy 
we  usually  to  be  noted.     Hydrocele  may  owe  its  origin  to  the  same 
^o»e.    Atrophy  of  the  testes  may  lead  to  im potency  and  sterility.     Such 
Qutioeos  are  not  to  be  mistaken  for  the  results  of  metastasis  in  mumps. 

General  Diag^iosis  of  Syphilis. — ^Perhaps  sufficient  has  been 

^i'l  regarding  the  importance  of  obtaining  a  correct  statement   with 

f^fereoce  to  the  primary  infection.     On  failure  to  find  evidence  of  a 

I  ^nitAJ  chancre,  an  examination  for  extragenital  primary  sores  must  he 

Nwtitnted,  and  the  latter  will  be  found  to  be  by  no  means  rare,  even 

j  "Bong  children. 

The  secondaries  are  rarely  puzzling,  especially  when  the  previous 
listory  is  complete.  There  may  be  complicating  eruptions*  In  Bulk* 
l^s  records  of  300  cases,  23  well-recoguiiied  affections  of  the  skin  were 
*«ociat€d  with  syphilis.  In  this  connection  two  fiicts  need  to  be  era- 
":  first,  that  a  syphilitic  eruption,  either  macular  or  papular, 
^y rarely  cause  troublesome  itching;  and  second,  that  a  patient  with 
I  *  syphilitic  eruption  may  experience  itching  due  to  another  cause — 
J^Miely^  eczema  or  scabies. 

hhtritrd  stfphilis  may  be  diagnosticated  on  the  appearance  in  a  child 
I  Mcr  five  months  of  snuffles    and    the  characteristic  skin-eruptions. 
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SyphilU  hereditaria  tarda  may  be  recognized  either  from  a  retrospective 
view  or  from  the  presence  of  active  lesions  and  symptoms. 

Tertiary  manifestations  of  acquired  syphilis  embrace  these  points : 
1.  The  consideration  of  the  fact  that  obscure  cases  in  general  and 
atypical  symptom-groups  are  often  due  to  the  syphilitic  taint.  2.  Direct 
information  or  proof,  as  the  result  of  careful  inquiry,  to  show  that  the 
primary  and  secondary  stages  (either  one  or  other,  or  both)  have  trans- 
pired. 3.  The  evidence  presented  by  the  patient  and  to  be  obtained  by 
the  careful  objective  examination  of  the  eyes  (for  iritic  adhesions,  etc.), 
throat  and  skin  (for  scars),  bones  (for  necrosis  and  nodes),  and  the 
testes.  4.  Certain  symptoms  are  significant,  such  as  nocturnal  pains, 
paralysis  of  the  single  cranial  nerves,  double  deafness  without  otorrhea, 
etc.     5.  The  therapeutic  test  may  aid  in  doubtful  cases. 

The  presence  of  scars  constitutes  a  most  important  factor  in  making 
a  retrospective  diagnosis.  Recent  scars  are  pigmented,  and  exhibit  a 
slow,  progressive  clearing  up,  until,  from  four  to  eight  years  after  in- 
fection, they  are  wholly  decolorized.  On  the  other  hand,  as  pointed 
out  by  Hyde,  eczemato-varicose  scars  remain  stationary.  These  scars 
are  apt  to  be  found  on  the  scalp  and  on  the  anterior  surfaces  of  the  legs. 
They  may  be  single  or  multiple,  and  may  exhibit  certain  defined  shapes 
(semilunar,  dumb-bell,  etc.). 

Justus's  blood-test  for  syphilis^  which  consists  in  a  sharp,  transient 
reduction  of  the  hemoglobin  after  the  administration  by  inunction  or 
hypodermic  injections  of  mercury,  is  not  pathognomonic,  but  an  aid  in 
diagnosis.  It  occurs  in  conditions  other  than  syphilis  (Christian  and 
Foerster).* 

Oeneiul  Differential  Diagnosis. — Numerous  affections  and  conditions — 
local  and  general — are  liable  to  be  confounded  with  syphilis.  Mere 
allusion  to  some  of  these  common  errors  of  diagnosis  can  be  made  here, 
while  others  must  be  omitted  altogether : 

{a)  The  primary  sore  of  the  lip  has  been  mistaken  repeatedly  for 
cancer.  The  history  and  symptoms  of  syphilis,  together  with  the  ther- 
apeutic test,  must  clear  up  the  doubt. 

(b)  Certain  skin-eruptions  (lichen,  psoriasis,  papular  eczema,  etc.) 
may  be  mistaken  for  the  eruption  of  secondary  syphilis.  J.  V.  Shoe- 
maker' details  the  differential  diagnosis  in  a  recent  article,  which  the 
reader  who  desires  full  information  may  consult. 

{c)  Care  must  be  exercised  lest  the  specific  eruptive  fevers^  especially 
the  pustular  stage  of  small-pox,  be  mistaken  for  secondary  syphilis. 

{d)  The  syphilitic  arthritis  which  may  develop  at  the  onset  of  the 
second  stage  must  be  discriminated  from  rheumatic  arthritis — an  easy 
task  if  only  the  attention  be  drawn  to  the  primary  lesion  and  the  cha- 
racteristic secondaries  in  cases  of  the  former  disease. 

{e)  Syphilis  in  the  tertiary  stage  may  simulate  chronic  gout  or  rheu- 
matism^ and  unless  there  is  definite  evidence  of  syphilis  on  the  one  hand, 
or  typical  rheumatic  symptoms  and  history  on  the  other,  the  diagnosis 
may  remain  indefinitely  uncertain.     The  therapeutic  test  may  aid. 

(/)  Periosteal  nodes,  like  those  occurring  in  syphilis,  may  follow 
vaccination,  small-pox,  typhus  and  typhoid  fevers.  Here  the  history 
and  associated  phenomena  furnish  reliable  data  for  discrimination. 

*  UniveraUy  Med.  Mag.,  November,  1900.         *  Medical  BulUtin,  November,  1893. 
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1  Oiarcmama  af  the  tmmi  has  often  been  diagnosed,  and  the  tonsils 

excised  when  really  the  seat  of  a  syphilitic  lesion, 

1}  J&neway  ^   asserts  that  chronic  si/philtttc  fever  and  tuberculosis 

mot  rarely  confounded, 

rTr^tment. — (a)    ProphylaiiB.— To    prevent    the    transmission    of 

ittary  syphilis  infected  persons  should  not  marry  within  four  years 

the  appearance  of  the  primary  sore.     "  Marriage  should  also  be 

rented  when  the  patients  have  not  been  subjected  to  a  thorough  and 

anged  treatment'*  (Porter).     If  at  the  end  of  the  third  year  the 

kient  presents  a  mucous  patch,   he  njust  wait  one  year  longer. 

Should  a  healthy  mother  bear  a  syphilitic  child,  she  must  not  be 

bwed  to  suckle  it.     This  precaution,  though  apparently  contrary  to 

principle  laid  down  in  Colles's  law,  is  not  superfluous,  since  the 

lier  might  be  infected  by  any  oozing  fissures  or  condylomata  upon 

lips  or  in  the  moutb  of  the  child  if  erosions  of  her  nipple  were  to 

ttf,     Wet-Durses  should  not  be  employed  for  syphilitic  children,  but 

iybe  for  non-syphilitic,  even  when  the  mother  is  afTecteil,     if  syphilis 

ar  in  the  mother  during  pregnancy,  aiitiluetic  treatment  should  be 

an  and  persisted  in  even  after  apparent  recovery.     After  the  birth 

[the  child  treatment  should  be  continued,  if  the  chikl  be  nursed  by 

!  mother,  with  a  view  to  medicating  the  milk. 

As  has  already  been  stated,  the  most  fre<|uent  mode  of  infection  ig 
alar  and  illicit  sexual  congress,  and  it  follows  that  absolute  moral 
ritj  would  go  further  toward  the  prevention  of  this  widespread  malady 
lay  sanitary  code  or  legal  restrictions.     Physicians  cannot  too 
jjy  advocate  continence.     Should  prostitution   be  regulated  and 
Jonttolled  by  the  state  ?     Experience  has  shown  that  but  a  alight  con- 
[Wis  exercised  over  the  spread  of  syphilis  in  countries  where  system- 
atic regulation  of  prostitution  is  attempted  by  the  state.   I  am  of  opinion 
llbtihe  state  should  maintain  some  form  of  sanitary  regulation  and  con- 
IW,  bat,  unfortunately,  to  render  this  efficient  demands  that  prostitutes 
1  he  officially  registered.    Such  a  sanitary  supervision  should  consist 
I  the  examination  of  every  prostitute  at  least  twice  a  week,  including 
iBKfoaoopic  examination  of  the  uterine  and  vaginal  secretions,  and  the 
ndjng  of  every  diseased  prostitute  to  a  hospital  with  a  special  depart- 
wfor  ftueh  cases.'  Palmer  suggests  that  the  female  offender  is  u&ually 
llotiwure  of  the  existence  of  a  primary  sore,  while  the  male  is;  hence 
f4«  latter  should  undergo  inspection  also.      Inspection  of  prostitutes, 
tkwever,  unless  rigid  and  careful,  is  absolutely  valueless.     Chancres  are 
Uften  concealed  from  view  in  the  vatrina  or  upun  the  lateral  aspect  of  the 
[•Suteri.     The  maintenance  of  legal  brothels,  however,  is  not  here  rec- 
aended,  either  from  a  moral  or  hygienic  standpoint. 
(6)  Medicinal  Treatment  of  Hereditary  Syphilis. — For  syphilis  of  the 
r-born.  mercury,  either  in  the  form  of  calomel  (gr.  -jlg'-0,00ti4,  t.  i.d,) 
^T  gray  powder  (gr.  jpO,08i24,  t.  i.  d.),  is  to  be  employed.     These  babies 
must  be  hand-fed.     The  issue  is  almost  unexceptionally  bMd. 

When  the  first  symptoms  appear  at  the  second  or  third  month  the 
•love  method  of  treatment  is  generally  successful.     Among  the  poorer 
I  DO  objection  is  made  to  mercurial  inunctions,  and  these  are  often 

'  Amerifnn  Jtrttnmt  of  the  Medical  SeimreM^  8ept.,  189H. 

»  The  /Win  Ommitaion  on  (kt  PretfetUum  <^  Syphiikf  Dec.  1,  1892. 
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preferable*     The  ointment  may  be  nibbed  into  the  armpits,  thighs,  or^ 
siiles  tjf  the  abdomen,  which  should  be  covered  with  a  flannel  roller 
The  parts  must  be  kept  clean  ;  and  the  mouth  washed  after  nursing  with  a  j 
per  cent,  solution  of  boric  acid.     Shaw  prefers  to  treat  infantile  syphili 
by  inunctions,  because  of  the  digestive  disturbances  usually  following" 
the  iuternal  administration  of  mercury  to  children*     *St/phili's  hereiiila' 
ria  tarda  is  best  treated  by  the  use  of  potussium  or  sodium  iodid.     To 
the  iodi<l  may  be  added  mercurie  chlorid  in  suitable  doses,  though  the 
latter  may  sometimes  disagree  (Roberts).     In  addition  to  the  specific 
therapy,  tonic  measures  are  usually  indicated. 

((•)  Treatment  of  Acquired  SypMlis. — There  is  a  specific  plan  of  treat- 
ment which  should  he  commenced  as  »oon  as  the  appearance  of  the  sees- 
oudaries  has  set  the  diagnosis  of  the  given  case  at  rest.  This  is  the  use 
of  mercury,  and  rarely  of  potassium  iodid  also.  The  instances  in  which 
the  latter  alone  is  to  be  administered  are  rare,  Fournier*s  **  chronic  in- 
termittent treatment  "  of  syphilis — which  consists  in  continuous  medica- 
tion for  two  or  three  years  witL  mercury  and  iodin  alternately — is 
warmly  advocated  by  some  syphilographers ;  but  the  continuous  mode 
is,  in  the  opinion  of  most  specialists,  of  greater  advantage  to  the  patient. 
Unless  mercury  disagree  or  the  patient  is  exceedingly  susceptible  to  its 
physiologic  effects,  I  use  it  persistently  during  the  secondaries,  and  later 
at  intervals  until  the  end  of  two  years*  It  is  a  protracted  course,  and  a 
protracted  course  only,  of  the  specific  treatment  that  suffices  if  we  would 
obviate  the  dread  ravages  that  otherwise  are  so  apt  to  appear.  I  usually 
employ  the  protiodid  (gr.  |— ^ — 0.008-0,021,  three  times  a  day),  and 
later  the  biniodid  (gr.  t^it^ — 0.0()21-0.0027,  three  times  a  day).  We 
should  begin  by  giving  one  pill  three  times  daily,  and  increasing  one  pill 
each  day  until  the  preujonitory  symptoms  of  ptyalism  appear  (ten- 
derness  when  the  teeth  are  knocked  together,  and  ropy  saliva) ;  then 
the  liills  should  be  reduced  i  or  |,  depending  upon  the  number 
taken.  By  this  procedure  the  physician  is  able  to  ascertain  for  each 
case  the  largest  dose  of  mercury  that  can  he  given  without  harm. 
Hutchinson  recommends  the  gray  powder  given  in  pill-form,  com- 
bined  with  Dover's  powder  (aa  gr,  j-0*0648),  this  pill  to  be  taken  from 
four  to  six  times  daily,  A  well-known  nii.xture,  freely  prescribed  in 
many  dispensaries,  contains  mercuric  chlorid  and  potassium  iodid  in 
combination. 

Inunetions  of  mercurial  ointment  (3bs^2*0,  night  an<l  morning)  pro- 
duce excellent  results,  and  it  is  advisable  in  cases  in  which  the  syjdiilids 
yield  unsatisfactorily  to  internal  doj^age  to  suspend  the  latter  at  intervals 
of  six  or  eight  weeks  and  give  a  course  of  inunctions.  W  hite  advanc 
the  view  that  in  the  later  stages,  with  the  involvement  of  the  deeper  tissu 
the  combined  use  of  inunctions  over  the  affected  region  with  potaaaium 
iodid  internally  often  seems  to  have  distinct  advantages  as  compAred 
with  the  administration  of  the  ''mixed  treatment"  by  the  mouth.  It 
is  necessary  to  omit  the  inunction  once  in  seven  or  eight  days  for  one 
day,  and  to  take  a  warm  bath  to  aid  in  the  elimination  of  the  mercury. 

The  hfpodermic  use  of  mercury  in  syphilis  is  to  be  adopted  only  when 
very  prompt  action  of  this  agent  is  desired.  Several  preparations  are 
used,  and  whether  these  are  soluble  or  insoluble  is  a  matter  of  little  mo- 
tnent.     The  bichlorid  takes  first  place,  the  dose  being  gr.  \  (0,0162),  in 
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)to  20  drops  of  water,  twice  a  week.     Calomel  probably  holds  sec- 

1  place  (dose,  gr  j — 0.0648,  In  15  drops  of  glycerin,  twice  a  week). 

f  other  preparations  employed  are  tlie  peptonate  of  niereuiry  and 

roll.     All  iDJections  must  be  made  deeply  into  the  muscles.     The 

rtioeotis  injection  of  sterilized  serum  from  the  blood  of  lambs  and 

I  ills  beeo  successfully  practised  by  Tommasoli. 

method  of  fumi(/ation  has   gained   favor,    particularly   in  the 
bent   of  syphilis,  in  institutions   on   the    Continent.     Lane  rec* 
nds  that  calomel  (5iss — 0.0)  be  put  in  a  china  bowl  atjout  half 
with  water;    a  spirit    lanap    is  placed    under   this,  and    the  pa- 
nt ^*  sitting  above  it   wrapped   in   a  ch>ak,  has  a  deposit  of  mer- 
settle  all  over  bis  body  as  the  calomel   is  sublimed."     He  should 
HAin  wrapped  in  the  cloak  for  one  hour,  take  a  fumigation  once  daily, 
remain  in-doora.     From  six  weeks  to  three  months  are  necessary 
[effect  a  cure. 

The  teeth  should  be  cleaned  thrice  daily.     Ilyffkne  plays  no  meaii 
'  in  tlie  siiccessftil  management  of  syphilis.    The  diet  must  be  liberal, 
bogh  green  vegetables  and  fruits  are  not  to  be  taken.     Alcohol  and 
are  the  two  great  enemies  of  the  luetic. 
:iiiaiy  measureM^  when  the  disease  is  associated  with  other  lesions^ 
[)rtaDt.     If  syphilis  occur  in  a  tnberculous  subject,  it  is  of  ;iroat 
ut  to  add  the  potassium  iodid  to  the  mercurial,  and,  if  active  tubercu- 
I  legions  are  present,  cod-liver  oil  and  ereasote  as  well.     Anemia  and 
bihtycnll  for  iron  and  a  tonic  plan  of  treatment  generally.    Attention 
i^nld  be  given  to  the  stomach,  bowels,  kidneys,  and  other  internal 
^  118,  as  well  aa  to  the  nervous  system, 
Iw  women  the  iodids  should  be  suspended  during  menstruation  if 
flow  of  blood  is  excessive,  but  not  the  mercury.     Says  Maurlac; 
nring  pregnancy  specific  treatment  is  well  tolerated,  and  often  re- 
lir€«to  be  pushed  to  a  point  a  little  short  of  intoxication  for  the  good 
f  both  the  mother  and  the  child,  close  watch  being  kept  upon  the  kid- 
's, siwpending  treatment  at  the  first  sign  of  albumin.'' 
\d)  Ti^atment  of  Tertiary  SypMlis. — For  most  tertiary  manifestations, 
rioding  visceral  syphilis,  we  have  a  thera|ieutic  specific  in  potassium 
This  should   be   used   alone,  the  inunctions  of  mercury  being 
'  the  iodid  fails  to  produce  the  desired  result.     I  give  the  potaa- 
iid  in  a  saturated  Rf»lution,  one  minim  being  equal  to  J  grain  of 
I  alt,     I  use  gr.  x  (0.648)  t.  i.  d*  at  the  first  dose,  and  increase  the 
'  1  grain  (0.0648)  each  day  until  the  manifestations  hr  which  it  has 
prescribed  disappear  or  iodism  is  induced.     It  is  best  given  in  milk, 
showing  cerebral  symptoms  it  is  to  be  cautiously  U8ed,  and  it  is 
1  my  custom  to  combine  the  iodid  with  potassium  bromid. 
In  hepatic  syphilis  the  mercurials  are  usually  combined  with  iodids 
I  the  «t&rt,  and  particularly  calomel  if  there  be  ascites  or  jaundice^ 
I  In  nervauf  t^philii^  especially  in  the  graver  forms,  I  begin  with  large 
j(gr,  XX— 1,296,  three  times  a  day),  and  augment  as  above  indi- 
The  limit  of  doses  depends  upon  tlie  tWect  produced.     I  have 
bund  sodium   iodid  to  agree  better  with   the  stomach  than  the 
am  salt.     Most  syphilitics  tolerate  the  iodids  to  a  remarkable  de- 
»;  on  the  other  hand,  a  few  show  a  marked  idiosyncrasy  to  them, 
Doag  unpleasant  effects  are  coryza,  conjunctivitis  with  edema  of  the 
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eyelids,  salivation,  and  certain  skin-eruptions  (erythema,  urticaria,  etc.). 
In  this  form  of  syphilis,  as  in  the  earlier  stages,  the  specific  treatment 
is  made  much  more  effective  by  attention  to  certain  hygienic  measures 
— afresh  air,  appropriate  diet,  bathing,  exercise,  and  rest. 
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Definition. — A  chronic,  contagious  disease,  caused  by  the  bacillus 
leprae.  It  is  distinguished  by  constitutional  depression  and,  pathologi- 
cally, by  tuberculous  masses  in  the  muco-cutaneous  surfaces,  and  by 
changes  in  the  nerves. 

mstoric  Note.— In  1889,  Morrow  stated  that  in  India  alone 
there  were  certainly  not  less  than  150,000  lepers,  while  at  present  it  is 
estimated  that  there  are  over  250,000.      Its  geographic  distribution 

irobably  covers  more  than  one-third  of  the  entire  surface  of  the  dobe. 

t  is  common  in  Africa,  Brazil,  in  the  East,  and  in  Norway.  Li  the 
Sandwich  Islands  the  disease  is  of  comparatively  recent  origin,  and 
yet  of  great  and  increasing  prevalence,  a  leper  settlement  having 
been  established  consisting  of  more  than  11,000  cases.  Leprosy  is  not 
unknown  in  America,  and  in  Mexico  it  has  existed  ever  since  the  time 
of  Cortes  (Morrow).  Blanc  states  that  there  are  75  to  100  lepers  in 
Louisiana  alone.  It  was  introduced  into  California  and  Oregon  by  the 
Chinese,  and  into  Illinois,  Iowa,  Wisconsin,  and  Minnesota  by  Scandi- 
navian immigrants.  It  has  been  imported  from  the  Sandwich  Islands 
to  Salt  Lake  City^  and  from  Normandy  to  Tracadie  on  the  Gulf  of  the 
St.  Lawrence,  where  the  ''  disease  is  limited  to  two  or  three  counties 
which  are  settled  by  French  Canadians  **  (Osier).  Sporadic  cases  have 
been  met  with  in  most  of  the  larger  American  cities. 

Pathology. — The  bacilli  grow  and  develop  in  clusters  in  the  tuber- 
culous nodules  in  the  skin,  residing  within  the  epithelioid  cells  and  leu- 
kocytes. These  so-called  lepra-cells  are  probably  derived  from  the  lym- 
phatic vessels  or  capillaries,  having  been  transformed  by  the  bacilli. 
Surrounding  the  granulomatous  masses  is  a  layer  of  connective  tissue. 
The  bacilli  are  also  found  in  the  lymphatic  glands,  the  spleen,  and  liver, 
but  rarely  in  the  blood.  The  nodular  tumors  form  projections  from  the 
skin-surface,  and,  being  poorly  supplied  with  blood-vessels,  they  soon 
undergo  caseation  and  absorption  or  are  obliterated  by  dense  connective 
tissue,  which  leads  to  the  condition  known  as  fades  leontina.  The  pus- 
organism  generally  exercises  an  influence  in  causing  suppuration  with 
ulceration,  which  may  manifest  a  marked  destructive  tendency.  Sim- 
ilar changes  occur  in  the  internal  organs  or  in  the  mucous  mem- 
branes. 

Nerve-lesions  are  induced  by  the  presence  of  the  bacilli  within  and 
around  the  nerves.  Here  they  first  set  up  an  irritation  with  hyperes- 
thesia (neuritis),  which  leads  to  atrophy,  with  marked  degenerative 
changes. 
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Btiology. — ^Bacteriology. — In  1880,  Hansen  discovered  the  bacillus 
leprae,  which  has  since  been  proved  to  be  the  special  agent  of  the  dis- 
ease. It  strongly  resembles  the  tubercle  bacillus,  but  differential  stains 
have  been  suggested  by  Unna  and  others.  The  British  Leprosy  Com- 
mission have  shown  that  the  bacillus  can  be  cultivated,  but  inoculation 
experiments  on  animals  have  not  as  yet  succeeded.  Bordoni-Uffredozzi 
was  able  to  cultivate  a  bacillus,  which  differed  from  the  lepra  bacillus 
in  its  morphology,  although  staining  in  a  similar  manner. 

PredisiKming  Oanses. — ^Every  one  is  susceptible  to  leprosy,  but  the 
disease  is  most  frequent  between  the  twentieth  and  fortieth  years,  and 
is  rare  in  childhood.  Sex  and  latitude  have  little  if  any  influence. 
Hereditary  transmission  probably  influences  about  one-fortieth  of  the 
instances  (Zambaco).  Heredity  is  denied  by  both  Hansen  and  Ram- 
inez.  As  pointed  out  by  Bidenkap,  leprosy  is  often  rare  in  large  cities, 
even  though  prevalent  in  the  surrounding  rural  districts. 

Modes  of  Infection. — The  disease  is  transmitted  by  contact;  but 
Widal  and  others,  who  have  studied  the  disease  as  it  exists  in  the 
Hawaiian  Islands,  think  that  leprosy  is  contagious  only  by  inoculation. 
Morrow's  view,  that,  like  syphilis,  leprosy  is  generally  transferred  by 
sexual  intercourse,  receives  support.  Hansen  holds  that  the  infection 
atrium  is  unknown ;  he  thinks  it  probable,  however,  that  the  mouth  and 
nasal  cavities  are  the  avenues  of  entrance. 

Clinical  History. — Two  forms  are  recognized,  the  tubercular  and 
the  ane9thetic^  while  a  third  or  mixed  type  is  described  by  some  authors. 
Neither  of  the  first  two,  however,  runs  its  entire  course  without  develop- 
ing into  a  third  or  mixed  form. 

The  incubation  is  usually  long  (three  to  five  years — Hansen).  This 
period  may  rarely  be  shorter  on  the  one  hand,  or  greatly  retarded  on 
the  other.  Vague  prodromes  are  present  for  years  (drowsiness,  chilli- 
ness, irregularly  recurring  attacks  of  fever,  debility). 

(1)  Tubercular  Form. — In  the  first  stage  there  is  a  patchy,  cutaneous 
erythema  with  a  slight  hyperesthetic  elevation  of  the  affected  areas 
{macular  leprosy).  These  are  oftenest  seen  on  the  face  or  upon  the 
extensor  surfaces  of  the  arms  and  knees.  They  may  vanish  after  a 
while  and  leave  the  skin  pigmented  and  anesthetic,  and  later  the  pig- 
ment may  disappear,  while  white  spots  of  corresponding  size  remain 
{lepra  alba). 

When  the  disease  progresses  less  favorably  tuberculous  nodules  (dusky 
red  or  almost  brown  in  color)  develop  in  addition  to  anesthesia.  The 
small  ones  soon  disappear,  while  the  large  ones  are  either  absorbed  or 
break  down  and  ulcerate — changes  which,  as  they  advance  together  with 
the  slow  healing  process,  produce  marked  deformities.  The  skin  is 
greatly  thickened  and  presents  a  scaly  surface,  and  there  is  loss  of  sub- 
stance in  certain  parts,  while  others  are  enormously  enlarged  (eye- 
brows, nostrils,  lips,  etc.).  Among  the  many  symptoms  pointing  to 
involvement  of  the  mucous  membrane  are  ozena,  hoarseness  or  even 
aphonia,  and  the  signs  of  inhalation-pneumonia.  To  the  last-named 
disease,  as  well  as  to  ulcers  extending  deeply  into  the  mucosa  of  the 
pharvnx  and  larynx,  death  may  often  be  ascribed. 

(2)  Anesthetic  Form. — In  this  variety  the  local  symptoms  point  usu- 
ally to  implication  of  the  nerves.   At  the  onset  there  are  pain  s^n^  patchy 
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hyperesthesia^  while  minute  bullae,  due  to  trophic  changes,  put  in  an  ap- 
pearance on  the  arras  and  legs.  The  muscles  supplied  by  the  branches 
of  the  affected  nerve-trunk  waste,  and  the  superficial  nerves  feel  thick- 
ened and  nodular.  Bright-red  patches  of  vaso-molor  congestion  appear 
and  soon  become  anesthetic,  while  the  maculae  disappear.  AneHhesia 
may  procee<l  without  the  latter  eruption.  Dry,  yellowish- white,  scaly 
patches  upon  the  trunk  and  extremities  are  also  visible.  Early  their 
centers  alone  are  anesthetic,  but  subsequently  the  loss  of  sensation 
spreads  even  to  healtby  portions  of  the  skin. 

Trophic  alteration n  reach  an  extreme  degree.  Bullae  of  consid- 
erable size  appear,  and,  bursting,  leave  perforating  or  destructive 
ulcers,  usually  upon  the  extremities.  As  the  result  of  absorption, 
wasting,  and  necrosis  great  deformities  are  produced.  The  bauds  often 
take  on  a  claw-like  form,  and  the  fingers  and  toes  may  disappear  {lepra 
mutihins\ 

Piagnosis* — The  early  diagnosis  rests  upon  the  presence  of  patchy 
erytbtjuia  with  hyperesthesia,  followed  by  the  development  of  anesthesia, 
with  a  disappearance  of  the  macular  eruption.  Nodular  neuritis  is 
pathognomonic 'of  anesthetic  leprosy.  Scraping  a  piece  of  new  growth 
may  rarely  exhibit  the  specific  bacilli.  In  the  advanced*stages  of  either 
form  confusion  could  scarcely  arise.  The  nodular  form  of  fuhercular 
st/philis  is  distinguished  by  the  distribution  of  the  lesions,  the  history, 
and  the  frequent  sensory  nerve-lesions.  Zambaco  and  others  have 
claimed  that  syringomyelia  and  Monmn9  disease  are  in  most  cases  but 
forms  of  leprosy;  but  this  has  been  disputed  by  Hoffman,  Schlesinger, 
Sahli,  and  others*  Syringomyelia  depends  on  lesions  of  the  central 
nervous  system,  while  leprosy  has  its  nervous  lesions  in  the  peripheral 
nerves;  and  on  this  basis  the  two  may  be  differentiated.  The  first 
symptoms  in  syringomyelia  are  localized  usually  in  the  upper  extrem- 
ities, while  in  leprosy  they  are  generalized.  In  leprosy  the  tactile  sense 
is  usually  lost,  in  syringomyelia  usually  not  lost. 

Senmi-diagiiosis  of  Leprosy. — Spronck  *  asserts  that  the  senzm  of 
leprous  patients,  so  far  as  examined,  will  agglutinate  the  bacillus  in  dila- 
tion of  1  to  60  or  1  to  1000.  There  in  probably  no  relation  between 
the  agglutinizing  power  of  the  blood  and  the  clinical  symptoms. 

Prognosis. — ^Leprosy  runs  a  very  chronic  course,  lasting  sometimes 
two,  three,  or  more  decades.  The  prognosis  as  to  the  hnal  issue  is  htipe^ 
less,  but  the  patient  may  live  in  comparative  comfort  for  many  years 
before  tbe  ravages  of  the  disease  cause  great  mutilation. 

Treatment, — Here  may  be  mentioned  the  fact  that  certain  diseafl€8 
are  supposed  to  exercise  a  retarding  effect  on  leprosy  (pleurisy,  pneu- 
monia, variola,  phthisis).  Antagonistic  inoculation^  however,  as  prac- 
tised by  Beaven  Rake  and  others,  has  been  practically  negative  in  it* 
effects;  and  the  same  is  true  of  the  treatment  by  Koch's  tuberculin. 
The  disease  has  thus  far  rt^sisted  all  methods  of  treatment  looking  to  a 
cure.  Phillippo  found  that  gurjnn  oil  was  serviceable,  ulcers  neing 
rapidly  cured  by  its  application :  the  oil  may  also  be  applied  as  an  oint- 
ment to  the  swollen  parts.  Internally,  chaulmoogra  oil  has  been  employed 
by  Bcrge  and  Phillippo  with  excellent  results,  the  dose  being  from  1  to 
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IS  (4.0-^.0),     It  is  sometimes  administered  in  pearls  (each  con- 

ig  HI  S  to  5  (0.199-0.333),  in  ascending  doses,  until  the  limit  of 

ice    is   reached.     Surgical   interference    may   become    necessary. 

Uton  of  lepers  has  been  instituted  in  certain  localities  with  en- 

reaults.      Calmette's  anti venomous  serum,  while  not  a  true 

maj  produce  marked  temporary  improyement  or  even  cure  in 

iplicated  caaefl. 


GLANDERS, 

(Farcy). 

Definitioil. — An   infectious  disease  of  equine  origin,  and   caused 
rthe  bactlltis  mallei.     Tw^o  forms  are  recognized^ — true  glanders  and 

Pathology. — The  characteristic  lesions  are  new  growths  (granu- 
iUk  according  to  Virchow),  which  are  usually  nodular  in  character, 
they  may  be  diffuse.  These  masses  soften  and  form  ulcers  when 
ifT  occur  on  the  nasal  mncosa,  and  abscesses  when  they  are  situated 
[kctitaneously-  Microscopically,  the  nodular  tumors  are  composed  of 
ffts — ^lymphoid  and  epithelioid — together  with  the  specific  bacillus. 

Btiology. — The  morbid  changes  above  described  are  caused  by  a 
tpecific  organism,  the  bacillus  mallei^  which  resembles  closely  the  tnber- 

18,  though  it  is  a  little  thicker  as  well  as  shorten     It  is  non- 

TJftOtile.    It  can  be  readily  grown,  and  as  readily  inoculated  into  horses, 
b  which  it  produces  the  disease  with  every  characteristic  symptom. 
.p«  the  simplest  method  of  staining  the  bacillus  mallei  ''  is  to  treat 
•glass  preparation  with  warm  carbol-fuchsin,  and  then  wash  it  off 
i2  per  cent,  solution  of  nitric  acid," 

Mm  of  Infectioii. — The  virus  is,  as  a  rule,  transferred  directly  from 
infected  animal  to  man,  hence  the  disease  occurs  almost  invariably 
ig  males  and  persons  who  come  in  contact  with  horses  (hostlers, 
«owhmen.  soldiers,  veterinarians,  and  farmers).  Transmission  from  man 
tottin  has  been  observed,  but  rarely.  The  medium  of  conveyance  is 
tidier  the  inw  or  the  nasal  seendionHy  which  may  drop  or  he  blown  from 
tie  unimars  nostrils  upon  a  wound  in  the  skin  or  mucous  membranes, 
liowever  slight,  and  be  absorbed. 

Immtmity, — The  disease  is  rare  in  man,  because  of  o  I  most  com- 
plete natural  immunity.  Singer  has  produced  artificial  immunity 
ty  intravenous    injections  of  sterilized    cultures  of  the   glanders  ba- 

Clinical  History. — ^The  duration  of  the  ineiibation-period  is  from 

*kw€  to  five  days,  and  rarely  longer.     Both  glanders  and  farcy  may  be 

omteof  rhrtrnir  in  their  course. 

Ilj  Acute  Slanders. — At  first  the  signs  of  inflammation  develop  at  the 

tf  infection,  lymphangitiH  and  swelling  of  the  adjacent  lymphatic 

keing  associated.     Fever  and  other  evidences  of  general  disturb- 

incvfoon  appear,  and  at  the  end  of  two  or  more  days  the  nasal  mucosa 
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becomes  implicated^  ulcers  forming,  from  which  a  fetid  mnco-pundent 
(sometimes  blood-streaked)  discharge  takes  place.  Nose-bleed  is  com- 
mon. Later  an  ervption  comes  out  on  the  face,  the  trnnk^  and  the  ex- 
tremities, particularly  about  the  joints.  It  is  papular,  quickly  becoming 
pustular,  and  the  pustules  may  dry  up  while  fresh  papules  are  develop- 
ing— a  characteristic  feature.  The  facey  particularly  the  nose,  now 
swells,  and  a  bluish-brown  tumor  covered  with  vesicles  appears.  Impli- 
cation of  adjacent  mucous  membranes — conjunctivae,  pharynx,  mouth, 
etc. — is  usual,  and  less  frequently  the  bronchial  and  gastro-intestinal 
mucous  membranes  are  involved.  The  ulcerative  processes  may  extend 
to  the  bones,  setting  up  necrosis.  True  arthritis  occurs  in  10  per  cent, 
of  the  cases  (H.  Morel). 

(2)  Chronic  Glanders. — A  rare  disease  with  mild  but  vague  general 
symptoms^  as  muscular  and  arthritic  pains,  fever  at  intervals,  asthenia, 
and  progressive  wasting,  and  the  local  features  of  nasal  catarrh,  with  a 
bloody  muco-purulent  discharge.     Cough  may  be  present. 

(3)  Acute  Farcy. — In  this  form  the  virus  is  inoculated  into  the  skin, 
which  presents  the  chief  symptoms,  the  nasal  condition  being  in  abey- 
ance or  absent.  The  primary  lesion  is  of  an  aggravated  type,  accom- 
panied by  a  large  crop  of  cutaneous  boils  and  abscesses,  which  often 
follow  the  line  of  the  lymphatics.  Their  favorite  seat  is  in  the  vicinity 
of  the  joints.  The  constitutional  symptoms  simulate  those  of  acute 
pyemia. 

(4)  Chronic  Farcy. — Granulomatous  tumors,  resulting  in  abscesses, 
constitute  the  chief  clinical  peculiarity.  The  abscesses  are  situated 
primarily  in  the  subcutaneous  tissues,  and  often  near  the  joints.  As  a 
rule,  they  open  spontaneously  and  discharge,  first  a  thick,  creamy  pus, 
and  later  a  thin,  fetid  material.  They  sometimes  form  distinct  ulcers, 
which  extend  in  depth  until  the  bones  are  involved. 

The  general  symptoms  simulate  those  of  chronic  glanders,  the  fever- 
curve  being  of  the  hectic  type.  In  advanced  cases  emaciation  and 
prostration  become  extreme.  The  duration  varies  from  ten  to  eighteen 
months,  though  death  may  result  earlier  from  some  associated  dis- 
ease. 

Diagnosis. — The  diagnosis  cannot  be  made  without  a  clear  history 
of  contact  with  an  animal  known  to  be  affected  with  the  disease.  In 
doubtful  instances  pure  cultures  should  be  made,  and  inoculated  into  a 
rabbit  or  guinea-pig.  Death  of  the  animal  infected  usually  occurs  within 
twenty-four  hours.  One  of  the  products  of  the  bacillus  mallei  is  so-called 
"mallein,*'  which  has  been  used  by  Nocard  and  others  as  a  diagnostic 
agent  in  animals.  Its  injection  into  horses  suffering  from  glanders  is 
followed  by  a  febrile  reaction.  Schindelke  injected  more  than  six  hun- 
dred horses  with  Forth's  mallein,  and  his  results  show  that  a  reaction  of 
3.5°  F.  (2°  C.)  is  an  almost  positive  proof  of  glanders;  a  rise  exceed- 
ing 1.85°  F.  (1.5°  C.)  affords  a  strong  presumption;  while  a  rise  of 
1.25°  F.  (1°  C.)  is  suspicious.' 

Differential  Diagnosis. — Cases  of  acute  glanders  have  been  mis- 
taken for  variola ;  but  the  history  of  exposure,  the  mode  of  onset, 
nasal  symptoms  and  the  course  of  the  eruption  all  differ  from  those  of 
the  latter  disease.  Pyemia  may  be  eliminated  by  the  history  of  ex- 
»  Saundere"  Year-Book  for  1896,  p.  1013. 
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loculation  experiments.     The  chronic  forms  must  be  ilis- 
tuberculosk  and  m/pktlii. 
3gTlosi5. — Acute  glanders  ami  aeute  farcy  are  almost  invariably 
The  chronic  forms,  however,  and  particularly  chronic  farcy,  end 
»T€ry.  under  appropriate  treatment,  in  nearly  one-half  the  cases. 

Itment*^ — The  primary  lesion  should  be  dealt  with  surgically, 

thorough   disinfection   fipllowed  by  catiterization  is  highly  recom- 

tided.      Bayard  Holmes  advocates  the  opening  of  fresh  ahsces&es  and 

I  scraping  out  of  old  ones  under  an  anesthetic.     A  supporting  plan 

Itrcstmenta  by  generous  feeding  and  judicious  stimulation,  is  to  be 

i>pted,  and  the  jtymptoms  are  to  be  met  aa  they  appear.    The  product, 

lleiD,"  has  been   recommended  as  a  specific  in  this  disease,   but 

Bonom^,  who  reports  an  instance  in   which  recovery  followed  its 

J  contends  that  its  curative  properties  have  not  yet  been  demonstrated. 


ACTINOMYCOSIS. 

{ *  *  Jiifj'Jfi  ir^ "   "  L  It  tiipfj-fti  tr^ ' '  He. ) 

Defittitioii. — An  infections  disease  of  cattle,  less  frequently  of  man, 
T  by  the  ray-fungus  {actinomyces),  which  grows  in  the  tissues,  de- 
ftloping  a  mass  with  secondary  chronic  inflammation  and  metastatic 
ovth,  as  well  as  a  secondary  pyemic  infection. 
Historic  Note. — In  1877.  Bollinger  gav*^  the  first  ilescription  of 
srjiY-fiin*!u:?..  which  he  had  observed  in  the  disease  kntjwn  a^s  ^*  bis- 
jjiw  m  the  ox.  Israel  of  Berlin  discovered  the  fungus  in  man  one 
Ijeir  later.  In  1879,  Ponfick  showed  clearly  that  actinomycosis  in  niaa 
liod  e&ttle  was  one  and  the  same  disease.  Murphy,  who  described  the 
rM  caise  of  actinomycosis  hominis  in  America,  states  tlmt  up  to  the 
present  date  more  than  500  cases  have  been   reported. 

Pathology. — ^A  macroscopic  mass  is  proiluced,  c(*nsisting  of  a  cen- 
j  tnl  ftjngou'*  mass  from  which  threads  of  mycelia  radiate  in  all  direc- 
<«»«»  producing  the  ray  form  of  growth.  Individual  growths  are  of 
lie  B\ie  of  a  millet-seed,  hut  their  aggregation  may  result  in  masses 
<»  Iirge  as  an  orange.  They  are  of  a  sulphur-yellow  color  and  of 
UHHiiwy  consistence. 

SUcfoifcof^tcaUt/^  the  little  or  single  ray-like  tumors  ahow  straight  or 
^^  branching  filaments  {unpni).  Their  tlevelopment  is  aceom[fanied 
I^V  lb<?  growth  of  ilense  ailjacent  connective  tissue.  In  addition,  ab- 
I  »o«««  containing  yellow  granules  in  the  pus  occur,  but  these  are  sec- 
I  (Jlidary.  The  usual  lesions  are  not  the  same  as  those  described  as 
occarring  in  beasts*.  In  man  the  lesions  are  those  of  chronic  pyemia, 
ati4  coastst  of  a  metastatic  abscess-formation, 

Bacterialogy. — The  orgaiiism  of  the  ilisease  belongs  to  the  cbitlothrix 
variety  of  fnn>rus,  and  may  be  cnltivatetl,  though  with  difficulty.  The 
fiufr  threads  may  readily  be  stained  with  anilm  colors.  The  cinb-shaped 
projectiaris,  however,  do  not  take  these  stains,  so  that  when  examining 
sections  Gram^s  method  may  be  used.  Habhiis  unil  cows  have  been 
nooettfolly  inoculated  with  cultures  of  the  actinomyces. 
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Modes  of  Infection. — Infection  generally  takes  place  through  the 
mouth,  teeth,  and  pharynx  ;  and  rarely  the  gate  of  entrance  for  the 
virus  is  the  air-passages  or  the  skin.  It  is  generally  introduced  with 
the  food  or  drink,  and  Bostroem,  from  a  study  of  32  cases,  concludes 
that  the  poison  enters  the  economy  by  means  of  the  ingested  grains  of 
some  cereal  (barley).  Infection  cannot  occur  through  a  normal  mucous 
membrane  or  skin,  but  a  wound,  however  insignificant,  is  essential. 

Clinical  History. — (1)  Oral  Actinoinycosis. — The  patient  often  com- 
plains of  toothache^  dysphagia^  and  of  difficulty  in  opening  the  jaw. 
The  latter  symptom  may  be  owing  to  induration  of  adjacent  muscles, 
and  is  a  very  characteristic  sign  (Partsch).  At  the  angle  of  the  jaw 
a  swelling  appears,  which  quickly  passes  into  suppuration  ;  later  it  opens 
(first  externally,  then  into  the  mouth)  and  discharges  pus  containing 
little  yellow  masses.  If  not  properly  treated,  extension  of  the  process 
takes  place  in  a  downward  direction,  even  to  the  abdominal  organs. 

The  upper  jaw  may  be  the  primary  seat  of  infection,  and  if  so  the 
base  of  the  skull  may  be  perforated  and  the  disease  attack  the  meninges 
and  brain.  Bollinger  has  seen  j)rimary  actinomycosis  of  the  brain.  In 
these  instances  caries  of  the  spine  may  result  from  extension. 

(2)  Pulmonary  Actinomyoosis. — I  am  satisfied  that  primary  pulmonary 
actinomycosis  is  comparatively  rare,  although  Karewski  and  Butler  have 
each  recently  reported  an  instance.  In  Butler's  case  the  disease  fol- 
lowed an  injury  by  a  falling  board.  The  disease  begins  with  pain  in 
the  side^  and  often  upon  the  left,  due  to  pleurisy.  There  are  cough  and 
a  peculiar  (often  fetid)  expectoration^  together  with  general  wasting.  A 
microscopic  examination  of  the  sputum,  if  made  with  care,  reveals  the 
actinomyces. 

In  some  instances  the  symptoms  are  identical  with  those  of  dissemi- 
nated tuberculosis  of  the  lungs  (Brigidi),  though  generally  the  disease  is 
unilateral.     There  is  irregular  fever,  due  chiefly  to  suppuration. 

The  physical  signs  may  be  those  of  chronic  bronchitis  merely ;  but 
there  are,  in  not  a  few  cases,  extensive  destructive  changes  of  variable 
character  (abscess,  broncho-pneumonia,  etc.)  which  modify  the  signs 
accordingly.  In  primary  pulmonary  actinomycosis  an  extension  to  ad- 
jacent organs  and  also  metastatic  growths  and  abscesses  occur. 

(3)  Intestinal  Actinomycosis. — The  condition  may  be  primary  or  see- 
ondary.  The  organism  grows  upon  the  mucosa  of  the  intestine  and 
excites  a  proliferation  of  the  underlying  connective-tissue  cells,  and  the 
formation  of  submucous  nodules.  The  latter  ulcerate,  and  perforation 
of  the  serous  coat  of  the  bowel  may  occur,  inducing  peritonitis.  Peri- 
cecal abscesses  have  been  formed  in  like  manner. 

The  sjrmptoms  point  to  intestinal  catarrh,  there  being  some  gastric 
disturbance,  with  irregular  and  recurring  attacks  of  diarrhea.  The 
actinoniyces  has  been  detected  in  the  stools.  Secondary  metastatic 
growths  (rarely)  and  abscesses  may  arise  in  other  organs  (liver,  spleen, 
ovaries,  etc.),  but  it  is  to  be  recollected  that  the  primary  seat  of  infec- 
tion may  also  bo  tlie  spleen,  liver,  or  other  viscene. 

(4)  Cutaneous  actinomycosis  rarely  occurs.  The  skin  presents  chronic 
suppurating;  ulcers  which  show  the  presence  of  the  ray-fungus,  and  the 
condition  bears  a  close  resemblance  to  a  lupus  patch. 

Diagnosis. — This  rests  solely  upon  the  finding  of  the  actinomyces. 
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wooden  hardness  of  the  tissues  beyond  the  borders  of  tbe  ulcers  or 
the  hardness  of  the  neighboring  muscles  in  oral  actmomycosis, 
^the  yellow  granules  in  the  pus  are  all  significant,  but  merely  cor- 
iktive.  To  detect  the  actinornyees,  says  Warren,  sections  may  be 
with  Ziehl's  carbol-fuchsin  from  fifteen  minutes  to  half  an  hour, 
ia  decolorized  in  a  1  per  cent,  picric-acid  solution  until  tbe  whole 
,  bftS  a  yellow  appearance.  Dehydrate  and  mount  The  fungus 
MS  a  brilliant  red  aster,  while  the  surrounding  tissues  are  yellow, 
f  pointd  mentioned  above  will  serve  to  distinguish  this  disease  from 
■a h>9 /* ,  # /// 1 h iUb ,  (•  h n> n h *  j *ye m la^  and  9a rco m a . 
[  Cotursc  and  Prognosis. — The  course  is  chronic  Mild  cases  may 
&?er  in  from  six  to  nine  months  or  earlier,  tbe  oral  form  being  per- 
the  most  favorable.  Pulmonary  actinomycosis  may  terminate  in 
OTery,  though  rarely.  Death  usually  results  from  pyemia,  amyloid 
^-m^ratioD,  and  wasting. 

Treatment. — This  is  mainly  sur^iical.  The  removal  of  the  parts 
^Vohed  and  disinfection  with  acid-suhlimate  solution  are  the  best  meas- 
es. Billroth  in  a  case  of  abiiominal  actinomycosis  communicating 
ril\i  the  blaflder  effected  a  cure  by  the  use  of  fifteen  tuberculin  injec- 
mi.  Internally,  the  potassium-iodid  treatment,  as  first  recommended 
iTThomassen  in  1885,  and  recently  emphasised  by  DaCosta,'  is  often 
lUeniled  with  success  when  decided  iodism  is  produced 


ANTHBAX. 
(MaU^ant  Pustuk:  Splentt*.  Ftrer :    Wml-9orier' 9  Disease,  He) 

Definition. — An  acute,  infectious  disease,  caused  by  a  special  ba- 
cillujfand  clinically  accompanied  by  the  development  of  a  characteristic 
pa«tiilr(boil)  and  blood-poisoning  {external  anthraj}.  The  disease  like- 
iriiiealfects  tbe  gastro-intestinal  tract  and  the  lungs  {mterftal  aH(hra,r). 
Boili  forma  are  derived  principally  from  the  herbivora,  it  being  especially 

Pnalent  among  sheep  and  cattle.     The  existence  of  anthrax   in  the 
ttit€d  States,  in  Asia,  Russia,  and  parts  of  Europe  bas  been   denied, 
iat  it  occurs  rarely,  and  Bard  has  described  its  ravages  in  California. 

Pathology.^ — Post-mortem  rigidity  is  marked.     The  blood  is  dark 
^»iid  tiuck  and  coagulates  poorly,  and  in   it,  particularly  in  tbe  spleen, 
IfDlll  w  in  the  liver,  kidney,  and  lungs,  one  may  find  the  spores. 
Besides  the  local  lesions  of  the  skin  (/.  e.  ulceration,  gangrene,  edem- 
i  «totts  iufdtration),  and  besides  the  degeneration  of  the  heart,  kidneys, 
1  liver  that  is  common  to  the  severe  an<l  rapid  infectious  diseases,  the 
icially  striking  lesion  is  the  constant  iind  great  splenic  enlargement. 
Tie  bowel  may  show  bL*morrliagic  infiltratidu  and  gangrene,  and  the 
HI«eBteric  and  retroperitoneal  glands  may  be  culargetl  and  hemorrhagic, 
Etiology. — Bacteriology, — The  special  agent  is  the  baeiilutt  antknt- 
;  Gratia  and  Jonne  give  as  the  microscopic  characteristics  of  anthrax, 
ia  the  blood,  the   fulhiwing;  (1)  The  anthrax  bacillus  has  the 
*  PhK.  of  the  Auoc,  of  Amer.  Phy</ieiam,  190O. 
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form  of  a  rod  of  a  length  varying  from  6//  to  20/i,  and  in  breadth  from 
Ifi  to  1.5/i.  It  is  broken  up  into  short  articulations  from  1,5/jl  to  2// 
long,  placed  end  to  end  like  the  sections  of  a  tenia,  the  ends  of  each 
articulation  being  slightly  swollen,  giving  the  appearance  of  a  bamboo 
cane ;  (2)  clear  spaces,  appearing  like  a  biconcave  lens,  exist  between 
the  ends  of  the  articulations,  and  result  from  the  slight  concavity  of 
these  ends ;  (3)  a  capsule,  often  distinctly  marked,  surrounds  the  rod, 
seeming  to  form  a  protoplasmic  support  for  the  individual  articulations. 
These  threads  of  anthrax  bacilli  stain  best  with  Loffler*s  blue.  They 
grow  readily  on  various  media  (agar,  gelatin,  potatoes,  etc.)  into  inter- 
lacing thread-like  filaments  which  distinctly  show  spore-formation,  the 
threads  assuming  the  appearance  of  strings  of  beads.  They  resist  desic- 
cation, many  of  the  germicides,  and  boiling  water  even  ior  a  few  min- 
utes. Inoculations  are  followed  by  the  production  of  the  pustule  of 
.anthrax.  Conradi  ^  afiirms  that  it  is  highly  improbable  that  the 
anthrax  bacillus  produces  a  toxin. 

Modes  of  Infection. — The  virt^  (spores)  gains  entrance  into  the  human 
body  through  the  skin  (slight  wounds,  abrasions,  or  scratches),  the  intes- 
tines (with  food),  or  through  the  lungs  (rarely).  The  sting  of  insects 
(mosquitoes,  flies)  may  also  transfer  the  poison  to  man. 

Predisposing  Causes, — Occupation  is  most  influential :  persons  who 
come  into  direct  contact  with  infected  animals  (hostlers,  butchers,  shep- 
herds), and  workers  in  factories  who  handle  the  hair  or  hides  of  such 
animals,  being  liable. 

Immunity. — Pasteur's  well-known  protective  inoculation  with  attenu- 
ated virus  has  been  extensively  practised  in  anthrax  localities,  with  very 
favorable  results.  Peterman,  however,  reinvestigated  the  question  of 
immunity  by  the  albumose  of  anthrax,  and  found  it  without  protective 
action,  except  in  the  case  of  cultures  on  ox-serum,  which,  when  injected 
in  large  quantities  into  the  veins,  conferred  temporary  immunity. 

Clinical  History. — The  period  of  incubation  is  from  one  to  three 
days.     Two  leading  clinical  types  are  distinguished : 

(1)  External  Anthrax. — (a)  MaUffnant  Pustule, — At  the  point  of 
infection  (the  hand,  arm,  neck,  or  face,  or  other  exposed  part)  a  small 
papule  first  appears,  and  develops  into  a  vesicle  of  considerable  size  with 
bloody  contents.  This  vesicle  breaks,  leaving  a  characteristic  dark- 
bluish  or  black  scab  (anthrax),  and  encircling  the  primary  vesicle  an 
areola  of  miliary  vesicles  may  be  noticed.  The  base  of  the  original  ves- 
icle now  becomes  swollen  and  indurated,  and  this  brawny  edema  spreads 
rapidly  to  the  adjacent  tissues  until  an  extensive  area  is  involved.  The 
neighboring  lymph-fflajnh  may  or  may  not  be  inflamed ;  if  so,  they  are 
apt  to  be  connected  with  the  pustule  by  red  lines  (lymph-vessels,  veins). 

Severe  general  disturbances  accompany  the  local  disorder  in  the  course 
of  a  couple  of  days,  and  comprise  fever,  decided  prostration,  sweats,  splenic 
enlar<;ement,  and  delirium  tending  toward  coma.  If  recovery  occur, 
the  edematous  swelling  subsides  and  the  black  scab  is  cast  off.  In 
unfavorable  instances  collapse  develops,  and  the  case  ends  fatally  between 
the  fourth  and  eighth  days.  In  such  instances  intestinal  symptoms 
(diarrhea)  or  nervous  phenomena  of  aggravated  type  may  attend. 

(/>)  Anthrax  Edema, — In  a  certain  proportion  of  the  cases  the  sys- 
»  ZeiOichrift  fur  Hyg.,  June  14,  1899. 
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iemie  infection  is  out  of  proportion  to  the  local  disturbance,  the  latter 
consisting  of  an  edematous  swelling  without  the  presence  of  an  eschar. 
The  eyelids  (commonly),  lips,  tongue,  and  upper  extremities  may  be  the 
seat  of  extensive  swelling,  though  there  is  no  change  in  the  color  of  the 
skin.     This  is  a  dangerous  condition,  and  may  result  in  gangrene. 

(2)  Intemal  Anthrax. — (a)  Intestinal  Mycosis, — In  this  form  certain 
general,  indefinite  symptoms  are  the  primary  features,  such  as  headache, 
pains  in  the  limbs,  anorexia,  languor.  Soon  acute  gastro-intestinal 
features  supervene,  sometimes  preceded  by  a  chill.  As  a  rule,  vomit- 
ing occurs,  followed  by  abdominal  pains  and  diarrhea,  and  the  stools 
often  become  bloody.  Hemorrhage  may  also  occur  from  other  outlets. 
Other  symptoms,  as  dyspnea,  marked  cyanosis,  and  restlessness,  are 
noted,  followed  sometimes  by  stupor,  general  convulsions,  or  spasms 
of  single  muscles  or  groups  of  muscles.  There  is  moderate  fever,  and 
the  spleen  is  enlarged.     Death  is  preceded  by  collapse. 

Interesting  epidemic  outbreaks  of  internal  anthrax  have  occurred, 
due  both  to  drinking-water  derived  from  infected  wells  and  also  to  dis- 
eased meat.  Murisier  has  related  the  history  of  an  epidemic  in  which 
200  persons  fell  ill  after  eating  meat  from  a  certain  cow.  The  animal 
was  quartered  by  a  butcher  who  had  previously  slaughtered  an  ox 
afflicted  with  anthrax,  and  had  not  disinfected  his  instruments ;  four 
days  after  this  25  persons  were  attacked  by  the  disease. 

(ft)  Wool-sorters'  Disease, — This  occurs  among  the  operatives  in  fac- 
tories in  which  imported  wool  or  hair,  mostly  from  Russia  and  South 
America,  is  sorted,  and  to  produce  the  typical  affection  the  infection 
must  be  swallowed  or  inhaled  in  the  form  of  dust.  Mixed  cases,  or  those 
showing  both  external  and  internal  anthrax,  may  be  met  with  among 
workers  in  curled-hair  establishments  and  the  like.  The  onset  is  sudden, 
with  a  chill  that  is  accompanied  by  pains  in  the  back  and  legs,  prostration, 
and  a  sharp  rise  of  temperature  to  102°  or  103°  F.  (39.4°  C).  The  local 
symptoms  may  either  be  chiefly  pulmonary  or  gastro-inteatinal.  The 
former  consist  in  dyspnea,  chest-pains  or  feelings  of  constriction,  cough, 
and  rarely  the  physical  signs  of  bronchitis ;  the  latter  comprise  vomit- 
ing and  a  diarrhea  that  is  followed  by  collapse,  with  marked  lividity. 
Nervous  symptoms,  delirium,  convulsions,  or  coma  are  often  prominent 
in  serious  forms ;  but  a  fatal  ending  may  occur  while  the  mind  is  un- 
clouded.    The  course  ranges  from  one  to  five  days. 

(c)  Raff-pickers*  Disease  (''  Hadernkrankheit "). — This  has  been 
identified  by  Eppinger  as  the  same  form  of  disease  as  "  wool-sorters' 
anthrax.*'  It  occurs  among  the  rag-sorters  in  the  paper-mills  near  Graz. 
Infection  occurs  in  the  respiratory  tract.  The  symptoms  observed  are 
high  fever,  followed  by  collapse,  with  depression  of  the  body-heat,  pain- 
ful and  paroxysmal  cough,  cyanosis,  very  weak  heart,  together  with  the 
signs  of  pleuritic  eff*usion  and  consolidation  of  the  lung. 

I>iag;il08i8« — The  history  (occupation,  etc.)  and  the  appearance  of 
the  malignant  pustule  in  external  anthrax  leave  little  room  for  doubt. 
The  diagnosis,  however,  should  be  confirmed  by  an  examination  of  the 
contents  of  the  pustule  for  the  presence  of  bacilli,  and  if  found  they 
should  be  cultivated  and  inoculated  upon  a  guinea-pig  or  rabbit. 

The  recognition  of  internal  anthrax  is  more  difficult,  but  the  con- 
dition may  be  suspected  if  the  more  characteristic  pulmonary  or  gastro- 
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intestinal  symptoms,  together  with  those  *of  systemic  intoxication,  de- 
velop in  persons  whose  occupation  entails  exposure.  In  doubtful  cases 
the  presence  of  the  bacilli  in  the  blood  must  be  shown. 

Prog^nosis. — In  external  anthrax  occurring  in  healthy  persons  the 
disease  often  pursues  a  favorable  course;  moreover,  radical  surgical 
measures  have  decreased  the  death-rate  decidedly.  Internal  anthrax, 
however,  is  a  deadly  affection.  As  regards  *' wool-sorters*  disease,'' 
those  who  survive  for  one  week  usually  recover  (Bell). 

Treatment. — Prophylactic  measures  embrace  the  sterilization  and 
destruction  of  the  hair,  hides,  wool,  etc.,  of  infected  animals  as  well  as 
the  cremation  of  their  bodies.  Subsequent  disinfection  of  the  infected 
premises  and  the  prohibition  of  grazing  in  infected  pastures  are  matters 
of  the  utmost  importance.  The  point  of  infection  should  be  destroyed 
by  caustic  or  by  the  hot  iron,  and  then  dusted  with  powdered  mercuric 
chlorid.  with  a  view  to  destroying  the  mass.  It  seems  to  me,  however, 
that  unless  the  pustules  be  small  and  remain  so,  removal  by  excision 
should  be  preferred,  and  Klein  and  others  have  reported  recoveries 
after  removal  of  the  primary  focus  of  infection.  In  preventing  exten- 
sion of  the  brawny  edema  hypodermic  injections,  several  times  daily, 
of  a  solution  of  carbolic  acid  at  points  a  little  distance  from  the  site  of 
the  pustule  have  given  the  best  results.  Hallopeau  recommends  that 
in  order  to  prevent  extension  the  neighboring  structures  be  bathed  with 
a  10  per  cent,  solution  of  carbolic  acid  (first  dissolved  in  alcohol)  in 
oil  or  glycerin.  Internally,  stimulants,  antiseptics,  and  nourishing  food 
constitute  our  chief  reliance.  In  internal  anthrax  efforts  at  treatment 
avail  nothing. 


HYDROPHOBIA. 

(Rabies.) 


Definition. — A  specific,  infectious  disease  peculiar  to  carnivora  and 
to  a  less  extent  to  herbivora,  which  may  be  communicated  to  man  by 
direct  inoculation.  It  is  characterized  by  slight  fever,  spasm  of  the 
larynx  and  pharynx,  delirium,  a  short  stage  of  paralysis,  coma,  and,  in 
the  great  majority  of  cases,  ends  fatally. 

Pathology. — The  facies,  pharynx,  and  esophagus  may  be  con- 
gested, the  latter  organ  being  sometimes  markedly  edematous ;  pulmo- 
nary congestion  has  also  been  noticed.  The  mucous  membrane  may 
show  here  and  there  points  of  hemorrhage,  and  Fitz  has  observed  blood- 
extravasations  into  the  perivascular  spaces  of  the  brain.  Soft  thrombi 
may  fill  tlie  cerebral  vessels,  especially  the  veins,  while  the  blood  has  a 
dark  color  and  its  clots  lack  firmness. 

lialzer,  Henedikt,  Kolesnikoff",  and  Schaffer  made  careful  studies  of 
the  changes  in  the  central  nervous  system.  Later,  Babes  described  the 
^^tuherrles  rahiffurn,^'  which  consist  of  pericellular  accumulations  of  em- 
bryonal colls,  the  latter  finally  taking  the  place  of  the  destroyed  cell. 
More  recently  Van  Gehuchten  and  Iselis  discovered  lesions  in  the  cere- 
bro-spinal  an<l  sympathetic  ganglia;  they  ''consist  in  the  atrophy,  the 
invasion,  and  the  <lestruction  of  the  nerve-cells  brought  about  by  new- 
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formed  cells  derived  from  the  capsule,  which  appears  between  the  cell- 
body  and  its  eiidothelial  capsule.  These  new-formed  cells  increase  in 
number,  invade  the  protoplasm  of  the  nerve-cell,  and  finally  completely 
occupy  the  entire  capsule/*  Rarely,  the  kidneys  may  show  cloudy 
swelling.     The  cadaver  putrefies  rather  early. 

Btiology. — Pasteur  has  found  the  poison  abundantly  present  in  the 
nerve-centers,  and  has  transferred  the  disease  by  taking  bits  of  brain- 
substance  or  medulla  derived  from  an  infected  animal  and  inoculating 
them  into  healthy  subjects. 

Baeteriology. — Spenelli,  Rivolta,  Foil,  Ferran,  and  others  have  de- 
tected and  described  a  bacillus  which  they  believe  to  be  specific.  Memmo^ 
seems  to  have  established  its  claims  as  the  special  organism  of  this  dis- 
ease. He  has  successfully  induced  the  disease  in  dogs,  rodents,  and 
birds,  with  the  typical  differences  characteristic  of  each. 

The  usual  moae  of  infection  in  man  is  through  the  bite  of  a  rabid 
animal,  the  virus  being  contained  principally  in  the  saliva,  and  in  an 
immense  majority  of  cases  (about  90  per  cent.)  the  dog  is  the  offending 
party.  The  cat,  wolf,  cow,  and  horse  also  suffer  from  the  disease,  and 
in  rare  instances  they  communicate  the  disease  to  man.  The  skunk  is 
also  liable,  and  its  bite  has  often  transmitted  rabies,  especially  to  per- 
sons sleeping  in  the  open  air  or  in  tents  which  the  animal  can  enter. 
The  virus  gains  access  to  the  system  through  the  broken  skin. 

Susceptibility  to  the  poison  exists  in  about  one-half  the  instances  in 
which  persons  are  bitten  by  rabid  animals,  though  in  some  cases  this  ap- 
parent immunity  may  be  owing  to  slight  or  even  non-infection. 

CUtlical  ffistory. — The  incubation-period  lasts  from  six  weeks  to 
three  or  four  months,  though  in  young  subjects  and  in  cases  in  which 
the  infection  is  severe  the  symptoms  develop  earlier.  Certain  prodro- 
mal symptoms  are  manifested,  as  a  rule,  and  generally  last  only  a  day 
or  two ;  I  have,  however,  seen  two  instances  in  which  melancholia,  due 
probably  to  the  dread  of  what  might  follow,  showed  itself  immediately 
after  the  reception  of  the  bite  and  persisted.  The  usual  premonitory 
symptoms  are  headache,  loss  of  appetite,  sleeplessness,  great  depression 
of  spirits,  and  sometimes  darting  pains  that  radiate  from  the  seat  of 
the  bite.  The  adjacent  lymph-glands  may  become  swollen,  and  slight 
difficulty  in  swallowing  is  experienced. 

Following  the  invasion  are  two  stages  :  (1)  The  Stage  of  Excitement. 
— The  patient  wears  an  expression  of  the  most  intense  anxiety.  Hyper- 
esthesia is  present  and  attains  to  a  marked  degree,  and  the  special  senses 
exhibit  the  keenest  vigilance,  a  noise  or  a  draft  of  air  often  causing 
lirreat  psychic  disturbance  or  a  violent  reflex  spasmodic  contraction  of 
the  larynx.  Quite  early  the  mere  sight  of  water  is  dreaded  by  the  pa- 
tient, and  forms  a  characteristic  feature  of  the  disease.  This  symptom 
has  given  the  name  hydrophobia  to  the  disease,  and  springs  from  the 
fear  of  inducing  a  painful  spasm  of  the  larynx.  The  patient  has  thirst 
which  he  cannot  assuage.  There  may  be  maniacal  excitement,  and  the 
spasmodic  contractions  of  the  larynx  may  become  so  strong  as  to  excite 
urgent  dyspnea,  with  the  emission  of  curious  sounds.  The  muscles  of 
the  mouth  may  also  exhibit  convulsive  movements,  causing  the  patient  to 
make  snapping  sounds ;  these,  however,  are  secondary.  There  is  asso- 
»  CenlralU,/.  BakL,  Abt.  i.,  Ikl.  xx.,  17,  18. 
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elated  great  restlessness,  with  frequent  lateral  rolling  of  the  head,  and 
foaming  saliva  may  be  ejected  from  the  mouth.  The  symptoms  occur 
in  paroxysms,  and  during  the  intervals  the  patient  is  generally  free 
from  excitement.  There  is  fever  as  a  rule,  the  temperature  ranging 
from  100°  to  102°  F.  (37.7°-38.8°  C.)  or  over,  but  it  may  be  absent; 
the  pulse. is  moderately  accelerated  and  is  sometimes  irregular,  and  to- 
ward the  end  of  this  stage  the  reflex  spasms  of  the  respiratory  apparatus 
develop  spontaneously.  Mental  aberrations  and  melancholia  may  ensue, 
and  often  lead  to  suicidal  tendencies. 

(2)  The  Paralytic  Stage. — In  the  concluding  stage  the  patient  passes 
into  actual  unconsciousness  or  coma,  without  spasms.  This  lasts  from 
twelve  to  eighteen  hours,  ending  in  death. 

In  man  there  is  a  paralytic  form  of  rabies,  but  it  is  rare  as  compared 
with  the  delirious  or  psychic  type.  Thirty  cases  have  been  reported  by 
Gamaleia,  and  it  is  apt  to  follow  deep  and  multiple  bites.  The  paral- 
ysis begins  near  the  part  bitten,  and  spreads  until  it  becomes  general, 
finally  involving  the  respiratory  centers.  In  rodents  quiet  madness 
("'dumb  rabies**),  without  maniacal  excitement,  is  the  rule. 

Diagnosis. — The  hyperesthesia,  the  fear  of  water,  the  reflex  spasms 
on  attempting  to  swallow,  accompanied  by  dyspnea  and  great  mental 
agitation,  form  a  very  characteristic  grouping  of  symptoms.  Bits  of 
brain-substance  or  medulla  of  the  rabid  animal  that  has  inflicted  a  bite 
should  be  quickly  obtained,  and  a  subdural  inoculation  of  a  rabbit  be 
made.  If  virulent,  the  paralytic  form  of  the  disease  will  ensue  in  from 
fifteen  to  twenty  days.  Ravenel  and  McCarthy,*  following  the  method' 
of  Van  Gehuchten  and  Nfelis,  conclude  that  when  present  the  capsular 
and  cellular  changes  in  the  intervertebral  ganglia,  taken  in  connection 
with  the  clinical  manifestations,  afford  a  rapid  and  trustworthy  means  of 
diagnosis  of  rabies  in  the  animal.  When  these  changes,  however,  are 
absent  (as  happens  in  early  stages  of  the  disease),  rabies  cannot  be 
excluded.  Hysteria  may  be  misleading,  but  here  the  previous  history 
suffices. 

The  name  lyssophohia  has  been  given  to  cases  that  simulate,  but 
have  no  relation  to,  hydrophobia,  and  Mills  has  advanced  the  warning 
that,  with  however  so  suggestive  symptoms  following  a  dog-bite,  the 
given  case  cannot  be  assumed  to  be  a  case  of  hydrophobia  until  other 
possibilities  are  excluded.  It  is  highly  probable  that  there  is  a  form  of 
hydrophobia  which  is  the  result  of  the  wide  publicity  given  to  genuine 
and  suspected  cases  alike.  The  characteristic  symptoms  may  be  present, 
but  they  are  comparatively  mild  and  the  affection  does  not  develop. 
This  so-called  pseudo-hydrophobia  appears  only   in   neurotic  and  hys- 

'  Proc.  Path.  Soc,  PhUa.,  March,  1901. 

*  This  is  as  follows:  The  ganglion  is  put  at  once  into  absolute  alcohol,  in  which  it  is 
left  for  twelve  hours,  the  alcohol  being  chan^ed  once.  It  is  tmnsferred  for  one  hour  to  a 
mixture  of  al»solute  alcohol  and  chloroform  ;  next  put  for  one  hour  into  pure  chloroform; 
then  for  one  hour  into  a  mixture  of  chloroform  and  paraffin,  and  lastly  in  pure  paraffin  for 
one  hour.  The  sections  are  put  in  the  oven  for  a  few  minutes,  then  passed  through  xylol, 
absolute  alcohol,  and  *M>  per  (^ut.  alcohol,  after  which  they  are  stained  for  five  minutes  in 
methylcnc^hlue  according  to  Nissl's  fornnila.  diflcrentiate<l  in  90  \>er  cent,  alcohol,  dehv- 
diMted  in  jil>soIntc  alcohol,  and  clearc<l  in  es.«*ence  of  cajuput  and  xylol.  Ravenel  and 
Mj'Carthy  foinid  that  the  capsular  chanjjcs  were  l)e8t  brought  out  in  sections  stained 
by  hematoxylin  and  eosin.  Since  tlics«*  latter  changes  are  the  most  essential  diagnostic 
features  in  the  sections,  they  Miggc'^t  that  niaterial  until  for  the  Xissl  method  will  still 
show  the  (*ai)sular  changes  wlien  staincnl  by  hematoxylin  and  eosin. 
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teric  subjects,  and  runs  a  longer  course  than  does  the  disease  itself. 
Recovery  is  the  rule.  Burr  reports  an  interesting  case  of  the  kind  that 
occurred  in  Osier's  clinic,  attended,  however,  with  recovery. 

Prognosis. — Few  if  any  cases  of  rabies  in  man  recover  if  the  dis- 
esse  be  allowed  to  develop. 

Treatment. — ^Prophyiaxis.— Upon  the  reception  of  a  bite  thorough 
disinfection,  followed  by  cauterization  of  the  wound  with  caustic  potash, 
etc.,  is  a  measure  that  can  be  quickly  carried  out.  The  wound  is  then 
to  be  kept  open  for  a  period  of  four  or  five  weeks.  Systematic  muz- 
zling of  dogs  is  to  be  encouraged  and  advised. 

Jrreventive  inoculation  as  perfected  by  Pasteur  is  a  precautionary 
measure  of  the  utmost  importance.  He  showed  that  the  virulence 
of  the  virus  which  is  obtained  from  the  nervous  system  undergoes 
modification  by  passage  through  animals.  Thus  the  potency  of  the 
virus  is  increased  by  its  inoculation  from  rabbit  to  rabbit  (by  placing 
bits  of  spinal  marrow  beneath  the  dura  mater),  the  period  of  incubation 
at  the  same  time  growing  shorter,  till  at  last  it  is  but  seven  days.  On 
the  other  hand,  the  virulence  is  decreased  or  attenuated  as  the  result  of 
similar  experiments  upon  the  monkey.  Pasteur  also  found  that  if  frag- 
ments of  the  spinal  cord  were  suspended  in  a  dry  atmosphere  they  lost 
gradually  their  virulence  and  finally  became  inert.  From  these  an 
emulsion  is  prepared  which  is  employed  in  the  antirabic  inoculations  in 
man.  In  this  way  he  secured  a  virus  of  known  and  reliable  strength, 
and  with  this  he  could  readily  render  the  dog  refractory  by  inoculating 
with  very  weak  virus ;  then,  by  increasing  from  day  to  day  the  virulency 
of  the  inoculations,  complete  immunity  was  established. 

Protective  Inoculation, — '*  The  patients  are  first  inoculated  with  a 
cord  fourteen  days  old,  and  the  inoculation  is  repeated  daily  for  nine 
days,  each  time  with  a  cord  one  day  fresher.  In  winter  the  oldest  cords 
used  are  five  days  old,  and  in  summer  cords  that  have  been  drying  for 
four  days  are  also  employed  '*  (Warren). 

For  patients  who  have  been  bitten  on  the  face,  hands,  or  bare  feet, 
as  well  as  for  those  who  have  been  bitten  long  before  commencing  treat- 
ment, the  special  preventive  method,  the  so-called  "  intensive  treatment," 
is  applicable.  Briefly,  this  consists  in  eliminating  some  of  the  inocula- 
tions of  intermediary  strengths,  thus  lessening  the  number  of  injections, 
and  also  in  administering  the  latter  at  shorter  intervals. than  in  the  usual 
method  of  treatment.  The  success  of  the  Pasteur  method  is  almost  uni- 
versally attested.  Pottevin  gives  the  following  summary  of  figures  from 
the  Pasteur  Institute:  From  1886  to  1894,  13,817  persons  were  bitten, 
with  a  mortality  of  0.5  per  cent.  In  the  New  York  Pasteur  Institute, 
313  West  Twenty-third  Street,  under  the  directorship  of  Paul  Gibier,  of 
1367  cases  treated  during  the  decade  ending  Jan.  1,  1900,  19  died — a 
mortality  of  0.66  j)er  cent.  The  patients  should  be  sent  to  the  Pasteur 
Institute  at  once,  since  delay  tends  to  diminish  the  protective  power  of 
the  inoculation. 

The  established  affection  defies  all  known  methods  of  treatment. 
Our  aim  should  be  to  diminish  the  intensity  of  the  painful  spasms  and 
the  psychic  disturbances.  The  patient  should  be  isolated  from  sounds, 
light,  and  excitement  of  every  sort.  Food,  as  a  rule,  must  consist  of 
nutrient  enemata,  though  by  the  local  application  of  eocain  the  sensi- 
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tiveness  of  the  throat  may  be  diminished  sufficiently  to  enable  the 
patient  to  take  liquid  nourishment  (Osier).  For  controlling  the  spasms 
chloroform  by  inhalation  is  most  effective ;  chloral  internally  and  mor- 
phin  hypodermically  may  also  be  tried  with  advantage.  The  patient's 
anxiety  is  best  relieved  by  a  cheerful  demeanor  on  the  part  of  the 
attendants. 


TETANUS. 

{TrisTMis;  Lod^aw.) 


Definition. — An  acute,  infectious  disease  caused  by  the  tetanus 
bacillus.  It  is  characterized  by  painful  spasms,  affecting  first  and  chiefly 
the  muscles  of  the  jaw  and  neck  (fmmu«),  and  secondly  those  of  the 
trunk,  especially  the  extensors  of  the  spine  and  limbs  {apisthotono^. 
The  disease  may  be  idiopathic,  though  more  often  it  is  traumatic.  In 
certain  institutions  and  certain  localities  {e.  g.  eastern  end  of  Long 
Island)  it  occurs  endemically,  and  among  new-born  children  and  the 
colored  race  it  may  prevail  epidemically  {trismus  neonatorum), 

Fatholosy. — No  constant  post-mortem  lesions  have  been  found. 
The  virus  acts  principally  upon  the  nervous  centers  of  the  medulla 
and  the  cord,  producing  inflammation  (and  sometimes  softening)  of  the 
gray  substance  of  the  cord.  According  to  Brown-S^quard,  the  charac- 
teristic lesions  are  consequent  upon  an  ascending  neuritis  starting  from 
the  wound,  and  it  is  true  that  the  nerves  often  present  traumatic  lesions 
with  redness  and  swelling  of  the  neurilemma.  Tetanus  neonatorum  often 
shows  inflammation  of  the  umbilicus. 

Etiology. — Bacteriology. — In  1884,  Nicolaier  discovered  the  bacil- 
lus of  tetanus,  and  in  1886,  Rosenbach  first  found  it  in  man.  It  is  a 
long,  slender  rod,  at  one  end  of  which  appears  a  swelling  due  to  the  forma- 
tion of  a  spore  in  that  locality,  thus  giving  the  organism  an  appearance 
like  that  of  a  pin  or  drumstick.  The  bacilli  are  easily  stained  by 
Abbott's  method,  and  are  purely  anaerobic.  Pure  cultures  can  be  made, 
but  with  difficulty,  since  they  will  not  grow  in  the  presence  of  the  smallest 
amount  of  oxygen.  If  pure  cultures  are  injected  into  animals,  tvpical 
tetanus  follows.  Brieger  has  obtained  two  poisons  from  sterilized  cult- 
ures of  the  bacillus  in  the  pure  state,  and  termed  them  "  tetanin  "  and 
"  tetano-toxin  " — both  most  virulent  poisons  in  the  minutest  quantity. 
These  alkaloidal  substances  produce  the  tonic  convulsions;  hence  tetanus 
is  purely  toxic  in  nature — an  intoxication.  The  bacilli  are  most  proba- 
bly limited  to  the  point  of  infection,  and  here  develop  the  toxin^  which 
"is  carried  mostly  along  the  nerves  to  the  spinal  cord'*  (Stintzing). 

Modes  of  Infection. — In  the  outer  world  tetanus  bacilli  are  found  to 
be  both  numerous  and  widely  distributed.  They  abound  in  the  earth 
(garden-soil  in  particular),  putrefying  licjuids,  manure,  in  rubbish,  and 
dust  of  streets  and  houses,  etc.  The  fact  that  the  bacillus  of  tetanus  is 
anaerobic  exj)lains  why  tetanus  in  man  is  a  comparatively  rare  disease, 
and  also  why  it  is  most  apt  to  follow  puncture  and  contused  wounds.  It 
may  be  assumod  that  an  injury,  however  slight,  serves  as  the  portal  of 
entrance  for  the  i)oison.  The  locality  of  the  injury  is  almost  always  on 
the  extremities,  particularly  on  the  hands  and  the  feet ;  the  disease  is 
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most  common  in  warm  climates  ;  and  as  regards  age,,  it  is  most  common 
between  ten  and  thirty,  if  we  except  tetanus  neonatorum.  Idiopathic 
tetanus  may  follow  exposure  to  cold  or  sleeping  on  the  damp  earth,  and 
in  tetanus  neonatorum  the  infection  may  be  communicated  either  by  care- 
less nurses  or  by  dirty  dressings  of  the  stump,  etc.  (Papienske). 

Immimitj. — ^Behring  and  Kitasato  have  rendered  animals  immune 
by  the  injection  of  cultures  of  the  bacillus  after  the  addition  of  iodin 
trichlorid  to  diminish  their  strength,  and  this  serum  has  been  success- 
fully used  to  protect  others  against  tetanus. 

CHnlcal  History. — The  duration  of  incubation  depends  upon 
whether  the  given  case  pursues  an  acute  or  a  chronic  course.  In  acute 
tetanus  it  lasts  from  one  to  two  weeks,  while  in  chronic  the  first  symp- 
toms usually  appear  after  the  second  week.  In  idiopathic  tetanus  the 
symptoms  generally  appear  shortly  after  exposure  to  the  special  causes. 

SymptomB  of  Acute  Tetanus. — (1)  Mild  prodromal  symptoms  (languor, 
headache,  etc.)  may  precede  the  more  intense  characteristic  phenomena, 
which  develop  gradually.  At  first  the  patient  complains  of  stifihess 
and  tension  in  the  muscles  of  mastication  and  back  of  the  neck,  and 
soon  tonic  spasm  of  the  masseters  renders  the  facial  muscles  more  or 
less  immobile  and  locks  the  jaws  {trismus  or  lockjaw).  The  rigidity  of 
the  cervical  muscles  is  shown  by  the  retraction  of,  and  by  attempts  at 
raising,  the  head.  The  physiognomy  is  distinctive ;  it  is  immobile,  the 
forehead  being  often  wrinkled  and  the  corners  of  the  mouth  retracted, 
producing  a  peculiar  smile  {sardonic  grin).  Next  the  muscles  of  the 
body  become  rigid,  first  the  trunk  {orthotqnos\  and  then  the  spine  is  bent 
or  bowed  and  the  convexity  presents  anteriorly  {opisthotonos).  Lateral 
arching  of  the  body  also  occurs,  though  rarely  {pleurosthotonos).  The 
belly-muscles  are  hard  and  board-like,  and  their  contractions  may  throw 
the  body  forward  {emprosthotonos).  The  arms  generally  remain  movable, 
but  the  legs  may  be  rigidly  extended.  The  position  of  the  body  is  one 
of  constant  rigidity,  but  from  time  to  time  convulsive  seizures  of  variable 
duration  occur,  cait^ing  most  agonizing  suffering,  thoracic  oppression, 
dyspnea,  and  more  or  less  cyanosis,  due  to  interference  with  the  respira- 
tory function  (especially  spasm  of  the  glottis).  Sharp,  lancinating  pains 
occur  at  the  base  of  the  chest  and  point  to  contraction  of  the  diaphragm. 
'*  Convulsive  dysphagia  **  (as  in  hydrophobia)  is  rarely  observed.  These 
spasms  are  usually  reflex,  due  to  the  action  of  slight  external  irritants. 
The  reflexes  are  increased.  The  intellect  remains  clear.  Profuse  per- 
spiration is  a  significant  symptom. 

Fever  of  a  moderate  degree  is  generally  present.  The  temperature, 
however,  may  suddenly  leap  to  110°  or  112°  F.  (43.3°-44.4°  C),  form- 
ing an  ominous  symptom,  these  extreme  elevations  of  temperature  being 
probably  due  to  panilysis  of  the  centers  that  regulate  bodily  heat.  Con- 
versely, fever  may  be  absent  throughout  the  attack,  and  a  brief  post- 
mortem rise  of  temperature  be  seen.  The  pnhe  is  ({uickened,  and  in 
the  worst  cases  may  become  very  rapid  (140  to  100  beats  per  minute), 
small,  and  irregular.  The  urine  may  be  suppressed  or  its  passage  im- 
peded by  the  muscular  contractions.     The  bowels  are  constipated. 

(2)  Chronic  Tetanus. — The  same  symptoms  are  manifested  as  are  seen 
in  the  acute  form,  but  the  condition  does  not  ])ro(jress  so  rapidly.  In 
some  instances  the  symptoms  soon  become  aggravated,  to  be  followed. 
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however,  by  periods  of  decided  relief  from  the  painful  spasms,  so  that 
during  the  latter  the  patient's  strength  can  be  maintained  by  means  of 
stimulants,  etc.  Intervals  of  partial  freedom  from  the  excruciating  pains 
grow  longer  in  favorable  cases,  until  finally  the  period  of  convalescence 
may  be  reached.     Relapses,  however,  are  common. 

(3)  Oephalic  tetanus  (first  described  by  Rose)  usually  follows  injuries 
to  the  head  (face).  Its  most  characteristic  symptoms  are  rigidity  of  the 
roasseter  muscles,  spasm  of  the  pharyngeal  muscles,  causing  dysphagia, 
chronic  contraction  of  the  muscles  of  the  neck  and  abdomen  (rare),  and 
paralysis  of  the  facial  nerve  on  the  same  side  as  the  injury.  The  latter 
symptom  is  due  to  local  infection  by  a  toxin.  Recovery  takes  place  in 
about  25  per  cent,  of  the  instances,  according  to  Willard's  statistics. 

Diagnosis. — In  view  of  the  usual  history,  the  predominating  feat- 
ure— trismus — together  with  the  early  appearance  of  rigidity  at  the 
back  of  the  neck,  will,  as  a  rule,  render  the  diagnosis  a  simple  one. 

Strychnin-poisoning  must  be  eliminated,  in  which  the  following  table 
will  assist  : 

Tetanus.  STRrcHNiN-POisoNiNo. 

Reception  of  a  wound,  generally  followed      Ingestion  of  strychnin,  followed  immedi- 

by  a  period  of  incubation.  ately  by  the  symptoms. 

Begins  with  lockjaw ;  later  spreads  down-      Begins   with   gastric   disturbance  or  a 
ward  (the  arms  and  hands  escaping).  tetanic  contraction  of  the  extremities. 

H^eresthesia  of  the  retina  occurs  and 
objects  look  gr^n. 
Reflex  spasms  not  present  at  the  outset.       Violent  convulsions    present    from    the 

onset. 
Rigidity    is    persistent,    except    in    the      Intervals  of  complete  relaxation  occur. 

chronic  form. 
The  course  is  prolonged   into  days  or      Course  is  brief,  terminating  in  death  or 

weeks.  recovery. 

Cultures   made   from  the  discharges  of      Examination  of  the  gastric  contents  shows 
the  wound  show  the  bacillus   tetani.  strychnin. 

Tetany  gives  rise  to  a  prolonged  spasm  affecting  the  extremities 
(hands  in  particular) and  the  larynx,  with  intermissions;  it  is  also  char- 
acterized by  a  peculiar  posture,  and  occurs  chiefly  in  the  young. 

Hydrophobia  is  discriminated  from  tetanus  by  the  history  of  a  bite 
from  an  animal,  by  the  predominance  of  the  reflex  spasm  of  the  respir- 
atory apparatus,  by  the  intensity  of  the  psychic  disturbance,  and  by 
the  absence  of  lockjaw  and  opisthotonos. 

Course  and  Ihrognosis. — In  the  acute  form  the  course  is  brief, 
and  the  prognosis  is  most  unfavorable.  Death  results  from  asthenia, 
heart-failure,  or  asphyxia  (during  the  paroxysm).  According  to  Richter's 
statistics,  88  per  cent,  of  military  cases  are  fatal.  In  idiopathic  cases 
the  mortality- rate  is  under  50  per  cent.  Chronic  tetanus  gives  a  less 
grave  prognosis  than  does  acute.  In  the  new-born  recovery  is  so  rare 
that  when  it  occurs  the  diagnosis  may  be  called  into  Question. 

Treatment. — In  traumatic  cases  the  wound  must  be  disinfected  and 
thoroughly  cauterized.  In  order  to  do  this  effectively,  the  agents  em- 
ployed must  be  brought  in  contact  with  every  portion  of  the  wound,  so 
that  punctured  wounds  must  first  be  laid  open.  Excision  of  the  wound, 
and  even  amputation,  may  be  advisable  in  some  cases.  The  fact  that 
the  deadly  poison  is  developed  at  the  site  of  infection  gives  to  the  local 
measures  supreme  importance  in  the  treatment  of  tetanus. 
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The  patient  should  occupy  a  secluded  room  with  little  light  and  a 
carefully  regulated  temperature.  A  single  nurse  will  suflSce,  and  all 
sources  of  external  irritation  should  be  avoided.  A  nourishing  diet  is 
demanded,  and  rectal  feeding  must  be  instituted  as  soon  as  it  is  found 
that  food  cannot  be  administered  per  oram^  or  the  food  may  be  intro- 
duced by  means  of  a  small  stomach-tube  or  catheter  passed  through  the 
nostril.  Stimulants  should  not  be  spared  when  the  heart's  action  be- 
comes quick  and  feeble.  In  one  of  my  own  cases  hypodermic  injections 
of  strychnin  and  digitalis  probably  saved  the  patient's  life.  The  spasms 
are  best  controlled  by  chloroform-inhalations,  and  during  the  intervals 
the  patient  should  be  kept  under  the  influence  of  morphin,  administered 
subcutaneously.  Among  other  capital  remedies  are  chloral  hydrate  and 
Calabar  bean.  The  former  may  be  exhibited  in  rectal  injection  (gr.  xl 
— 2.59  at  a  dose),  to  be  repeated  at  intervals  of  six  to  eight  hours  until 
the  spasm  is  overcome.  The  heart,  however,  must  be  carefully  guarded. 
Rarely,  potassium  bromid,  curare,  nitrite  of  amyl,  belladonna,  and  can- 
nabis indica  are  useful. 

TetanuB-antUoQcin  has  been  recommended  for  the  cure  of  the  disease, 
and  is  prepared  in  both  fluid  (antitoxin  serum)  and  dry  form.  A  dried 
preparation  (which  does  not  deteriorate)  is  also  obtainable  from  Merck 
and  his  agents  in  the  form  of  tubes  containing  from  4  to  5  grams  each ; 
at  the  time  used  it  may  be  dissolved  in  water  or  in  glycerin.  Of  Tiz- 
xoni's  dried  antitoxin  2.25  grams  are  to  be  given  at  the  first  dose,  and 
0.6  gram  at  subsequent  doses.  As  shown  by  recent  experimentation, 
antitetanic  serum  may  prevent  further  invasion,  but  it  cannot  cure  infec- 
tion that  has  already  reached  the  spinal  cord  and  brain.  The  dose,  as 
recommended  by  Copley,^  should  be  large  (30  c.c.  at  once,  to  be  repeated 
at  least  every  six  hours  until  improvement  is  seen).  Stintzing  states 
that  96  cases  of  tetanus  have  been  treated  to  date  with  Behring's  serum, 
with  35  deaths.  Behring  insists  upon  giving  the  serum  not  later  than 
twenty-six  hours  after  the  commencement  of  the  attack.  Intracerebral 
injections  of  antitoxin  (Roux  and  Borrel)  offer  no  peculiar  advantages. 

Prophylactic  injections  of  serum  containing  at  least  500  antitoxic 
units  should  be  used  immediately  upon  the  disinfection  of  the  primary 
focus.     Baccelli  advises  subcutaneous  injections  of  carbolic  acid. 
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MUSCULAR    RHEUMATISM. 
(Myalgia.) 

Definition. — A  common,  painful  disease  of  the  muscles  and  of  the 
structures  to  which  they  are  attached  (fasciae  and  periosteum),  probably 
due  to  an  attenuated  form  of  the  virus  of  acute  articular  rheumatism. 
Leube  contends — and  very  properly,  I  think — that  muscular  rheuma- 
tism is  a  general  disease  with  local  symptoms.  The  latter  may  be  seated 
in  different  parts  of  the  body,  and  in  this  way  give  rise  to  a  number  of 
leading  sub- varieties,  and  it  may  either  accompany  acute  and  chronic 
*  BriL  Med.  Jaum.,  Feb.  11,  1899. 
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rheumatism  or  it  may  be  experienced  as  an  independent  disease.  I  have 
also  met  with  several  instances  in  which  it  followed  joint-rheumatism, 
and  Leube  has  seen  it  precede  the  latter.  Certain  authors,  however, 
believe  that  the  affection  is  a  neuralgia  of  the  sensory  nerves  of  the 
muscles. 

Pathologfy. — In  fatal  cases  (these  are  exceedingly  rare)  the  aff'ected 
muscles  show  a  swelling  of  the  fibers  and  more  or  less  granular  change. 
In  long-standing  cases  there  is  an  atrophy  of  the  muscles,  due  to  trophic 
disturbance.  Strauss  describes  well-circumscribed  nodules  in  the 
muscles. 

The  changes  are  essentially  those  of  myositis.  In  the  acute  form 
there  is  often  an  extensive  round-cell  infiltration  of  the  connective  tissue, 
with  swelling  and  partial  degeneration  of  the  muscular  fibers  and  the 
formation  in  them  of  vacuoles.  In  the  chronic  form  there  is  a  prolifer- 
ation of  the  interfascicular  connective  tissue. 

Btiology. — Among  the  disposing  influences  that  are  most  impor* 
tant  in  the  causation  of  the  affection  are — (1)  The  rheumatic  diathesis 
(appropriate  soil) ;  (2)  Heredity ;  (3)  Exposure  to  cold,  damp,  and  strong 
air-currents,  especially  after  heavy  exercise  or  during  free  perspiration ; 
(4)  Sex^  owing  to  the  more  frequent  exposure  of  men  while  following 
their  occupations ;  (5)  Age.  It  is  met  with  at  all  ages,  but  acute  and 
subacute  forms  most  frequently  occur  among  children  and  young  adults, 
while  the  chronic  form  most  frequently  affects  elderly  persons  ;  (6)  Pre- 
vious attacks  increase  the  susceptibility  to  the  disease.  That  the  disease 
is  of  infectious  origin  scarcely  admits  of  doubt. 

Symptoms* — In  the  majority  of  instances  the  clinical  symptoms 
are  local.  Out  of  200  cases  Leube  found  fever  in  about  one-third,  the 
temperature  rarely  exceeding  102°  F.  (38.8°  C.)  for  two  days  in  dura- 
tion, and  far  more  often  remaining  normal.  In  one-sixth  of  Leube  s 
cases  there  was  a  cardiac  murmur,  that  disappeared  under  treatment  in 
one-half  of  this  number.  The  most  conspicuous  local  symptom  is  the 
pain,  which  is  sometimes  sharp,  lancinating,  and  paroxysmal,  though  it 
may  be  deeply  seated,  dull,  and  constant.  It  is  aggravated  at  night  by 
contraction  of  the  aff'ected  muscles,  by  weather-changes,  and  by  pressure. 
In  long-continued  cases  pressure  with  the  broad  side  of  the  hand  usually 
affords  relief  The  duration  ranges  from  a  few  hours  to  several  days, 
but  may  be  much  longer.  The' rheumatic  nodules  are  common  in  the 
shoulder-  and  calf-muscles.  The  cases  in  which  the  symptoms  tend  to 
persist  or  recur  with  changes  in  the  weather  may  with  justification  be 
termed  chronic. 

Leading  Clinical  Varieties. — (1)  Lumbago  {Myahjia  Lumhalis). — This 
is  the  most  common  form,  and  may  be  taken  as  the  type  of  the  myalgias. 
The  onset  is  sudden,  sometimes  intensely  so,  and  the  lumbar  muscles  are 
exceedingly  painful  and  sensitive.  Motion^  such  as  stooping  or  turning 
the  body  or  rising  from  the  sitting  position,  causes  intense  exacerbations 
of  pain.  The  aff*ection  occurs  most  frequently  in  laboring-men,  its  course 
being  brief,  as  a  rule,  and  recurrences  frequent.  Erben,  from  a  study 
of  200  cases  of  lumbago,  finds  that  the  trouble  is  principally  an  affection 
of  the  lumbar  vcrtebra\  or  a  neuralgia  of  the  cutaneous  nerves. 

(2)  Pleurodynia. — This  term  implies  involvement  of  the  intercostal 
muscles,  and  less  frequently  of  the  pectorals  and  the  serratus  magnus. 
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It  is  unilateral,  and  oftener  affects  the  left  than  the  right  side,  and 
causes  untold  suffering,  since  it  is  constantly  aggravated  by  the  normal 
respiratory  excursions.  The  pain  is  also  intensified  by  pressure,  reach- 
ing, etc.,  and  by  movement  of  the  trunk,  sneezing,  and  coughing. 
Similar  symptoms  may  be  occasioned  by  traumatism  in  which  the  fibers 
of  the  thoracic  muscles  are  lacerated,  and  there  is  also  great  danger  of 
confounding  pleurodynia  with  costal  periostitis  and  with  pleurisy, 

(3)  Torticollia  {Myalgia  Cervicalis). — Here  the  muscles,  some  or  all, 
on  one  side  of  the  neck,  and  at  times  the  throat,  are  implicated.  The 
head  is  held  toward  the  affected  side,  so  as  to  relax  the  group  of  muscles 
involved,  and  on  attempting  to  turn  it  the  patient  rotates  his  entire  body 
in  a  pivot-like  manner.     The  complaint  is  frequent  in  young  persons. 

(4)  Oephalodynia. — By  this  term  is  meant  rheumatism  of  the  head- 
muscles  of  the  scalp  and  fascise.  It  may  be  either  general  or  locals 
being  sometimes  limited  to  the  frontal,  temporal,  or  occipital  muscles. 
The  pain  is  severe  and  greatly  increased  on  motion  of  the  scalp. 

(5)  Other  terms  descriptive  of  localized  forms  of  muscular  rheuma- 
tism are  employed :  (a)  Omodynia  (myalgia  of  the  deltoid) ;  (6)  Dorso- 
dynia  (involvement  of  the  muscles  of  the  upper  part  of  the  back,  etc.^ ; 

c)  Abdominal  rheumatism  (myalgia  of  the  muscles  of  the  abdomen) ; 

d)  Rheumatic  myositis  of  tne  extremities. 

Diagnosis. — This  is  assured  by  the  etiologic  influences  and  the 
presence  of  pain,  which  is  greatly  increased  by  muscular  contraction. 
The  presence  of  fever  does  not  exclude  the  affection.  It  differs  from 
neuralgia  in  that  there  are  no  painful  points,  and  in  that  firm  pressure 
with  the  broad  hand  often  affords  relief.  Dermato-myositis  must  not  be 
confounded  with  muscular  rheumatism.  Unverricht  first  distinguished 
the  former  from  the  latter,  showing  that  there  are  present  pain  and 
swelling  of  the  muscles,  as  in  muscular  rheumatism,  but  additionally 
redness  (erythema)  and  hyperesthesia  of  the  skin,  while  the  joints  usu- 
ally escape.  Rovere,  however,  reports  a  case  occurring  in  the  course 
of  diabetes  mellitus  in  which  there  was  a  joint-inflammation  resembling 
that  of  rheumatism.  Of  general  symptoms,  the  chief  are  fever  and 
physical  prostration.  The  spleen  is  enlarged,  and  angina  and  hemor- 
rhages have  been  noted.  The  disease  is  obviously  infectious,  probably 
septic  in  nature,  and  occurs  in  fatal  as  well  as  in  the  mild  or  favorable 
forms.  Dermato-myositis,  unlike  muscular  rheumatism,  which  is  more 
common  among  men,  is  seen  more  frequently  in  women,  especially 
servants. 

The  prog^nosis  is  good,  the  disease  never  endangering  life,  though 
a  person  may  be  incapacitated  for  work  by  muscular  rheumatism. 

Treatment. — Severe  and  acute  forms  demand  the  use  of  opiates 
internally  and  anodyne  and  hot  applications  externally.  When  cases 
are  seen  early,  morphin,  administered  hypodermically,  may  servo  to  relieve 
the  pain  and  cut  short  the  disease.  In  acute  cases  the  salicylates  and 
other  antirheumatic  remedies  are  to  be  employed.  Hot  fomentations 
give  comfort,  and  the  Turkish  bath  may  end  the  attack  if  it  can  bo  used 
suflSciently  early.  The  hot-water  bag,  sponging  with  water  as  hot  as 
can  be  borne,  or  dry  heat  in  the  form  of  bags  filled  with  heated  salt  or 
heated  hops,  will  all  do  good  service.  For  the  dull  pain  which  is  so  dis- 
tressing in  some  cases  of  torticollis  the  affected  muscles  may  be  covered 
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with  flannel,  over  which  a  warmed  flatiron  may  be  passed  for  a  few 
minutes.  This  is  an  efficient  expedient.  For  lumbago  acupuncture  is 
highly  commended.  Needles  of  from  three  to  four  inches  (7.5-10  cm.) 
in  length  (ordinary  bonnet-needles,  sterilized,  will  do)  are  thrust  into 
the  lumbar  muscles  at  the  seat  of  the  pain  and  withdrawn  after  five  or 
ten  minutes  (Osier).  Blisters  have  been  recommended,  but  I  have  tried 
them  frequently  without  beneficial  efiects  in  any  case.  In  subacute  and 
obstinate  cases  I  have  recently  obtained  good  results  from  the  use  of  a 
20  per  cent,  ointment  of  salicylic  acid  freely  rubbed  into  the  skin.  Active 
friction  with  anodyne  and  stimulating  liniments  (the  latter  when  pain  is 
not  great)  is  worthy  of  trial.  Massage  and  electricity  (the  constant  cur- 
rent in  particular)  are  sometimes  efficient,  and  in  chronic  cases  potas- 
sium iodid,  guaiacum,  and  arsenic  (the  latter  in  small  doses)  should  be 
tried.  The  same  measures  of  prophylaxis  are  to  be  adopted  as  in 
chronic  rheumatism,  and  the  condition  of  the  general  health  must  also 
be  looked  to,  every  endeavor  being  made  to  maintain  the  proper  quality 
of  blood  and  perfect  nutrition. 

OHRONIO  ABTIOUIiAR  RHBIJMATISM. 

Definition. — An  affection  of  the  articular  structures  which  develops 
slowly  and  gradually  and  may  be  dependent  upon  the  same  causes  as 
the  preceding  forms.  Rarely  it  is  a  sequence  of  acute  or  subacute 
attacks. 

Pathology. — The  joints,  as  a  rule,  do  not  show  pronounced  gross 
lesions,  there  being  some  desree  of  synovial  injection  and  also  some, 
though  not  much,  effusion.  Inflammatory  thickening  of  the  articular 
and  periarticular  structures  (capsule,  ligaments,  sheaths  of  the  tendons, 
etc.)  with  contraction,  is  noted,  and  is  a  change  which  deforms  and  stif- 
fens some  joints  to  a  certain  extent.  Superficial  erosions  of  the  carti- 
lages may  also  be  witnessed,  and,  as  stated  under  the  Clinical  History 
of  Acute  Articular  Rheumatism,  muscular  atrophy  supervenes  in  long- 
standing cases  of  arthritis.  The  probable  causes  of  these  important 
changes  have  been  pointed  out  in  connection  with  the  latter  disease. 
When  the  shoulder-joint  is  the  seat  of  chronic  inflammation,  this  mus- 
cular atrophy  (affecting  chiefly  the  deltoid)  reaches  its  highest  degree 
of  development. 

Btiology. — {a)  Age  predisposes  to  the  affection.  Though  it  may  ap- 
pear at  any  age,  the  greatest  number  of  cases  is  furnished  by  the  years 
from  forty  to  sixty.  (6)  Sex  exerts  a  slight  influence,  the  disease  being 
observed  most  frequently  among  females,  (r)  External  agenci^B^  as  pov- 
erty and  occupations  which  entail  exposure  to  cold  and  dampness,  act 
as  predisposing  influences,  {d)  Heredity  may  operate  to  favor  its 
development. 

Symptoms. — The  involved  joints  may  not  present  any  visible  evi- 
dences of  disease,  and  perhaps  the  most  prominent  local  symptom  is  pain^ 
increased  often  at  night  as  well  as  by  approaching  cold  or  damp  weather. 
Both  the  larger  and  smaller  joints  are  involved,  though  the  former 
to  a  greater  degree,  and  yet,  though  usually  multiple,  the  disease  may 
be  limited  to  one  joint  (knee,  hip.  shoulder,  etc.).  The  joints  are 
somewhat  BivoUen,  as  a  rule,  at  times  slightly  reddened,  tender  upon 
pressure,  and  their  mobility  is  generally  restricted.     Pain  and  stiffness 
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^most  marked  io  the  morning  hours  (after  rest),  and  often  largely 
^penr  with  each  returning  evening  (after  use).     All  the  local  symp- 
are   subject  to  exacerbations  and  remissions.     A'  peculiar  erepi- 
may  be  elicited  on  applying  the  hand  over  the  affected  joints  dur* 
^motion,  and  eventually  ankylosis,  with  some  degree  (usually  slight) 
tortion  of  the  joints,  may  occur. 
the  ^ntral  features  are  usually  conspicuous  by  their  absence.     No 
ia  present,  and,  in  most  instances,  there  is  no  serious  impairment 
he  general  health.     On  the  other  hand*  as  the  result  of  constant 
Bering*  a  wretched  general  condition  with  marked  anemia  and  debility 
Wf  filially  be  reached,  such  patients  often  passing  sleepless  nights  and 
ing  jHCverely  from  dyspepsia.      Chronic  endocarditis  may  develop 
kith  the  chronic  articular  changes? — a  not  uncommon  association, 
igh  fre^^uently  the  history  of  a  previous  attack  of  acute  rheumatism 
» abtainable,  to  which  the  endocarditis  may  be  attributed  (for  the 
itial  diagnosis  of  this  disease  i^ide  Arthritis  Deformans). 
Prognosis,— Full  recovery  is,  with  hut  few  exceptions,  out  of  the 
8lion.     A  cure  may  rarely  be  effected  if  the  case  come  undt-r  appro- 
He  treatment  in  the  incipient  stage.     The  disease,  however,  rarely 
(>rten£  the  duration  of  life,  though  it  may  do  so  by  interfering  with 
!  nutritive  processes,  the  latter  effect  resulting  trom  loss  of  sleep  (due 
a)  and  inability  to  take  active  exercise. 
^txnent. — («)  The  local  measurea  hold  first  place.     The  affected 
should  be  enveloped  in   fiannel  at  all  times,  and  underneath  the 
'may  be  applied  cold  cloths,  and  the  whole  covered  with  oiled  silk, 
the  other  hand,  sponging  the  joints  frequently  with  hot  water  also 
braisfaes  good  results,  relieving  decidedly  the  pain  iind  stiffness.     Bier, 
\ Graham  Reed,  and  others,  employed  a  hot-air  treatment  with  good 
BHsterd  have  been  employed.     In  removing  effusions  they  are 
neaeious.     In  the  absence  &f  synovial  effusion  the  thcr mo-cautery 
I  to  ke  preferred  to  blisters,  and  for  the  swelling  and  stiffness  massage 
'ipasaive  movement  affords  excellent  results.     Massage  is  also  valu- 
kbwhen  atrophy  of  the  tidjacent  muscles  exists;  and  in  these  so-called 
E^^riietimattc  paralyses  ''  electricity  is  an  important   lielp.      lodin  and 
lniiBiiIating  liniments  are  more  or  less  serviceable. 
I    (&i  Hygienic  Measures.— The  diet  should  be  abundant  aud  nourish- 
1%;  it  may  embrace  milk,  eggs,  the  lighter  forms  of  meat,   fats,   fari- 
liicwus  articles,  and  cruciferous  vegetables;  wines  and  alcohol  may  be 
fpertnittetl.     Dietetic  abuses,  however,   tend  to  aggravate  the  arthritic 
&Qliditi«n»     The  patient  should  adopt  and  continue  moderately  active 
Itte  until  compelled  to  omit  it  on   account  of  the  advancing  joint- 
Cold  spongings  of  the  skin-surface,  followed  by  active  friction, 
•reagood  effect  in  that  they  lessen  cutaneous  sensitiveness, 

ie)  iDtenial  remedies  do  not  control  the  morbid  process  directly, 
iltliough  arsenic,  iodin,  potassium  iodid,  guaiacoL  and  other  agents  are 
inach  used  for  this  purftose,  but  their  effects  are  usually  limited,  and 
nner  brilliant.  It  should  be  our  aim  to  maintain  the  general  health  at 
»  maximum  level  by  the  employment  not  only  of  the  sanitary  means 
_4efore  alluded  to,  but  also  by  tonics  (iron,  quinin,  strychnin,  etc.),  I 
a?e  found  a  course  of  cod-liver  oil,  continued  for  a  long  period  of  time, 
;  tenrjceable  form  of  internal  medication, 
U 
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(d)  In  general  terms  h7drotlitrap3f  is  an  important  adjuvant  to  | 

treatment. 

The  thermal  springs  whose  waters  are  alkaline  or  contain  snip 
and  of  which  the  hot  springs  of  Arkansas  and  Virginia,  and  the  ~ 
field  Springs,  New  York,  furnish  good  examples,  have  heen  st 
advocated,  and  sometimes  prove  c-iirative  in  their  effects.     I  havej 
excellent  results  from  the  methodic  use  of  hot-water  baths  at  a  can* 
temperature  (100°  to  105°  F.— 37.7^  to  40.5°  C),  combined  with 
motion  and  careful  manipulation  of  the  affected  parts.     If  the  la 
adopted,  every  precaution  must  be  nsed  to  avoid  exposure  to 
draft  during  and  after  the  baths,  which  should  not  be  prolonged  bej 
ten  minutes. 

WEIL'S  DISEASE. 
{Acute  Febrile  Jaundit'*: :  Piedte/s  DUease.) 

Defimtion. — An  acute  febrile  disease,  probably  specific  in 
and  characterized  by  jaundice,  remittent  fever,  and  muscular  pains, 
usually  runs  a  definite  course  and  terminates  by  lysis. 

Pathology, — During  the  comparatively  recent  studies  of  the  | 
mortem  lesioui^  occurring  in  this  disease  very  little  has  been  noted, 
liver  and  spleen   are  sometimes  the  seat  of  an  active  hyperemia,  i 
occasionally  some  gastro-intestinal   irritation  is  present.      The  corti^ 
substance  of  the  kidneys  is  swollen  and  mottled,  and  the  epithelium  i 
the  tubules  and  glomeruli  shows  cloudy  swelling. 

Etiology. — The  special  organism  of  the  disease  is  unknown;  ij 
deed,  it   m:iy  be  an  acute  febrile  jaundice  of  varied  etiology.     Ja 
claini.s  that  it  is  liue  to  infection  by  the  baaUus  proteus  fiuorenren*. 

Predisposing    Causes.— Among   these    may    he   mentioned   the 
lowing : 

ia)  Age. — The  age  of  the  patient  usually  varies  from  twenty  ' 
forty  years.  A.  Holz  records  a  case  in  a  woman  fifty-one  ye 
old. 

(i)  Occupation. — Bufehers  are  most  commonly  affected. 

(/■)  *SV^-  ttnd  xSetuon. — ^Most  of  the  recorded  cases  occurred  in  mi 
and  during  the  summer  mouths* 

(d)  Loealitj/,—The  cases  have  appeared  in  groups,  in  both  rural  \ 
urban  localities. 

Sjrmptatns. — The  disease  is  usually  ushered  in  by  a  chilly  folloi  _ 
hy  /every  headaehe,  and  pain  m  the  muscles,  joints,  and  ep]gastriiilll< 
Jaundice  usually  appears  on  the  second  day,  and  may  either  ne  slig' 
or  very  intense;  if  it  be  due  to  obstruction,  the  stools  are  gray-color 
showing  the  absence  of  bile.     The  fever  is  of  the  remittent  type,  i 
ning  from   ten  to  fourteen  days  and   terminating  by   lysis-     Nan 
vomiting,   and  diarrhea  may  rarely  occur.     The  liver  and  spleen  wR 
often  enlarged,  the  latter  being  tender  on  pressure.     The  urine  is  febrili 
higb-colored,  and  often  shows  the  presence  of  albumin,  with  tnl 
and  sometimes  blood  (hemoglobinuria).      In  grave  (but  rare)  cases 
bral  symptoms,  such  as  delirium,  convulsions,  and  coma,  may  occur  i 
prove  fatal. 

The  diagnosis  rests  on  the  acute  onset,  fever,  pains  in  the  mi 
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and  epigastrium,  nephritis,  and  icterus.     Schhnfimjieher^  which 

uled  maiDlv  among  young  persons  who  had  worked  in  the  recently 

districts  near  Bresluu  during  the  summer  of  l^i*Jl,  and  assumed 

iic    proportions,   has  not  been    s^atisfactortlv    classitied.     Mliller 

its   resemblance  in   many  respects  to  WeiFs  disease,  which  may 

at  time^  without  jaundice  (V)« 

[>gli08i8< — The  prognosis,  both  as  to  life  and  recovery,  is  good. 
IE.  Hughes,  notwithstanding,  records  two  cases   that  proved  fatal 
im  forty-eight  hours  of  the  onset. 
"lie  treatment  is  purely  symptomatic, 

MALTA  FEVER, 
(Medit€rranean  Fet>er ;  Ji<trk  F^ioer ;  Undulani  Feter.) 

litiotl. — A  protracted  infectious  disease,  caused  by  the  micro- 
\  mfUttnifW,  and  characterized  clinically  by  irregular  fever,  copious 
ats,  rheumatoid  pains,  and  frequent  rt- lapses. 
[.history. — ^It  is  endemic  in  Malta,  and  from  time  to  time  is  encoun- 
1  there,  and  at  other  Mediterranean  ports,  in  epidemic  form.  Owing 
lob^errations  made  by  Wright  on  ttie  serum  reaction,  this  disease  has 
i  iihowQ  to  exist  in  India,  Hong  Kong,  the  United  States,  the  West 
Jiea,  and  Brazil.  Kinyoun  first  suspected  the  presence  of  Malta 
^er  on  this  side  of  the  Atlantic,  along  the  coast  and  in  the  islands  of 
Galf  of  Mexico.  Recently,  Musser  and  Sailer^  recognized  the 
itioB  in  Philadelphia  in  a  soldier  who  had  come  from  Porto  Rico. 
[itial  pathoiogit*  lesions  have  been  identified  with  the  disease. 
I*  noted  an  enlargement  of  the  spleen  and  of  the  mesenteric 
jind  grave  cases  exhibited  bronchitis  or  broneho-pneumonia. 
Etiology •^^^^*^™^^^-* — The  microt'ovetifi  fifi'litensis  (Bruce)  has 
sen  found  in  certain  tissues  (the  spleen  in  all  fatal  cases),  and  is  readily 
nized  morphologically  and  by  culture,  Bruce,  in  two  cases,  and 
jjies,  in  four,  reproduced  the  disease  in  monkeys  by  the  inoculation 
cultures  of  the  organism.  Young,  health}^  adults  are  princi- 
Dr  affected,  and  antdhygienic  conditions  increase  morbidity. 
The  incubation-period  lasts  from  a  few  days  to  twenty  or  thirty. 
Symptoms. — The  disease  is  of  slow  and  gradual  development,  and 
ic  features  simulate  those  of  beginning  typhoid  fever.  Headache, 
t>rexia,  malaise,  and  slight  fever  (often  preceded  by  shiverings)  ;  the 
?may  be  congested,  and  epistaxis  msiy  be  present.  The  bowels  are 
i»stipated.  and  the  stools  may  be  blood-streaked.  The  spleen  is  always 
^hlartfed,  and  fretjuently  painful,  particularly  on  pressure.  There  is 
^Wof  a  remittent  type,  with  undulating  course,  lasting  one,  two,  or 
■bee  weeks  ;  this,  after  an  apyrexial  period  of  two  or  tliree  days,  is 
Bjlnred  by  a  relapse,  with  rigors,  higher  fever,  delirium,  and  sometimes 
H^wrrhea  and  increased  prostration. 

^^The  rmlapse  frequently  lasts  from  five  to  six  weeks,  and  then,  after  a 
icek  or  two,  a  second  relapse  mny  ensue  ;   symptoms  somewhat  sim- 
fcr  to  the  first — rigors,  intermittent  form  of  fever,  extreme  prostration, 
genoral  rheumatoid  symptoms.    The  latter  may  be  so  well  marked  as 
Vibit  muscular  movements  of  anv  kind.    The  case  now  either  termi- 
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nates  in  recovery  or,  after  the  lapse  of  one  or  even  two  months,  there  may 
be  a  repetition  of  the  whole  symptom-complex.  In  grave  ctzses  the  tem- 
perature is  continuous,  and  death  may  occur  in  hyperpyrexia  (Hughes). 
Certain  complications^  as  touches  of  pleurisy  and  pneumonia,  rarely  appear. 

Diagfnosis. — From  the  use  of  pure  cultures  of  the  special  organ- 
ism the  blood  of  Malta-fever  patients  gives  a  typical  agglutination. 
Thus  the  affection  is  with  ease  and  certainty  distinguished  from  typhoid 
fever  and  erratic  forms  of  malaria.  In  no  other  manner  can  it  be  dis- 
criminated from  typhoid  fever  in  the  earlier  stages.  If  malaria  is  sus- 
pected, a  microscopic  examination  of  the  blood  should  be  made. 

Duration  ana  Prognosis. — Soldiers  show  an  average  stay  in  the 
hospital  of  ninety  days  (Bruce);  the  duration  in  obstinate  cases, 
however,  may  exceed  six  months.  The  death-rate  is  low — about  2 
per  cent. 

Treatment. — This  should  be  sustentative  or  supportive,  in  view  of 
the  uncertain,  protracted  course.  Nourishing  liquids  and  usually  stimu- 
lants are  required  during  the  febrile  stage.  Fever  is  to  be  combated  by 
the  application  of  cold  (cold  bath,  wet  pack,  or  sponging).  Fitzgerald 
and  Ewart^  successfully  treated  a  case  with  Malta  fever  antitoxin. 
Tonics,  coupled  with  a  change  of  climate,  favor  convalescence. 

FEBRIOULA. 
{Simple  Continued  Fever;  Ephemeral  Fever,) 

Definition. — A  brief  febrile  attack,  unattended  with  definite  local 
lesions^  and  of  varied,  often  indeterminate  etiology.  A  true  ephemeral 
fever  is  one  that  lasts  about  twenty-four  hours,  while  the  term  simple 
continued  fever  or  febricula  is  given  to  cases  lasting  a  longer  period. 

The  cases  are  diversified  with  reference  to  their  etiology  and  clinical 
relations,  but  may  be  roughly  grouped  under  several  heads : 

{a)  A  large  group  of  cases  in  which  a  gastro-intestinal  disturbance  is 
the  only  assignable  cause.  The  latter  may  be  due  to  cold  or  more  often 
to  errors  in  diet  (particularly  the  use  of  tainted  food-stuff's),  accompanied 
by  absorption  of  ptomaines,  or  it  may  assume  the  form  of  gastro-intes- 
tinal  catarrh  met  with  in  young  children. 

(b)  Undeveloped  or  abortive  forms  of  the  infectious  diseases  (typhoid, 
typhus,  rheumatism).  These  aff*ections,  particularly  during  times  of 
epidemic  prevalence,  may  run  a  brief  course  without  manifesting  any 
of  their  distinctive  characters.  This  is  particularly  true  of  the  abortive 
types  of  typhoid,  and  other  acute  infections.  Again,  diseases  that 
ordinarily  manifest  a  characteristic  eruption  {e.g,,  scarlet  fever,  measles, 
erysipelas)  may  run  their  course  without  doing  so,  or  the  eruption  may 
escape  observation. 

(c)  It  may  follow  exposure  to  the  summer  sun  or  excessive  heat  (?), 
or  exhaustion  of  the  nervous  system, 

(d)  It  is  not  infrequently  the  result  of  a  slight  and  unnoticed  local- 
ized inflammation  (tonsillitis,  bronchitis,  lymphadenitis,  etc.). 

(e)  The  inhalation  of  sewer-gas  or  other  noxious  vapors  (such  as  em- 
anations from  decomposing  organic  matter)  may  produce  an  aberrant 
form  of  the  fever  {vide  Septicemia). 

»  The  Lancet,  April  15, 1899. 
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Symptoms. — It  is  to  be  remembered  at  the  outset  that  a  single 
symptom,  peculiar  to  all  cases,  is  the  fever.  The  onset  is  generally 
sudden,  and  especially  in  ephemeral  fever,  but  it  may  be  gradual ;  if 
sadden,  there  is  rarely  either  a  chill  or  vomiting,  while  in  neurotic  chil- 
dren a  convulsion  may  occur.  The  temperature  ascends  quickly  to 
102^-103°  F.  (39.4°  C.)  or  over,  pursues  the  continued  type,  and  at 
the  end  of  one,  two,  or  more  days  subsides  abruptly  by  crisis.  There 
are  accompanying  symptoms,  many  of  which  are  due  to  the  fever,  such 
as  headache,  hebetude,  mild  delirium,  flushed  countenance,  a  full,  rapid 

Eulse,  anorexia,  constipation,  scanty,  high-colored  urine,  and,  not  rarely, 
erpes  labialis.  Defervescence  may  be  attended  with  critical  sweats, 
diarrhea,  or  a  copious  flow  of  urine.  Special  types  (e.  g.,  cerebral,  gas- 
tric, gastro-intestinal)  may  be  observed,  due  to  the  predominance  of  the 
symptoms  presented  by  individual  organs  or  systems. 

In  another  class  of  cases  the  access  of  simple  fever  may  be  less  sud- 
den, the  maximum  level  attained  being  somewhat  lower  and  the  attend- 
ing phenomena  less  acute  and  pronounced.  Da  Costa  ^  has  described 
cases  belonging  to  this  category.  The  course  is  more  protracted,  though 
rarely  exceeding  a  week  or  ten  days,  and  the  defervescence  is  not  so 
abrupt.  So-called  thermic  fever  is  at  the  present  writing  believed  by 
Guit^ras,  who  first  described  it,  to  be  due  to  a  special,  though  as  yet 
unknown,  organism. 

The  diagfnosis  necessitates  the  exclusion  of  other  acute  fevers.  The 
affections  from  which  it  is  most  difficult  to  distinguish  febricula  are 
typhoid  fever  J  remittent  fever^  scarlet  fever  ^  incipient  tuberculosis^  larval 
pneumoniaj  and  meniiigitis  (in  children).  In  febricula,  however,  there 
is  an  absence  of  local  manifestations  and  of  physical  signs  pointing  to 
consolidation  of  the  lungs ;  characteristic  skin-eruptions  are  also  absent. 
Tyson  points  out  that  in  cases  in  which  there  is  splenic  enlargement 
(rare)  the  resemblance  to  typhoid  is  close,  and  the  diagnosis  may  have 
to  remain  in  doubt  until  settled  by  the  Widal  test  or  by  time.  The 
cases  must  also  be  discriminated  from  the  fever  which  sometimes  attends 
chlorosis  and  certain  nervous  disorders. 

The  prognosis  is  good. 

Treatment. — Few  cases  require  treatment  other  than  rest  in  bed 
and  liquid  nourishment  for  several  days.  Cooling  drafts  internally,  and 
mild  forms  of  hydrotherapy  (spongings,  ice-caps)  externally,  are  indi- 
cated. If  traceable  to  gastro-intestinal  disturbance,  a  laxative  usually 
proves  beneficial  and  effective.  It  should  be  followed  by  intestinal 
antiseptics.  Unless  it  is  clear  that  the  given  case  is  non-infectious  and 
non-contagious,  isolation  of  the  patient  should  be  ensured. 

MILK-SIOKNESS. 

Definition. — A  peculiar  infectious  disease,  occurring  both  in  man 
and  in  the  lower  animals,  when  it  is  known  as  "trembles/'  The  dis- 
ease is  unknown  east  of  the  Alleghany  Mountains,  but  throughout  many 
of  the  Western  and  South-western  States  it  formerly  prevailed  very  ex- 
tensively, with  fatal  effect.  It  has,  however,  been  almost  exterminated 
as  the  result  of  denudation  of  the  forests  and  the  advancing  cultivation 
'  lVan$aetion8  of  the  Aitociaiion  of  American  PhysieianSy  vol.  zi.,  1S96. 


I 


of  the  virgin  soil.     It  still  prevails  in  parts  of  North  Carolina  (( 
and  until  very  recent  times  has  been  seen  in  certain  parts  of  Ulii 

No  peculiar  pathologie  lesions  have  been  described. 

Etiology, — It  is  believed  to  be  due  to  a  special  poison  derived  fiM©' 
the  earth,  but  as  yet  we  are  ignorant  of  its  exact  nature.  PLiliii*  ' 
claims  to  have  found  a  spirillum  in  the  blood* 

Modes  of  Infection. — ^The  disease  attacks  cattle  most  fre<|uently  (t-pr- 
cially  unwcaned  calves),  horses,  sheep,  goats,  and  less  often  ujan?  im*j 
mesticated  animals;  wherever  trembles  prevails  among  cattle,  milk-  ' 
ness  is  met  with  in  man.    It  is  thought  that  the  poison  is  communk 
to  man  in  the  milk,  butter,  and  cheese,  or  in  the  flesh  of  infected  ani 

Among  <lisposing  factors  ure  tlie  Heastmg^  the  dist-ase  being  moet*! 
quent  in  the  late  summer  and  autumn.     It  is  mo.st  common  in  adult,' 

Symptoms.— The  period   of  ineuhation  may  be  short  or  1< 
duration,   and  prodromatay  such   as  headache,   anorexia,   langiioi 
oncoming  fatigue,  may  be  noted.     These  symptoms  increase  in  sei 
and  are  soon  eclipsed  by  the  more  characteristic  features — nauscA 
vomiting,  a  hot  pain  in  the  stomach,  imd  a  peculiar  fetor  of  the  bi 
There  is  an  untjuenchable  thirst,  a  swollen,  tremulous  tongue,  and  al 
lute  constipation.     Fever   is  present,  but  it  is  slight,  and   the  surfa 
temperature  is  often  below  the  normal.      The  nervous  symptoms  inclttd 
restlessness,  merging  into  mental  duluess  with  marked  indifl'erence,  %xA 
the  latter  condition  paj^sing  in  grave  cases  into  a  stupor  that  may  deef 
into  actual  coma.     Convulsions  may  arise  or  the  patient  may  drop  \i 
a  fatal  typhoid  state. 

The  diagnosis  rests   chietiy   upon  the  history   (particularly  ap(«| 
the  coexistence  of  ""  trembles  ""  in  cattle)  and  the  exclusion  of  other  »c 
intoxications. 

The  prognosis  is  generally  favorable,  though  a  fatal  terminatioij 
due  to  iisthenia  nmy  occur  within  a  few  days  of  the  time  of  the  onset*] 

Treatinetlt. — Prophtflaxu  consists  in  the  avoidance  of  those  fcHxIlj 
that  act  as  bearers  of  the  disease.  Apart  from  the  use  of  supporting] 
measures  (appropriate  diet  and  stimulunts),  we  can  attend  only  to  tlw] 
symptomatic  indications.      Medicated  enemata  should  not  be  oniitteA' 


MILIABY  FEVER. 
{Strealing  Sich^esg,) 

Definition. — An  infectious  disease,  characterized  by  copious  i 
and  a  vesicular  (miliary)  eruption.    In  certain  countries"  it  has  pre 
epidemically  (France.  England,  Italy,  Germany),  and  in  1887  a  seva 
epidemic  occurred  in  France.     Schaffer '  reports  the  occurrence  of  a  i 
cent  epidemic  in  an  Austrian  province  in  the  spring  of  1893,  las^ting  for 
nearly  three  months.     Out  of  507*J  persons  (the  total  population  of  the 
district),  159  suffered,  as  follows:  17  men,  14  women,  and  128  children 
At  the  present  day  it  seems  to  be  met  with  only  in  Ficardy,  in  i 
other  French  provinces,  and  throughout  a  limited  area  in  Italy. 
I      Neither  have  definite  patholot/lc  lesion»  nor  the  apecifie  exeithig 
Tbeen  found.     Among  predlspomig  influences  the  following  have 


*  IfViWr  m€d,  Bfatttr,  1893,  No.  32. 
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noted :  (a)  Most  epidemies  occur  in  spring  and  summer ;  {h)  It  is  more 
common  among  women  than  men,  and  most  frequent  during  the  middle 
period  of  life.  A  large  percentage  of  the  entire  population  of  an  in- 
vaded district  (usually  limited  in  area)  is  attacked. 

The  Sjrmptoms  that  characterize  miliary  fever  are  fever  with  its 
usual  accompaniments,  irritation  of  the  skin,  epigastric  oppression, 
copious  and  persistent  sweating,  followed,  on  the  third  or  fourth  day 
of  the  disease,  by  an  eruption  (due  to  profuse  sweatings)  of  miliary 
vesicles. 

The  vesicles  burst,  and  within  forty-eight  hours  scaly  desquamation 
is  generally  completed.  In  severe  types  the  nervous  phenomena  (delir- 
ium, etc.)  are  grave  in  character ;  hemorrhages  may  occur,  and  at  times 
fatal  collapse  may  follow.     Relapses  are  not  uncommon. 

The  progfuosis  is  affected  largely  by  the  character  of  the  epidemic, 
the  average  death-rate  being  8  or  9  per  cent. 

Quinin  has  met  with  almost  universal  favor  as  a  remedy,  but  the 
expectant  plan  of  treatment  is  the  most  appropriate,  the  indications 
being  fulfilled  as  they  arise.     The  sweating  may  demand  atropin. 


FOOT-AND-MOUTH  DISEASE. 
(Epidemic  Stomatitis ;  Aphthous  Fever.) 

Definiticm. — An  acute  infection  of  certain  lower  animals  (cattle, 
sheep,  pigs,  goats),  caused  by  a  micro-organism  as  yet  undiscovered, 
although  Klein  has  described  a  micrococcus.  It  is  characterized  by  fever, 
by  the  appearance  of  vesicles  and  ulcers  in  the  mucosa  of  the  mouth,  in 
the  furrows  about  the  feet  and  on  the  udder,  and  by  the  rapid  develop- 
ment of  asthenia  and  marked  emaciation.  Though  a  disease  of  mild 
character,  its  territorial  range  is  so  vast  as  to  entail  untold  loss  to  Euro- 
pean countries.  Young  animals  or  sucklings  perish  in  great  numbers  on 
account  of  the  deteriorated  quality  of  the  milk,  which  assumes  a  yellowish- 
white  appearance  and  has  a  bitter,  nauseating  taste. 

During  epidemics  of  foot-and-mouth  disease  the  poison  may  be  trans- 
ferred to  man,  in  whom  the  disease  is  known  as  epidemic  stomatitis^  the 
poison  generally  being  transferred  by  means  of  milk.  Boiling  the 
latter  destroys  the  virus,  but  rarely  the  infection  may  be  transmitted 
through  butter  and  cheese  made  from  the  milk  of  infected  cattle.  Com- 
munication by  inoculation  (while  milking)  may  also  occur.  The  disease 
does  not  seem  to  be  transmissible  through  the  meat  of  diseased  animals.^ 
In  America  a  few  instances  only  of  transference  from  animals  to  man 
are  recorded. 

Symptoms* — The  incubation-period  lasts  from  three  to  five  days. 
A  rigor  may  mark  the  onset  or  merely  slight  shiverings,  followed  by 
fever  and  malaise,  and  soon  vesicles,  such  as  are  described  under  Aph- 
thous Stomatitis,  appear  upon  the  tongue  and  inner  surface  of  the  lips. 
The  mouth  is  hot,  the  mucosa  reddened  and  swollen,  and  salivation  is 
present.  A  form  of  miliary  eruption  that  may  become  pustular  may 
also  appear  on  the  skin-surface,  and  particularly  on  the  fingers  and 
hands.     Hemorrhages  have  been  observed  in  severe  epidemics. 

*  Zuell's  translation  of  Friedberger  and  Frohner's  Pathology  and  Therapeutics  of  the 
Dcmestie  Animals. 
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The  diagnosis  is  made  with  ease  if  the  disease  be  prevailing  at  the 
same  time  among  lower  animals.  The  peculiar  coincidence  of  the  erup- 
tion in  the  mouth  and  extremities,  sparing  the  rest  of  the  body,  has  not 
been  noticed  in  any  other  eruptive  disease  (Whittaker). 

Course  and  Prognosis. — The  course  is  mild  and  ends  in  about 
one  week,  the  disease  being  very  rarely  fatal. 

Treatment. — Propht/laxis  requires  the  use  of  milk  from  healthy 
animals  (cows  or  goats),  together  with  measures  looking  to  the  care  of 
the  stables  and  isolation  of  diseased  cattle.  A  reliable  method  of  immu- 
nization against  foot-and-mouth  disease  has  not  as  yet  been  discovered.^ 
For  treatment  the  reader  is  referred  to  the  article  on  Aphthous  Stoma- 
titis. 

GliANDUIiAR  PBVBR. 

Definition. — By  this  term  is  meant  an  acute  infectious  disease  of 
children,  characterized  by  adenitis  affecting  the  lymph-glands  of  the 
neck,  especially  the  anterior  cervical. 

History. — A  detailed  description  of  glandular  fever  was  first  given 
by  E.  Pfeiffer,  in  1889,  under  the  name  of  Driisenfieber^  but  it  had  prob- 
ably been  previously  described  by  Filatow,  of  Moscow.  Donkin,  Fischer 
and  Dawson  Williams,  in  England,  and  J.  Park  West  have  given  excel- 
lent descriptions  of  the  disease. 

Pathology. — The  anterior  cervical  lymphatic  glands  are  involved 
first,  and  it  is  ^^  probable  that  the  infection  finds  its  point  of  entrance 
through  either  the  tonsils  or  the  pharvngeal  mucous  membrane  "  (Wil- 
liams).    The  adenitis  may  also  affect  the  inguinal  and  axillary  glands. 

etiology. — The  special  micro-organism  of  the  disease  is  unknown. 
The  complaint  occurs  usually  in  the  form  of  house-epidemics.  West,  of 
Ohio,  however,  has  described  the  most  widespread  epidemic  hitherto  re- 
corded. There  were  96  cases  in  43  families,  and  rarely  did  a  child 
exposed  to  the  infection  escape.  The  disease  usually  occurs  during 
childhood ;  the  ages  of  West's  cases  ranging  from  seven  months  to  thir- 
teen years.  A.  E.  Roussel  has  reported  four  cases,  one  occurring  in  an 
adult.  Most  cases  occur  between  the  months  of  October  and  May, 
inclusive.  According  to  Hand,  the  weight  of  clinical  evidence  tends  to 
variation  in  the  etiology  in  different  cases  {e,  g,,  it  is  often  one  of  the 
protean  manifestations  of  influenza). 

The  incubation-period  lasts  usually  from  five  to  eight  days. 

Symptoms. — The  onset  is  mdden.  The  child  holds  the  neck  stiffly, 
since  movement  causes  pain ;  there  are  anorexia,  nausea,  and  less  com- 
monly vomiting,  the  bowels  are  constipated,  and  often  there  is  abdominal 
pain.  The  child  may  complain  of  pain  and  swelling;  an  examination 
of  the  pharynx  may  show  some  chronic  enlargement  of  the  tonsils,  and 
in  some  cases  injection  of  the  pharyngeal  mucosa,  actual  pharyngitis 
being  rare.  The  temperature  oscillates  from  101°  to  103°.  Nervous 
symptoms  (delirium,  hebetude)  are  rarely  observed. 

The  glandular  enlargement  becomes  obvious  on  the  second  or  third 
day,  and  in  most  cases  is  observed  first  on  the  left  side,  then,  after  a  few 

*  Siegel,  *'  Exj>€riment8  in  Immiinizntion  ngninst  the  Poison  of  Bites  and  Scratches." 
Quoted  in  the  Philadelphia  Med.  Jour,,  January  2s,  1899. 
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on  the  other  side  of  the  neck  also.     The  glands  vary  in  size  from 

i  to  a  hen's  egg^  and  are  painful  on  palpation.    They  rarely  suppii- 

Other  groups  of  glands  (axillary,  inguinal)  may  be  successively 

ttlved.      Cough  and  dyspnea  may  point  to  involvement  of  the  bron- 

i  and  tracheal  glands.     The  raesentery  gland?  were  enlarged  in  38.5 

[cent,  of  West's  cases.     Splenic  enlargement  occurs  in  50  per  cent. 

cases,  while  the  liver  is  voluminous  in  almost  all  eases.     The 

titiratian  is  sixteen  days  (West).     Among  cowplieations  may  be 

iitioned  hemorrhagic  nephritis,  bronchitis,  and  otitis  media. 

[  Diagnosis,— The  recognition  of  glandular  fever  embraces  the  excln- 

lof  such   affections  as  tongiUith,  pharifnijitu^  and  influenza,  m  the 

of  which    adenitis   might    arise,     Griffith  *   has   reported  cases 

abling  glaDdular  fever  in  which  influenza  was  probably  the  sole  dis- 

present. 

ftx)gfna8is. — Recovery  is  the  rule. 

Treatments — The  course  of  the  disease  is  probably  nnioOu en ced  by 
itment  Locally,  cold  compresses  and  fomentations  are  useful.  Inter- 
Ijt  West  advises  castor-oil  in  the  early  stage,  followed  by  minute 
of  calomel  (gr,  -^  to  ^)  twice  or  thrice  a  day- 

^  Univ,  Mid,  Magoziiie^  October,  1900» 
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DIABETES. 

{Diabetes  MeUitus.) 


Definition. — A  nutritional  affection,  attended  by  an  abnormal 
amount  of  sugar  in  the  blood,  and  characterized  clinically  by  persistent 
glycosuria,  by  polyuria,  and  by  a  progressive  loss  of  flesh  and  strength. 

Pathogenesis. — This  is  still  undetermined.  Post-mortem  lesions  of 
different  organs  and  structures  of  the  body  have  been  met  with  in  dia- 
betes— a  fact  that  has  given  rise  to  a  variety  of  views. 

(1)  That  it  is  dependent  upon  organic  aisease  of  the  pancreaSj  espe- 
cially granular  atrophy,  or  upon  marked  functional  disturbance  of  this 
organ.  It  has  been  shown  experimentally  that  extirpation  of  the  pan- 
creas is  followed  by  diabetes,  and  yet,  according  to  Minkowski  and 
Lupine,  if  a  small  portion  remains  glycosuria  does  not  result.  On  the 
other  hand,  Sandmeyer  extirpated  the  pancreas  of  two  dogs,  leaving 
from  one-ninth  to  one-fifth  of  the  organ.  The  animals  became  diabetic 
— one  four  and  the  other  thirteen  months  after  the  operation — and  the 
first  dog  succumbed  two  months  and  the  other  eight  months  later. 

It  may  safely  be  assumed  that  total  loss  of  function  always,  and  par- 
tial loss  sometimes,  leads  to  diabetes.  Again,  from  the  observations  of 
Hansemann  in  the  Berlin  Pathological  Institute  and  the  Augusta  Hos- 
pital, it  would  seem  certain  that  the  coincidence  of  pancreatic  disease 
and  diabetes  occurs  oftener  than  either  diabetes  or  pancreatic  dis- 
ease alone,  and,  in  truth,  oftener  than  both  these  separate  affections 
combined.  Lupine  and  Martz  have  been  able  to  produce  a  glycolitic 
ferment  by  treating  the  pancreas  after  their  own  special  method,  which 
need  not  be  detailed  here.  This  ferment  is  identical  with  that  which  is 
contained  in  the  blood,  and  in  the  presence  of  which  glycogen  is  assim- 
ilated ;  pancreatic  diabetes  occurs,  therefore,  when  through  organic  dis- 
ease or  functional  disturbance  the  formation  of  this  ferment  is  wholly 
or  even  partly  arrested.  Another  source  of  the  glycolitic  ferment  is  the 
salivary  secretion. 

(2)  If  the  glycogenic  function  of  the  liver  be  interfered  with  mate- 
rially, diabetes  follows.  This  mav  result  from  organic  hepatic  disease 
or  the  fault  may  lie  solely  with  the  nervous  system.  Puncture  of  the 
floor  of  the  fourth  ventricle  will  also  cause  glycosuria,  and  section  of 
the  pneumogastric  nerve  is  followed  by  vaso-motor  paralysis  of  the  he- 
patic vessels,  disappearance  of  glycogen  from  the  liver,  and  the  appear- 
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of  sugar  in  the  urine.      This  view  explains  how  the  cord  and 
il    lesions    and   disturbance  of  the    sympathetic  system    produce 
ties. 

S)  Tlie  so-called  aliment^iry  gl^comiria  has  frequently  been  induced 

imen tally  by  Miura  and  others.     It  results  from  the  ingestion  of 

^  carbohydrates  and  peptone  than  can  he  stored  in  the  liver  as  gly- 

[i,  so  that  some  of  the  latter  finds  its  way  into  the  hepatic  vessels 

consecutive  glycosuria. 

The  administration  of  phloridzin    produces  glycosuria  both  in 

'  \  and  man.     There  are  two  views  as  to  the  cause  of  phloridzin 

\ :  (a)  that  the  kidneys,  owing  to  the  action  of  the  phloridzin  on 

t renal  epithelium,  eliminate  the  sugar  from  the  organism:  (b)  that 

j excessive  formation  of  glucose  occurs.     The  condition  of  the  blood 

Ipliloridzin  glycosuria  testifies  to  the  decomposition  of  proteids  rather 

to  the  mere  elimination  of  sugar  (Lupine). 
'  (5)  The  Microbie  Theory. — Paul  Ernst  ami  others  have  observed  all 
i  of  fungi  in  diabetes,  thus  showing  that  the  disease  is  favorable  to 
>  development  of  various  micro-organisms,  but  as  yet  none  have  been 

to  sustain   an  etiologic  relationship. 

(^  Pa\7's  view  regarding  diabetes,  recently  advanced,  ia  tbat  the 

rbohydrates   of  the  food  are   converted  into  fat  by  the  protoplasmic 

ftion  of  cells  in  the  intestinal  villi,  and  enter  the  syntera  in  the  same 

bj  as  do  fats  taken  as  such.     The  surplus  carbolrvd rates  that  escape 

! action  of  the  cells  of  the  %nlli  are  transmuted  into  glycogen  in  the 

The  glycogen  stored  in  the  liver  obviously  forms  fat  also,  since 

rgan  has  some  fat-forming  function,  and  tbereare  thus  two  barriers 

fenting  the  carbohydrate  matter  from  entering  into  the  blood,  and 

either  is  deranged   hvperglykemia   with   the   consequent  glycosuria 

No  single  view  explains  all  cases  of  diabetes.     The  influence  of  the 

tons  system,  how^ever,  is  undoubted.  In  light  cases  the  carbohydrates 
Ifr  not  warehoused  in  the  liver  and  muscles,  and  the  excess  of  glycogen 
ps  burned  up  in  the  tissues,  so  that  from  the  storage  reservoirs  (liver 
mJ  muscles)  the  blood  is  supplied  with  an  excess  of  grape  sugar.  In 
jeirerf  cases  the  carbohydrate  moiety  of  the  proteids  of  the  food  or  tissues 
'  ies  the  sugar  excreted  in  the  urine  (Stengel).     Lastly,  the  precise 

I  of  disturbance  of  metabolism  that  prevents  a  normal  disposal  of 
Itirbohydrates  ia  unknown. 

Plathology- — The  panereaa  in  more  than  one-half  the  instances 
«kowa  morbid  changes.  The  most  fretjucnt  lesion  is  tlu-  granular  atrophy 
of  Rjinsemann.  occurring  in  36  out  of  40  cases  of  pancreatic  diabetes. 
Bird  and  Pic  found  150  cases  of  primary  cancer  nf  the  pancreas  on  record, 
«ad  in  only  17  was  glycosuria  noted.  Fibroid  in<liiration  of  the  pancreas 
Udometiines  observed  in  diabetics,  and  is  flue  to  syphilis.  DiftYise  cancer 
of  the  organ  may  lead  to  tliabetes,  bnt  not  readily,  llansemaiin  having 
obferred  2  cases,  and  I  also  2,  without  diabetes.  Calculus,  with  atrophy, 
ttiy  or  may  not  be  associated  with  diabetes.  Occlusion  of  the  pancreatic 
Jttct,  atrophy  from  pressure,  and  cystic  degeneration  may  be  met  in  this 
duease.  Of  100  cases  of  acute  necrosis  of  the  pancreas  collected  by 
Kn  aad  Seilz^  only  2  had  diabetes. 

The  Uv€r  ia  often  enlarged  and  fatty,  particularly  the  zones  corre- 
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gpandiug  to  the  distribution  of  the  hepatic  artery.    According  to  Fr 
writers,  there  is  a  diabetic  cirrhosis  of  the  organ  (cirrhose  pig 
the  pigment  being  derived  from  destroyed  blood-cells.     I  obg 
instanee  associated  with  syphilitic  hepatitis.     Mieroscopiraili/,  the] 
cells  are  founrl  to  be  enlarged,  nucleated*  and  globular  in  outline, 
fleisch  holds  that  these  changes  are  uioat  striking  in  the  peripheral 
tion  of  the  lobule,  while  in  the  central  zone  they  are  slight. 

The  Kiduei/s.~A  well-nuirkeil  chronic    interstitial   nephritis, 
fatty  degeneration,  is  often  present.     The  tubal  epithelium  and  the  ' 
sols  of  the  Malpigbian  bodies  may  show  a  hyaline  change.     More  i 
monly  the  appearances  are  those  of  an  ordinary  catarrhal  nephritis  ( 
secutive  to  persistent  hyperemia. 

Nervous  tSystem. — In  rare  instances  organic  disease  of  the  me 
(tumors,  scierosis,  etc.)  is  found.     Changes  in  the  posterior  column 
the  cord  have  been  noted,  imd  a  peripheral  neuritis,  simple  or  miiiti| 
is  commonly  though  not  constantly  seen.     The  so-called  diabetic 
is  generally  supposed   to  be  due  to   multiple    neuritis.      Sclerosis 
enlargement  of  the  ganglia  of  the  synipatlietic  system  have  been  no 
in  a  few*  cases . 

The  Lumfs. — The  cnmmoneat  lesions  in  the  lungs  are  gangrene! 
lowing  pneumonia  and  the  so-called  diabetic  phthisis.  Fatty  emboh  I 
found  in  the  pulmonary  vessels. 

The  Heart, — Arterio-sclerosis  with  cardiac  hypertrophy  is  ofteB  1 
with,  but  does  not  constitute  a  peculiar  lesion. 

The  Skin. — Cutaneous  pigmentation  (diabetic  bronze  of  the  Freno 
more  or  less  uniform,  has  been  reported  in  9  cnses  (Hanot  and  Cha 
fard).     It  is  associated  with  hypertrophic  cirrhosis  of  the  liver. 

The  Slomaeh. — Dilatation  and,  according  to  Jacobson,  marked  < 
rhal  changes  are  common  in  the  early  stage. 

The  Blood. — The  normal  proportion  of  sugar  in  the  blood  (0.15 
cent.)  is  usually  increased,  though  there  is  no  immediate  connection  1 
tween  the  percentage  of  sugar  in  the  blood  ami  in  the  urine  in  diabetl 
Both  in  experimental  and  patbologic  diabetes  hyperglykeraia  marl 
marked,  with  moderate  or  slight  glycosuria,  and  L<^pine  has  shown  th 
diuretics  diminish  hyperglykemia  by  increasing  the  glycosuria, 
blood-plasma  contains  much   fat.     It  is  probable  that  the  alhumind 
matters  in  the  blood  may  produce  glucose.     Glycogen  probably  exil 
in  the  blood-corpuscles,  and  not  in  the  plasma,   '"  where  it  would 
destroyed  by  the  diastasie  ferment"  (Dastre),  and  it  is  a  normal 
ment  of  the  blood,  apparently  belonging  to  the  leukocytes  (Uupp 
and  Czerny).     The  corpuscles  show  no  special  alterations. 

General  Etiology. — {a)  Heredity  is  generally  believed  to  exer 
predi.sposing  influence,  since  cases  are  observed  to  succeed  one  anotl 
in  the  same  family,  {b)  Season  also  exerts  an  influence,  diabetes  app 
ing  more  frequently  in  the  months  of  March,  April,  July,  and  Nov< 
ber  (Davis),  (c)  The  male  sex  suffers  much  more  freijuently  than 
female,  Wegeli,  how^ever,  found  in  107  cases  that  children  of  both  i 
were  affected  in  an  e^ual  proportion,  ('i)  ^4//^. — Most  cases  occur  betwc 
thirty-five  and  .sixty  years  of  ago.  Infantile  diabetes  is  rare,  and  occttiri 
most  frequently  about  the  age  of  five,  though  it  has  been  met  w*ith  undei 
one  year,     {e)  The  Hebrew  race  is  especially  susceptible.     The  colo 
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race  rarely  suffers,  although  of  a  series  of  77  cases  8,  or  10.8  per  cent., 
were  in  negroes  (Futcher).  (/)  ?%^  better  classes  of  society  furnish 
most  instances,  and  particularly  that  large  element  composed  of  neurotic 
gabjects.  (g)  ^  nervous  shock  or  strain  or  prolonged  mental  anxiety 
acts  as  a  predisposing  cause.  (A)  Occupation. — The  urine  of  607  indi- 
viduals engaged  in  manual  labor  that  required  great  muscular  and  respi- 
ratory activity  showed  no  sugar  in  any  case ;  while  the  urine  of  100  in- 
dividuals engaged  in  intellectual  work  of  a  more  or  less  fatiguing  charac- 
ter, but  always  intense  and  sedentary,  showed  sugar  in  10  of  the  cases 
(Worms).  (»)  Obesiiif  predisposes,  somewhat,  particularly  to  the  lipogenic 
form.  (J)  Certain  chronic  diseases — e.  g.  syphilis,  malaria,  gout — pre- 
dispose, (i)  Pregnancy  has  a  slight  though  decisive  influence,  {t)  It 
sometimes  follows  acute  infectious  diseases,  (m)  Locality. — Diabetes  mel- 
litus  is,  comparatively  speaking,  rare  in  America,  although  Hare's  statis- 
tics indicate  that  diabetes  is  becoming  more  prevalent.  In  certain  other 
countries  (Normandy,  India,  France)  diabetics  appear  to  be  constantly 
increasing  in  number,  the  mortality  in  Paris  having  more  than  doubled 
from  1883  to  1892,  inclusive.  The  disease  is  much  more  frequent  in 
cities  than  in  rural  districts.  Contagion. — Among  770  cases  observed 
by  Senator  there  were  9  instances  of  man  and  wife  suffering  from  the 
disease.  In  a  series  of  5,000  cases  4.8  per  cent,  of  conjugal  diabetes 
occurred  (Schram). 

Special  Etiology. — Under  this  head  may  be  arranged  the  following 
groups  of  cases :  (1)  Diabetes  due  to  pancreatic  disease.  (2)  Cases  oc- 
casioned by  hepatic  disease  {organic  and  functional).  (3)  Those  com- 
paratively rare  instances  caused  by  disease  of  the  brain  {tumors^  sclerosis^ 
wr  irritative  lesions  of  the  diabetic  center)  and  spinal  cord.  (4)  Diabetes 
follows  traumatism^  and  especially  injuries  to  the  head.  Not  infre- 
quently it  occurs  after  injuries  to  other  parts  of  the  body,  such  as  the 
spine,  sacral  region,  abdomen,  etc.  In  212  cases  of  traumatism  of  the 
head  Higgins  and  Ogden  found  20  cases  of  glycosuria,  though  only  a 
small  proportion  of  the  cases  (2)  exhibited  a  permanent  glycosuria  from 
the  date  of  injury.  Ebstein,^  after  an  exhaustive  study  of  6  of  his  own 
cases  and  of  44  gathered  from  literature,  concludes  that  there  can  be 
no  question  of  the  direct  causal  relation  of  traumatic  neurosis  and 
diabetes. 

Clinical  History. — For  the  sake  of  accuracy  and  convenience  of 
description,  the  cases  will  be  divided  into  the  acute  and  chronic  forms. 

1.  Acute  Diabetes  Mellitns. — The  instances  are  few  and  the  course  is, 
as  a  rule,  rather  subacute  than  acute,  manifesting  a  predilection  for  the 
young  and  middle-aged.  The  onset  is  more  abrupt  than  in  the  chronic 
form,  but  the  characteristic  features  do  not  differ  from  those  of  the  lat- 
ter. Many  of  the  cases  due  to  pancreatic  disease  are  of  this  class. 
Exceptionally,  acute  diabetes  occurs  in  the  aged. 

2.  Chronic  Diabetes. — The  symptoms  are  evolved  slowly  and  gradu- 
ally^ as  a  rule,  and  prominent  among  prodromal  conditions  is  dyspepsia 
or  chronic  gastric  catarrh.  We  may  also  note  certain  nervous  disorders, 
such  as  headache,  mental  irritability,  moroseness,  and  insomnia,  with  or 
without  gastro-intestinal  symptoms.  In  some  cases  the  patient  suffers 
merely  from  general  debility  and  malaise,  and  either  frequent  micturi- 

'  DtuUche  Areh.f.  klin.  Med.,  April,  1895. 
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tion,  polyuria,  or  unnatural  thirst  is  apt  to  be  noticed*      Rarely, 
betes  has  an  ahritpt  onset,  as  after  an  injury,  a  sufl<len  nervous  sh 
a  cIjjII.     With  the  development  of  the  affection  the  polyuria  bi 
marked,  as  a  rule,  the  thirst  great,  the  appetite  keen,  and  gly< 
appears.     In  spite  of  the  enormous  quantities  of  food  taken,  proj 
emaciation  and  debility  attend* 

Leading   Symptoms   and  Complications  in  Detail. — (1)    77ie  Ui 
Sifmptoma, — The  daily  amount  of  urine  varies  from  four  or  five 
as  many  gallons.     In  very  mild  cases  and  in  intercurrent  febrile 
it  may  be  slightly,  if  at  ail,  increased  in  (|uantity.     Its  color  ia 
and  it3  specific  gravity  ranges  from  10:20  to  105<>,  rarely  being 
as  1015  •  it  has  an  acid  reaction,  a  sweetish,  aromatic  odor,  and  a  _ 
tinctly  sweetish  taste.     Sugar  is  present,  the  amount  varying  from^j 
1  per  cent,  to  2  per  cent,  in  mild  cases,  to  5  or  even    10  per  ceat'' 
severe  attacks.      The  total  amount  eliminated  in  the  twenty-four  * 
varies  from  five  or  ten  ounces  to  a  pound  or  more. 

Other  forms  of  sugar  than  glucose  (inosite  and  levulose)  may  be< 
tained  in  the  urine,  and  glycogen  has  rarely  been  found.     The 
may   also  contain   fermentation-products  (acetone,   diacetic  acid. 
oxy butyric  acid).     Acetone  strikes  a  Burgundy-red  color  on  the  ai' 
of  the  chlorid  of  iron.     Hirschfeld's  studies  upon  the  excretion  of  ai 
in  diaheties  show  that  in  severe  forms  an  increased  amount  is  excr 
while  olher  writers  regard  it  as  being  benign*     Diacetic  acid  is 
bly  of  graver  significance  than  acetone,  whilst  the  presence  of 
butyric  acid  ia  a  danger-signal  uf  diabetic  coma  {vide  infra). 

The  urea  is  greatly  increased,  Kaufman  finding  the  tjuantity  in 
blood  of  diabetic  dogs  to  he  doubled.      Uric  acid  is  either  normal 
quantity  or  slightly  diminished,  but  a  large  amount  of  ammoniam  I 
present,  indicating  an  inorea.se  of  organic  acids.     The  phosphates  mif] 
also  be  present  in  greatly  increased  proportion  (Ralfe),  and  in  sui^ 
cases  the  glycosuria  may  be  more  or  less  intermittent.     This  has  beflftl 
described  as  a  special  variety-^ — phosphatic  diabetes.     Lipuria  majbtj 
present,  ami  creatinin  is  inereaaed. 

Sliifht  albuminuria,  often  with  an  intermittent  tendency,  is  oomisiA-l 
even  in  the  early  stages,  and  is  not  of  grave  significance.     Well-marklJ  1 
nephritis  with  its  characteristic  phenomena  may  develop,  though  usoallf ; 
in  advanced  diabetes;  and  if  albuminuria  be  marked,  the  amount  m* 
sugar  excreted  may  ho  considerably  diminiKlKnl,     The  development  of 
chronic  interstitial  nephriti.^,  however,  is  not  a  favorable  complicati»)OT 
as   some  have   suppo.sed.      With  or  without   nephritis,   arterio-sclerofiis  I 
may  be  observed,  and  pyelo-nepbritis  (rarely)  and  cystitis  (not  rarely)  I 
may  appear  as  complications.     As  the  result  of  fermentative  proceajMt] 
in  the  bladder  gases  may  form  (pneumaturia). 

(2)  Diiji'Btlce  Sf/mpfftmg, — Although  a  general  feature,  thimt  ma?  1 
diaoussed  under  this  head.  This  j*yniptum  may  be  most  di.<tressinj^_ 
necessitating  the  drinking  of  large  i^ujin titles  of  water  at  frequent  inter- 
vals both  by  night  and  by  day.  The  amount  of  water  taken  stands  in 
direct  relation  to  the  amount  eliminated.  Notwithstanding  the  fact  that 
the  increased  amount  of  water  is  needed  to  dissolve  the  sugar,  cases  of 
confirmed  diabetes  are  met  with  in  which  thirst  is  not  marked.  Cases  ar* 
Iso  encountered  in  which  the  amount  of  urine  is  large  and  the  percent* 
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age  of  sugar  excreted  very  low.  The  cause  of  the  unusual  thirst  is  not 
quit«  clear,  though  it  is  probable  that  the  chief  factor  is  the  increased 
6Y«t<^mic  demand  for  liquids. 

The  appetite  is  abnormally  large  and  sometimes  almost  insatiable 
(l)iilimia),  and  there  may  be  an  intense  craving  for  carbohydrates.  1 
have,  however,  met  with  two  instances  of  well-developed  diabetes  in 
wliiih  rhe  appetite  was  not  inordinate.  Considering  the  (juantity  of 
food  consumed,  the  digestion  is  often  surprisingly  good,  but  the  associa- 
tion of  dyspepsia  and  diabetes  is  by  no  means  an  uncommon  one.  The 
stomch  may  be  found  enormously  dilated  at  times,  yet  functionating 
normally.  As  a  rule,  there  is  constipation,  though  brief  intervening 
ittacb  of  diarrhea  may  occur. 

The  toni/ue  is  generally  dry,  large,  often  presenting  a  rough  and 
fmni  surface,  and  it  may  eitlier  be  coated  or  red  and  glazed.  The 
going  sometimes  swell,  ami  may  ooze  blood.  The  saliva  is  scanty  and 
it*  reaction  persistently  acid,  while  the  salivary  secretion  may  show 
§ttgjir  on  testing-  The  teeth  decay,  and  aphthous  stomatitis  or  thrush 
may  attack  the  oral  cavity. 

The  liver  is  frequently  somewhat  enlarged,  thoogh  the  biliary  secre- 
tion usually  is  not  disturbed;  jaundice  may,  however,  arise  as  a  com- 
plication. Marie  has  given  a  description  of  pi(j[mentari/  '"  hypertrophie 
cvrrhom  with  diabetes  mellitus/'  of  which  only  9  undoubted  cases  have 
been  published.  It  appears  late  in  adult  lite,  and,  in  addition  to  the 
symptoms  of  diabetes  mellitus,  slight  ascites,  considerable  hypertrophy 
cif  the  liver  and  spleen,  with  brown  or  even  gray-black  cutaneous  pig- 
mentation, arc  among  the  chief  features  noted.  There  is  no  true  icterus 
Warule,  but  the  urine  is  highly  colored  and  contains  bile-pigments. 

(3)  Cutaneous  Manifestations. — Diabetic  urine,  on  account  of  the 
«ig»r  it  contains,  bas  irritant  properties,  and  often  produces  in  the 
ttSbhh  pruritufi  viihup,  a  most  troublesorae  symptom  and  one  that  should 
»lwaj8  excite  suspicion  of  this  disease.  In  the  male,  balamtis  often 
occurs,  due  to  the  effect  of  the  decomposing  urine,  and  from  the  same 
CM?e  the  genitals  and  adjacent  cutaneous  surfaces  may  be  the  seat  of 
ff^iema.  This  seems  to  be  more  common  in  women  than  in  men.  The 
skin  is  usually  harsh  and  dry,  though  rarely  copious  perspiration  may 
wobBerved,  and  particularly  if  phthisis  be  a  couipHcation,  The  hair 
oftt'ii  falls  off,  and  in  one  of  ray  cases  oni/efiia  with  shedding  of  the  nails 
<«^irred.  Among  the  commonest  of  the  early  cutaneous  symptoms  are 
Juruncles  and  boils.  Later  large  earfmtich'S  often  appear.  Gangrene 
(especially  of  the  feet)  due  to  arterio-sclerosis  is  not  infrequentj  and 
wma,  arising  independently  of  nephritis,  is  not  uncommon. 

(■*)  NfTvous  Sf/mptoms.- — ^Diabetic  coma  is  the  most  important  symp- 
^^i  marking  a  fatal  termination  in  more  than  half  the  cases.  It  is  of 
tnost  frequent  occurrence  in  instances  showing  rapid  wasting  and  in  the 
joung,  and  i»  heralded  by  a  fruity  odor  in  the  exhaled  breath  and  in 
the  ttritie.  The  polyuria  and  glycosuria  lessen,  while  acetonuria  in- 
^^^^i  as  a  rule.  The  tolerance  for  the  carbo-hydrates  is  increased 
(Hif^hfeld).  The  cases  may  be  arranged  into  the  following  clinical 
groans: 

Group  1,  To  this  belong  abortive  forms  that  terminate  in  quick  re- 
covery. This  process  may  be  repeated  several  times  at  intervals,  and 
•^  I*8t  A  fatal  coma  may  supervene. 
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Group  2.  Perhaps  the  largest  group,  in  which  the  diabetic  coi 
lows  some  form  of  exhausting  exercise.  It  may  end  fatally  in 
hours  or  J  though  less  freijuentlv.  in  three  or  four  days. 

Group  8.  This  is  a  comparatively  small  class,  and   is   characi 
by  collapse  of  the  circulation  (small,  rapid,  feeble  pulse,  cyaoosiiif 
leading  to  coma.     It  is  induced  either  by  over-exercise  or  by  into; 
tion,     I  have  seen  2  typical   instances,  but  feel   that  it  may  he 
tioned  whether  most  of  these  cases  should  be  classed  as  diabetic  coi 

Group  4,  Without  previous  dyspnea  or  distress  there  appear 
symptoms  as  headache  and  signs  of  intoxication,  and  these  are  foil 
quickly  by  deep  and  fatal  coma  {Frericlis). 

Group  5.  Here  diabetic  coma   is   preluded    by   symptoms  of 
localized    disorder,   such    as    gastro-enteritis,   pharyngitis,   pneui 
gangrene,  or  carbuncle.     The  attack  sets  in  with  headache,  delii 
distress,  and  dyspnea  both   inspiratory  and  expiratory.      CyanoBis 
develop  early,  and,  if  so,  cardiac  failure  precetles  the  coma.      The 
tion  is  from  one  to  five  days.     This  group,  which  was  first  Tlescribed 
Frerichs,  may  have  a  different  onset,  and  I  have  seen  two  fatal  case^^a 
attended  by  carbuncle,  the  other  with  gastric  symptoms* 

Group  *J.   Hirschfeld  has  recently  described  a  class  of  cases  in  whJl 
we  find,  in  old  persons,  a  (uoderate  glycosuria  and  coma  superveiui^ 
under  the  inlluence  of  gangrene  or  curbuncle. 

The  Games  of  diabetic  coma  are  still  obscure.  Hirschfeld  points  tt 
insufficient,  nutrition  from  an  exclusive  meat  diet  as  a  factor.  Kus8mu 
believed  diabetes  to  be  due  to  acetone.  Kulz,  Stadelman*  and  othcrt 
have  more  recently  found  /9-oxybutyric  acid  in  the  urine,  and  this  il 
now  generally  held  to  be  the  immediate  excitant  of  diabetic  coma  ( whick 
is  an  acid-intoxication).  This  acid  results  from  an  increased  de*true- 
tion  of  the  proteida.  Lastly,  coma  must  sometimes  be  of  uremic  origiilj 
and  Herrick  ^  emphasizes  the  fact  that  casts  are  very  common.  Clfflri 
that  follow  suppuration  and  gangrene  may  be  septic  in  nature. 

Peripheral  neuritis  is  common.  The  most  fretjuent  form  is  du 
tabt's,  indicated  by  an  absence  of  the  knee-jerks,  darting  pains, 
of  tlie  extensors  of  the  foot,  and  by  the  peculiar  gait  (steppage), 
symptoms  pointing  to  neuritis  may  be  numbness,  tingling,  and  cei 
trophic  disturbances — ^shedding  of  the  nails  and  perforating  ulcer  ot 
foot.  R»  T.  Williamson  found  the  knee-jerk  absent  in  25  of  50  01 
recorded;  and  in  18  of  21  cases  of  diabetic  coma.  Schupfer* 
nted  absence  of  patellar  reflex  to  toxic  effects  in  most  cases.  Neu! 
may  be  a  troublesome  symptom,  particularly  when  it  is  of  the  sylntll#^ 
rical  sciatic  type,  and  it  points  to  neuritis.  The  same  is  true  of  pai*- 
plegia,  a  condition  that  may  be  met.  Herpes  zoster  was  observed  m 
one  of  my  cases. 

Psychoputhia  {f\  g,  irritability  of  temper,  hypochondriasis)  ma| 
Boraetimes  be  present,  and  temporary  hemiplegia  has  been  noted. 

(5)  Special-sense  &]i/mptoms, — Not  infrequently  cataract  developa 
leading  to  blindness*  Its  cause  is  not  clear.  iVansicnt  ptosis  %m 
strabismus  may  also  appear,  and  among  other  ocular  conditions  an 
Optic-nerve  atrophy,  retinitis  (often  due  to  associated    nephritis),  am 
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hemorrhage.     Amaurosis  is  rarely  observed.     Among  the  aural  symp- 
toms I  would  mention  otalgia,  otitis  media,  and  mastoid  disease. 

(6)  MuBcular  Symptoms, — In  diabetics  there  is  a  tendency  to  cramps, 
especially  in  the  calf  of  the  leg,  that  appears  during  the  night  and  on 
waking  in  the  morning.  Unschuld  found  it  present  in  33  out  of  109 
cases.  Another  variety  of  cramps  that  may  appear  at  any  hour  of  the 
day  may  occur  with  the  so-called  ^^  gastric  crisis."  In  these  attacks 
colicky  pain  in  the  epigastrium,  with  vomiting,  and  febrile  reaction 
attend. 

(7)  Respiratory  System. — Serious  pulmonary  complications  may 
appear  in  the  advanced  stages.  The  most  frequent  is  pulmonary  tuber- 
culosis, which  has  the  customary  termination,  and  does  not  differ  from 
the  usual  form  of  the  disease.  A  second,  quite  frequent  complication  is 
gangrene  (circumscribed  or  general).  The  peculiar  offensive  odor  of  the  ex- 
pectoration may  be  wanting  here.  A  serious  form  of  pneumonia  (lobar 
or  lobular)  sometimes  occurs,  and  may  terminate  in  gangrene. 

(8)  Circulatory  System. — The  pulse  may  be  of  natural  frequency 
and  tension.  In  other  cases  it  is  somewhat  slow,  and  the  tension  may 
be  increased.  This  is  often  due  to  an  associated  arterio-sclerosis.  The 
heart  is  sometimes  quite  weak.  As  to  frequency,  the  pulse  varies 
greatly :  it  may  be  slow  (brachycardia),  not  exceeding  40  or  50  beats 
per  minute,  or  it  may  be  accelerated.  Dyspnea,  a  tendency  to  syncope, 
and  gastric  disturbance  may  be  seen  in  combination. 

(9)  Sexual  Symptoms. — Impotence  may  be  an  early  symptom ;  it  is 
often  of  great  diagnostic  significance.  Diabetes  may  be  acquired  during 
pregnancy :  per  contra,  the  diabetic  may  conceive,  though  rarely,  and 
bear  a  healthy  child ;  but  death  of  the  foetus  occurs  in  about  one-half 
of  the  cases.  Premature  delivery  occurs  in  most  cases  (26).  After 
delivery  the  condition  is  generally  aggravated. 

(10)  Constitutional  Symptoms. — Usually  there  is  a  constantly  increas- 
ing loss  of  flesh  and  strength.  In  the  mildest  types,  however,  good 
bodily  nutrition  and  a  fair  degree  of  strengtli  may  be  maintained. 
When  emaciation  is  progressive  the  polyuria  is  apt  to  be  proportional. 
The  temperature  is  at  first  normal,  later  usually  subnormal,  though  in- 
tercurrent febrile  attacks,  due  to  complications,  are  often  witnessed. 

Clinical  Varieties. — (a)  Infantile  Diabetes. — Heredity,  traumatism, 
and  convalescence  from  severe  acute  infectious  disease  are  the  most 
potent  causes.  The  type  is  severer  and  the  course  shorter  than  in 
adults.  On  the  other  hand,  a  comparatively  mild  chronic  form  is  rarely 
met  in  children. 

(/>)  Pancreatic  Diabetes. — This  is  a  grave  variety,  and  may  present 
evidences  of  pancreatic  involvement.  There  may  be  epigastric  pain  ; 
the  fats  are  poorly  assimilated  ;  and  the  physical  signs  may  rarely  point 
to  pancreatic  growth.  Fitz  *  states  that  out  of  166  cases  treated  in  the 
Massachusetts  General  Hospital  fatty  stools  were  not  recorded  in  any 
instance.  Marked  polyuria  and  great  thirst  may  be  absent,  and  albu- 
minuria is  rare. 

(c)  Alimentary  or  Lipogenic  Glycosuria. — This  is  caused  by  dietetic 
errors,  and  especially  by  excesses  in  eating  and  drinking,  combined 
with  physical  inactivity.     Block  experimented  on  50  patients,  and  found 

>  Yale  MeiL  Jnnrn.,  March,  18<W. 
25 


386  CONSTITUTIONAL  DISEASES. 

that  the  amount  of  grape-sugar  that  could  be  given  before  glycosuria 
appeared  differed  widely  in  different  diseases.  Frequently  the  smallest 
quantity  was  required  in  nervous  diseases^  and  particularly  in  cerebral 
affections.  Von  Jaksch  induced  alimentary  glycosuria  in  cases  of  hys- 
teria and  in  cases  of  phosphorus-poisoning  with  fatty  degeneration  of 
the  liver.  This  form  of  the  disease  is  often  a  temporary  affair.  The 
percentage  of  sugar  in  the  urine  is  usually  small. 

Prognosis.— -In  acute  diabetes  the  duration  varies  from  a  few  days 
to  eight  or  ten  weeks,  while  in  chronic  diabetes  the  course  ranges  from 
one  or  two  to  five  or  even  ten  years.  When  the  disease  commences  in 
the  declining  period  of  life,  the  course  is  longer  still.  The  severe  forms 
are  generally  fetal,  and  occur,  as  a  rule,  at  an  early  period  of  life  and  in 
persons  with  an  hereditary  taint.  The  mild  types  and  those  that  occur 
later  in  life  offer  a  more  hopeful  prognosis,  and  in  certain  cases  the 
withdrawal  of  all  carbohydrates  from  the  diet  will  cause  the  sugar  to 
disappear  from  the  urine.  Of  the  special  varieties,  alimentary  glyco^ 
suria  is  altogether  favorable  in  its  course,  traumatic  diabetes  somewhat 
less  so,  while  tlie  prognosis  of  the  pancreatic  form  is  quite  unfavorable. 

Stout  persons  bear  saccharine  diabetes  better  than  lean.  Pre-exist- 
ing affections  may  render  the  prospect  quite  gloomy,  and  certain  com- 
plications indicate  grave  danger  (coma,  phthisis,  gangrene,  pneumonia, 
cardiac  w  eakness,  nephritis).  Of  108  such  cases,  64  per  cent,  termin- 
ated fatally  (Wegeli),  and  between  tlie  ages  of  four  and  five  years  20 
out  of  29  cases  perished.  Stern's  recent  statistics  show  that  the  mor- 
tality-rate from  diabetes  mellitus  in  New  York  per  1000  population  has 
been  on  the  increase  since  1894. 

Diagnosis. — Diabetes  is  distinguishable  by  means  of  (1)  its  causal 
influences  and  its  pathologic  antecedents  and  relations ;  (2)  its  gradual 
onset,  often  marked  by  certain  suspicious  symptoms  {e.  g.  debility,  im- 
potence, symmetrical  sciatica,  cataract,  furunculosis) ;  (3)  the  persistent 
(rarely  intermittent)  presence  of  glycosuria,  polyuria,  and,  later,  ace- 
tonuria  and  tnlbuminuria  ;  (4)  the  inordinate  thirst  and  appetite ;  (5) 
cutaneous  boils,  carbuncles,  gangrene,  pruritus  vulvae  in  the  female, 
balanitis  in  the  male ;  (6)  neuritis  (especially  double  sciatica),  diabetic 
tabes,  and  coma  ;  (7)  muscular  cramps  ;  (8)  special  complications  ;  and 
(9)  tlie  long  course  with  slowly  progressive  asthenia  and  wasting. 

In  suspicious  cases,  even  before  the  discovery  of  sugar  in  the  urine, 
grape-sugar  may  be  administered  for  diagnostic  purposes.  If  glycosuria 
result,  the  cases  are  to  be  treated  just  as  in  pure  diabetes.  Transient 
glycosuria,  however,  is  not  the  genuine  affection.  Grape-sugar  must  be 
eliminated  for  weeks,  months,  or  years  (von  Noorden). 

Blood'tcHt. — Bremer  has  found  that  the  red  corpuscles  in  a  drop  of 
diabetic  blood  cannot  be  stained  with  anil  in  colors  as  can  those  of  nor- 
mal l)lo()d.  In  this  respect  the  behavior  of  the  corpuscles  of  leukemic 
and  diabetic  bloods  are  identical.  AVilliamson's  blood-test,  which  rests 
u])on  the  power  of  diabetic  blood  to  decolorize  a  weak  solution  of  meth- 
ylene-blu(»  to  a  yellow-green  or  yellow  color  has  confirmatory  value. 

Treatment. — 1.  A  properly  regulated  diet  is  of  the  first  importance. 
Such  food-articles  as  contain  starch  or  sugar  (honey,  sugar,  ordinary 
flour  or  bread,  biscuits,  rusks,  toast,  arrow-root,  oatmeal,  cracked  wheat, 
potat«»cs,  tapioca,  sago.  peas,  beans,  turnips,  carrots,  parsnips,  asparagus, 
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artichokes,  squashes,  beets,  corn,  rice,  hominy,  the  stalks  and  white 
parts  of  cabbage,  lettuce,  broccoli,  figs,  grapes,  prunes,  apples,  pears, 
bananas,  jams,  syrups,  sweet  pickles,  chocolate,  cocoa,  liquors,  and 
especially  sweet  wines)  are  either  to  be  altogether  prohibited  or  re- 
stricted to  definite  quantities,  as  will  be  pointed  out  below.  Among 
articles  to  be  forbidden  are  also  the  livers  of  animals,  mollusks  (oysters, 
etc.),  and  the  inside  meat  of  crabs  and  lobsters.  The  chief  diet  must 
be  animal,  since  the  non-nitrogenous  substances  are  to  a  very  limited 
extent,  and  in  some  instances  not  at  all,  assimilated.  My  own  plan  is 
to  first  note  the  effect  of  a  rigid  dietary  as  follows : 

(a)  Animal  food :  Fresh  meats,  poultry,  game,  bacon,  ham,  fish  of 
all  kinds,  including  crabs  and  lobsters  (except  the  inside  meat  of  the 
latter).  Fatty  substances  in  large  quantities  (Iviij — 256.0 — daily),  with 
a  view  to  restricting  nitrogenous  destruction,  are  highly  commended  by 
Klemperer,  and  the  free  use  of  butter  is  also  urged,  eggs,  cream-cheese, 
curds,  and  buttermilk  being  allowed. 

(6)  Vegetables :  Saur-kraut,  lettuce,  sorrel,  mushrooms,  water-cresses, 
spinach,  chicory,  celery,  cucumbers,  mustard-cress,  and  pickles  of  vari- 
ous sorts  (except  sweet). 

{c)  Bread:  The  crust  of  a  French. roll,  first  recommended  by  Flint. 
Ebstein  has  recently  very  highly  recommended  aleuronat  bread  ;  it  con- 
tains a  large  proportion  of  vegetable  albumins.  The  so-called  No.  1 
gluten  biscuit^  is  the  only  form  of  gluten  bread  made  in  this  country 
that  does  not  contain  nearly  as  much  starch  as  the  white  flours  (Tyson). 

(d)  Fruits :  Lemons,  oranges,  and  nuts  (except  chestnuts). 

((')  Beverages :  Milk  enough  for  cooking  purposes ;  tea  and  coffee, 
sweetened  with  glycerin  or  saccharin ;  alkaline  mineral  waters  (Sara- 
toga-Vichy, Seltzer-water),  simple  water  with  some  brandy,  and  acidulated 
drinks ;  Bass's  ale,  in  which  all  the  sugar  is  converted  into  carbonic  acid 
and  alcohol,  and  certain  acid  wines  (claret,  Rhine). 

This  strict  diet  usually  causes  the  sugar  to  diminish  greatly  in  amount, 
and  in  many  cases  to  disappear  entirely.  If  the  patient  keeps  well- 
nourished  and  strong,  carbohydrates  should  not  be  added,  since  there  is 
no  toleration  for  the  latter.  On  the  other  hand,  the  weight  falls  if  there  be 
toleration  for  carbohydrates.  Nothing  is  gained  by  relieving  the  glyco- 
.«uria  and  polyuria  if  it  be  accomplished  at  the  expense  of  the  general 
strength  of  the  patient.  Von  Noorden  claims  that  a  non-carbohydrate 
diet  improves  tissue-metabolism,  thus  increasing  the  system's  power  of 
warehousing  carbohydrates,  and  recommends  a  rigid  albuminoid  diet  at 
intervals  of  a  few  months.  The  abuse  of  albuminoids  may  increase  the 
sugar  in  the  urine  (Naunyn),  and  in  two  cases  under  my  observation  this 
ended  in  diabetic  coma.  S.  Solis  Cohen,  after  repeated  trials,  recom- 
mends levulose  as  a  form  of  sugar  that  can  be  assimilated  without  aug- 
menting the  excretion  of  glucose.  With  lean  patients  he  uses  3J  (32.0)  per 
day  ;  with  stout  persons,  only  enough  to  act  as  a  sweetening  agent.  Lactose 
has  been  found  to  give  similar  results.  Hale  also  strongly  urges  levulose, 
after  considerable  personal  experience.  As  a  substitute  for  the  latter 
agents  a  small  amount  of  ordinary  bread  (which  contains  5o  per  cent,  of 
starch)  or  potatoes,  as  the  patient  prefers,  may  be  allowed.  The  eflects 
upon  the  general  condition  of  the  patient  (body-weight),  as  well  as  upon 
the  glycosuria  (ascertained  by  a  daily  (juantitative  estimation  of  the  sugar 
*  Thi«  i*  made  by  the  Battle  (reek  Sanitarium  Co.,  of  Battle  Creek,  Mich. 
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ID  the  urine),  are  to  be  carefully  noted,  and  the  proportioD  of 
dratCvS  may  be  incren^ed  gnuhially  until  the  limit  of  the  system's  ni 
to  assimihite  them  is  iburid.  A  more  generon^  dietary  is  allowabkl 
after  the  sugar  has  been  absent  from  the  urine  for  a  couple  of  rao 
and  then  it  is  to  be  adopted  in  a  gradual  manner..  A  ^kimtne' 
diet  has  been  recommended  by  Donkin,  Tyson,  and  others. 

2.  Next  to  an  appropriate  diet  stand  certain  directions  as  to 
hygienic  hiring  :  {(i)  All  forms  of  mental  excitement  and  worry  mt 
avoided  ;  (h)  moderate  and  regular  physical  exercise  aids  met^boHsiii,] 
is  thus  directly  useful  ;  ma.ssage  may  be  substituted  for  active  ei 
when  the  latter  is  prohibited  on  account  of  weakness ;  (e)  the 
requires  a  temperate  and  equable  climate;  (d)  a  daily  tepid  bath 
patient  be  feeble,  and  a  cold  bath  if  he  be  strong,  are  to  be  commeDJ 
(e)  flannels  should  be  worn  next  to  the  skin  all  the  year  round;  (/>i 
living  and  sleeping  apartments  must  be  thoroughly  ventilated;  (jr)^ 
teeth  must  receive  careful  attention  in  order  to  prevent  caries. 

3.  The  medicinal  measures  deserve  only  third  place  in  the  treati 
of  diabetes,  and  of  these  optum  is  still  the  chief      It  is  not  neces 
employ  it  in  all  cases,  but  it  njay  be  tried  if  the  dietetic  and  hygiij 
treatment  before  recommended  cannot   he   carried  forward  or  fail 
eifect  a  cure.     Opium  seems  not  only  to  exert  an   influence  overj 
polyuria  and  the  excretion  of  sugar,  but  it  almost  invariably  lessensl 
intense  thirst  and  conduces  to  refreshing  sleep.     The  drug  is  well 
erated  by  diabetics.     The  commencing  dose  may  be  gr.  j  (0.0648)  th 
times  daily,  ami  later  increased  to  gr,  v  (0,324)  or  even  to  gr.  x  (0/ 
three  times  daily.      If  morphin  be  employed,  we  may  begin  with 
(0,0162)  and  increase  the  dose  to  gr.  j   (0.0G4H)  or  more  three  tifl 
daily.     I*avy  warmly  advocates  the  use  of  codein  (gr.  J— iij — QS'^ 
0.1944,  three  times  a  day).      My  owti  best  results  have  been  obtai^ 
from  the  use  of  the  latter  remedy  iu  the  form  of  the  sulphate,  in  i 
ing  doses,  commencing  with  gr.  \  (0.0162)  three  times  a  day,  and 
menting  the  dose  by  gr.  \  (0.01i>2)  every  second  day  until  gr.  ij — ^0.1 
(rarely  more)  are  taken   thrice  daily.     Codein  possesses  the  advanti 
of  being  less  constipating  and  less  likely  to  disturb  the  digestive  fai 
tion  than  either  opium  or  morphin.     In  patients  of  a  full  habit  the  aU 
line  waters  exercise  a  valuabU^  inlluence;  Bethesda,  Carlsbad,  and  Y id 
of  France  have  long  had  a  reputation.     For  the  foreign  water  ourna 
alkaline   waters   may    be  substituted,    especially    the    Saratoga-Vic 
While  these  are  valuable  adjuncts,  they  are,  however,  without  the  i 
tive  and  specific  effect  that  is  claimed  for  them  by  certain  authoritie 

Among  other  therapeutic  agents  that  have  been   employed  are 
following:  the  solution  of  the  bromid  of  arsenic,  tTliij-v  (0.199-O.S 
three  times  a  day,  after  meals — in  some  cases  a  useful  acljuvant  to 
treatment  above  outlined;  potassium  bromid,  gr.  xx  (1.21»6),  three  tin 
ft  day,  approximating  in  efficacy  the  latter  remedy  ;   guaiacoK    T({i 
(0.333-0,666),  three  times  a  day  in  a  tablespoonful  of  milk  or  cod-lT 
oil,  has  given  excellent  resnlts  (Clemens) ;  antipyrin  (gr.  x — 0-648.th 
times  a  day) ;  sodium  salicylate,  gr.  xv  (0.972),  three  times  daily,  lesi 
the  formation   of  sugar;    and  strychnin,  gr,  ^jV  (0.0021),  three  tin 
daily ^  is  an   almost  invariably  useful   remedy.     Of  the  numerous 
edies  in  whose   favor  convincing  evidence   is  wanting,   but   which 
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ed  by  differeiit  clinicians,  the  following  may  morely  lie  enunie- 
Fowler's  solution,  potiissiimi  ioditl,  iotloform,  lactic  acid,  glj^cerin, 
Tcerin,  creaiiote,  fjuinin,  jambul,  lithium,  aud  mt'tiiylen-bhie. 
treatment  of  diabetes  hy  fr^ah  panrrfttH  or  by  dry  or  glycerin 
has  been  generally  unsuccessfuL     Fitz,    however,  mentions  a 
Kfhich  reraarkable  improvement  followed  the  exhibition  of  raw 
.Qcreas.      These  preparations  have  been   employed  to  supply  the 
t  (internal  secretion)  essential   to  the  assiniilatiun  of  sugar,     K. 
has  obtained  from  the  fresh  pancreas,  from  saliva,  and  from  the 
le  of  malt  a  glycol i tic  ferment  by  a  method  whit^h,  he  tells  us,  still 
to  be  perfected.     This  agent  he  has  used  in  4  cases  of  diabetes 
m  fair  degree  of  success.     Williams  tried  grafting  sheep's  pancreas 
ibetics  in   two  cases,  but  the  results  were  unstitisfactory*     Gilbert 
'arnot  found  that  extract  of  Uvrt\  administered  by  rectal  injection, 
\\  a  marked  decrease  in  the  excretion  of  sugar. 
Tbvroid  extract,  in  small  doses,  was  followed  by  immediate  improve- 
BBimt  in  two  of  my  cases;  it  is  indicated  in  alimentary  glycosuria. 

4.  Symptomatic  Treatment. — Most  symptoms  demanding  therapeutic 

■terference  the  competent  physician  is  prepared  to  meet  by  following 

wrieral  roles.      The  management  of  diabetic  coma,   however,  will  be 

wr»f*T  (ji^ciifi^ed-     Believing  it  to  be  due  to  an  aci*l-intoxieation,  Klem- 

imounts  of  alkalies  in  9  cases  by  intravenous  injection, 

.,..  ...  J... Liig  a  fatal  issue.     To  counteract  the  acids  of  the  organ- 

im,  sodium  bicarbonate  (drams  T),  daily)  is  advisable  (Robin), 

Thf  normal  gaJine  infitHion,  used  by  hjpodermoclysis,  has  given  fa- 
^T%hh  results  in  some  cases. 

perer  urges  the  use  of  fatty  substances  in  large  quantities  as 
means  of  restricting  nitrogenous  destruction,  and  thus  prevent- 
KOf  ibe  condition  to  which  diabetica  so  frequently  succumb.  When  a 
diigiwt  develops  for  fata  a  substitution-method  of  treatment  consists  in 
tdannistering  alcohol  (liss — 48J) — per  day).  Like  carbohydrates,  alco- 
W  in  f/jii<i/^  quantity  checks  waste  and  may  lead  to  an  accumulation  of 
ie»h  (Hirschfeld).  Strychnin,  digitalis,  or  ether  may  be  tried  hypo- 
Jermically  during  the  attack.  Prolonged  tepid  baths  with  occasional 
4>uchiiig  have  seemed  to  produce  beneticial  results  in  some  cases,  and 
we  worthy  of  a  trial  in  all.  Elimination  from  the  bowels  is  to  be  in- 
cntsed^  and  oitygen  should  be  inhaled. 


DIABETES  INSIPIDUS. 

itiotLp — A    chronic   nervous   aftection,   characterized   by   con* 
lir^it   and   an   excessive   flow  of  urine,  which,   however,   is  free 
^tij^ar  and  albumin  and  is  of  low^  specific  gravity. 
Pathology. — No  definite  or  characteristic  lesions  have  been  noted, 
hofigb  some  degree  of  enlargement  of  the  kidneys,  together  with  saccu- 
"i>n,  due  to  pressure  backward  upon  the  renal  structure  by  the  enor- 
i|uantitie8  of  urine  in  the  bladder  and  ureters,  has  been  observed- 
[ureters  and  pelves  of  the  kidneys  may  be  dilated,  and  the  bladder. 
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owing  to  constant  over-distention,  may  be  hypertrophied.  The  nervous 
lesions  are  diversified,  but  are  not  peculiar  to  simple  polyuria.  Most 
important,  perhaps,  are  the  tuberculous  and  other  tumors  about  the  floor 
of  the  fourth  ventricle. 

Btiology. — (a)  Diabetes  insipidus  is  often  induced  by  nervous  influ- 
ences— shock,  fright,  etc. — and  may  also  be  of  traumatic  origin.  In  the 
majority  of  the  latter  cases  it  follows  injuries  to  the  head,  but  also,  more 
rarely,  it  may  be  traced  back  to  injuries  of  other  parts  of  the  body. 
Tuberculous  and  other  lesions  in  the  vicinity  of  the  floor  of  the  fourth 
ventricle  may  produce  polyuria.  It  has  also  been  caused  by  paralysis 
of  the  sixth  nerve,  with  or  without  meningitis,  {b)  It  may  occur  during 
convalescence  from  acute  infectious  diseases.  I  have  seen  2  instances 
after  influenza  in  young  subjects,  {c)  Intemperance^  especially  the  con- 
sumption of  inordinate  quantities  of  malt  liquors,  proves  a  cause.  In 
several  of  my  own  cases  the  amount  of  urine  passed  was  out  of  all  pro- 
portion to  the  quantity  of  fluid  ingested.  One  of  these  patients  con- 
sumed three  pints  of  beer  daily,  while  the  urine  excreted  amounted  to 
eight  quarts,  {d)  Heredity, — Weil  found  in  four  generations  of  a  certain 
family  consisting  of  91  members,  that  23  exhibited  continuous  polyuria 
— all,  however,  remaining  in  good  health,  (e)  Age, — The  disease  is  rela- 
tively more  frequent  in  childhood  and  early  adolescence  than  is  diabetes 
mellitus.  Of  70  cases  collected,  22  were  under  ten  years  of  age,  and  13 
between  ten  and  twenty  (Roberts).  Diabetes  insipidus  may  be  congeni- 
tal (/)  The  great  proportion  of  cases  occur  in  males  as  compared  with 
females. 

Nature  of  the  Affection. — The  specific  cause  of  the  disease,  if  it  have 
one,  is  as  yet  undiscovered.  We  are  totally  ignorant  of  its  true  nature, 
though  the  facts  discovered  by  Bernard,  that  either  a  puncture  at  a  cer- 
tain spot  in  the  floor  of  the  fourth  ventricle  or  section  of  the  vagus  causes 
polyuria,  go  to  show  that  it  is  of  nervous  origin.  It  is  true  that  the 
disease  may  come  on  in  persons  apparently  in  robust  health  without 
discernible  causative  agencies.  In  many  instances,  such  as  organic 
affections  of  the  brain  or  abdominal  tumors,  the  condition  is  purely 
symptomatic,  and  these  are  probably  not  to  be  classed  as  cases  of  gen- 
uine diabetes  insipidus,  which  is  a  vaso-motor  neurosis,  usually  of  cen- 
tral, though  sometimes  of  reflex,  origin. 

Clinical  Symptoms. — The  onset  is  gradual,  as  a  rule,  but  when  it 
follows  a  fright  or  traumatism  it  may  develop  quickly.  There  are  two 
main  symptoms — the  passage  of  an  enormous  quantity  of  limpid  urine, 
and  the  constant  thirst.  The  daily  amount  of  urine  varies  from  20  to 
60  pints  (10-30  liters) ;  it  is  transparent,  and  the  specific  gravity  is  low 
(1001  to  1005).  While  the  percentage  of  solids  is  lessened,  the  total 
is  usually  about  normal,  and  may  even  be  increased.  Albumin  and 
sugar  are  rare,  but  in  a  few  cases  inosite  has  been  detected.  The  act 
of  micturition  is  of  very  frecjuent  occurrence,  and  the  quantity  of  urine 
passed  at  each  sitting  surprisingly  large.  The  persistent  thirst  necessi- 
tates frequent  drinking,  but  the  voracious  appetite  seen  in  diabetes  mel- 
litus does  not  mark  this  disease,  in  which  the  appetite  is  only  slightly 
increased.  As  a  result  of  the  polyuria  the  skin  and  mucous  membranes 
are  abnormally  <lry,  as  in  genuine  diabetes.  But,  unlike  the  latter 
affection,  a  fair  degree  of  bodily   nutrition  is  maintained  as  a  rule. 
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\  aalivtt  and  other  digestive  secretions  are  acantY,  and  tliis,  together 

the  good  appetite,  is  a  fiict  which  exphiins  the  disturbanees  of 

taoD  sometimes  met  with.     The  tolerance  of  the  system  to  alcohol 

fcn  phenomenaL     Associated  nervous  jibenoniena  are  freiioently 

frved.  such  as  neurasthenic  symptoDJs,  insomnia,  and  chorea. 

Prog^osis.^ — The  majority  of  instances  proceed  to  recovery  sooner 

•  Imier,  while  others  pursue  an  almost  endless  course — forty  or  even 

(ky  years  in  duration — and  the  patient  meanwhile  retains  his  general 

health.     There  is  a  small  group  of  grave  cases  that  are  due  to 

iiic  diseases  either  of  the  brain  or  abdominal  organs  (tuberculosis)* 

may  also  be  occasioned  by  some  intercurrent  affection. 

Diagnosis^ — The  clinical    recognition  of   diabetes  insipidus  rests 

on — I'l)  the   enormous  amount  of  urine  passed  ;   (b)  its   low  specific 

avitj;  and  ('-)  the  absence  of  sugar  and  albumin. 

Bifer^ntial  Diagnosis. — Among  aifections  that  must  be  differentiated 

dhhetfn  7}fcUititH,  which  has  a  single  point  of  resemblance — namely, 

! polyuria;  ht/afenc  poh/uria.  which  is  transient  and  accompyanied  by 

bcr  hysterical  manifestations:  and  ehronic  interdifial  nephritis,  which 

jsnenLJly  distinguishes  itself  by  the  presence  of  albumin  and   hyaline 

Ittsts  in  the  urine,  arterio-sclerosis,  and  cardiac  hypertrophy. 

Treatment, — The  amount  of  drinking-water  h  to  be  moderated  in 

aduaK  cautious  manner,  and   the  patient  should  be  warned  not  to 

«d  his  actnal  necessities.     I  find  al^o  that  methodic  physical  exer- 

and  other  hygienic    means  act  beneficially.     Galvanism    has   its 

[idTOcates;  it  is  most  useful  when  cord  lesions  exist. 

Of  tDedicines,  nervines,  especially  valerian  and  its  preparations,  are 
fulfill  in  the  idiopathic  variety  of  the  complaint,  and  may  be  given 
in  tlje  form  of  the  ammoniated  elixir  (.\]-ij — 4.0-8.0)  three  or  four 
times  daily.  The  valerianate  of  Kinc,  qiiiuin,  and  iron  may  be  variously 
conjbineH,  according  to  the  indications  presented  by  special  cases.  Ergot 
ind  ^ullic  acid  have  long  enjoy etl  a  high  reputation  in  this  disease.  The 
comffit'Dcing  doses  should  be  motlerate,  and  then  be  increased  until  full 
phTficvlogieal  doses  are  employed,  this  method  often  bringing  about  ad- 
niimble  results.  Antipyrin,  acetanilid,  the  bromids,  and  arsenic  have 
l^ii  extensively  employed  and  lauded  by  diftereut  writers  in  the  treat- 
Dierit  of  this  affection.  My  own  best  results  have  been  attained  by  the 
use  of  ergot.  The  potassium  iodide  is  much  vaunted.  Kext  to  this 
igeDt  the  bromids  and  acetaniliil,  given  alternately  at  intervals  of  a 
wmple  of  weeks,  have  been  found  to  be  most  useful.  If  a  primary  dis- 
•Meeiisis,  it  must  be  met  on  intelligent  general  therapeutic  jjrinciples. 


ARTHRmS  DEFORMANS. 

(Rhntmatoid  Arthrith;  Hkciimatii*  Gmti,) 

,  Definition*-— A  chronic  disease,  characterized  by  progressive  changes 
in  tbr  artbritic  structures  (cartibiges.  synovial  membranes,  etc.)  and  by 
^1^^  periarticular  formations,  producing  great  deformity.  The  affec- 
^oa  may  rarely  be  acute  in  its  course. 
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Pathology.^ — Among  early  jjjross  changes  there  may  be  so  ( 
into  tlie  affected  joints,  but  thi^  disappears  later     The  cartilages  arei 
Borbed,  the  process  begintiiDg  centrally,  where  there  are  both  the 
mum  aiuoutit  of  frictioii  betweea  the  opposed  cartilaginous  surfaces  i 
the  minimum  blood-su]>ply.     Disappeanmce  of  the  cartilages  is 
ally  followed  by  contact  of  the  ends  of  the  bones,  the  latter  becoo 
polished  and  resembling  ivory  as  the  result  (eburnated).     The  fric 
between  the  bony  extremities  muy  lead  to  absorption  of  the  latter. 

At  the  periphery,  where  pressure  is  slight  or  even  absent,  the 
luges  become  greatly  thickened  m   eonseijuenee  of  persistent  irrit 
and  later  become  ossified,  forming  osteophytes  which  overlie  the  ar 
surfaces.     These  may  lock  the  joints.     Bony  nodules  may  al&o  be! 
from  the  periosteum  of  the  bony  shafta. 

Almost  simultaneously  the  Bynomal  membranes  become  infla 
proliferation  of  their  cells  taking  pliice,  and  this  exudate  may  oijik 
organization  and  rarely  ossification.      Later  the  f*apsule  and  thfl 
menfs  are  thickened,  causing  a  restriction  of  movemetit  of  the 
joints  and  producing  pseudo-ankylosis.       Less  frequently  they 
and  weaken  to  such  an  extent  that  often   partial,  and  vsonielimes 
plete,  dislocation  of  the  joints  ensues;  but  displacement  of  the  endi^ 
the  bones,  amounting  even  to  complete  luxation,  may  also  be  Jue  * 
absorption.     This  is  often  observed  in  the  head  of  the  femur,  produciD| 
the  so-called  mftrtiis  c<tXir  tientlw.     Muscular  wasting  occurs  andmajbt 
profound.     Neuritis  has  been  noted. 

The  hhto'patkologie  changes  consist  in  cell-proliferation,  with  fibri 
lation  and  softening  of  the  matrix  of  the  cartilages,  followed  by  absiori 
tion  tlue  to  pressure.  At  the  margiu,  however,  proliferation  of  the  cell 
leads  to  massive  nodulation. 

Etiology. — The  nature  of  the  disease  is  still  dubious,  though  tbeoH 
view^  that  it  is  elost-h/  connected   with    rheumatisui   on  the  one  hanfi< 
gout  on  the  otlier,  should  be  abandoned.     J.  K.  Mitchell  long  since  mftia 
tained  that  rheumatoid  arthritis  is  of  neurotrophic  orujhi^  being  e§p 
cially  dependent  U]>on  affections  of  the  spinal  cord,  and  without  stoppia 
to  adduce  all  of  the  facts  that  tend  to  support  this  theory,  the  followin 
deserve   mention  ;  (1)   Diseases  of  the  cord  (locomotor  ataxia,  etc.)  an 
known  to  cause  arthritic  conditions  ;  (2)  The  character  of  certain  caa«< 
factors,  such  as  nervous  shocks,  griefs,  etc.  ;  (3)  The  .syuinietry  of  \ 
jointnlefbrmities ;    (4)  The    time    of   occurrence;    and   (5)  NotM 
trophic  disturimnces  that  are  frequently  associated.      Falli  *  auti 
4  cases,  2  of  which  w^ere  typical,  and  in  the  latter  lesions  were  founS  ilk 
the  anterior  horns  of  the  spinal  cord,   atrophic  in  the  first  case,  Imt 
Ldegenerative  as  well  as  atrojihic  in  the  second.     According  to  Falli.  not 
'all  cases  of  arthritis  deformans  are  to  be  interpreted  as  instances  ^^ 
nervous  disease.     Another  theory  of  the  disease  is  the  microbic^  whi^j 
has  received  some  measure  of  support. 

Bacteriology,— Dor  claims  to  have  succeeded  in  finding  a    definite 

|organism,      He  also  claims  to  have  reproduced  the  disease  by  injecting 

Baltnres  directly  into  the  blood  of  rabbits,  and  considers  the  germ  an 

"attenuated  culture  *' of  the  9taphyhcoc<m%  pt/offcnes  aureus,     v.  Dun- 

«  n  Pofidinico,  Dec,  1894. 


t eristic  deformity,  including  outwjinl 
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eern  and  Schneider  isolated  after  death  from  the  mucus  of  the  gall- 
bladder, and  also  from  the  exudate  in  the  joints,  small  diplococci  that  did 
not  resemble  the  organisms  previously  described  by  Blaxall  and  Schiiller. 
Injections  of  the  cultures  into  the  Knee-joint  of  rabbits  resulted  in  the 
production  of  lesions  similar  to  those  observed  in  the  patient. 

Predisposing  Causes. — (a)  Nervous  shocks,  mental  worry,  and  deep 
grief.  (6)  Females  are  more  frequently  victims  than  are  males,  the  pro- 
portion, according  to  the  statistics  of  Garrod,  being  about  one  to  five  in 
favor  of  the  former  sex.  To  account  in  part  for  its  greater  frequency 
in  women  is  the  fact  that  sterility  and  certain  ovarian  and  uterine  com- 
plaints seem  to  exert  a  strong  etiologic  influence,  {c)  Age  exerts  a  de- 
cided influence.  It  is  most  frequently  contracted  in  the  third  decade  of 
life,  though  it  has  been  noted  as  late  as  the  end  of  the  fifth.  It  occurs 
also  in  children,  though  rarely.  Out  of  307  cases  treated  in  the  Devon- 
shire Hospital  during  1892,  only  2  per  cent,  manifested  the  disease  be- 
fore the  age  of  ten.  {d)  Heredity  has  been  traced  in  some  instances, 
and  in  many  ^family  tendency  to  joint-affectien.  {e)  Though  it  occurs 
in  all  classes  of  society,  the  poor  or  those  exposed  especiallv  to  debili- 
tating influences  are  more  liable  than  the  rich,  (/)  Ewart^  recognizes 
some  mixed  conditions  in  which  rheumatoid  arthritis  may  supervene  on 
the  gouty  diathesis. 

(1)  Ssrmptoms  of  the  Chronic  Form. — At  first  one  joint,  usually 
of  the  hand,  is  slowly  involved ;  soon  the  corresponding  joint  on  the 
opposite  side  is  attacked.  These  may  recover  apparently,  but  are  soon 
reinvaded  and  grow  progressively  worse.  The  affected  joints  slowly  en- 
large, and  are  moderately  painful,  particularly  on  movement.  Pain, 
liowever,  may  either  be  slight  or  even  absent,  or  severe  (rarely  agoniz- 
ing) in  character.  There  is  neither  redness  nor  tenderness,  as  a  rule, 
lut  on  palpation  an  effusion,  variable  in  extent,  is  generally  detectable. 
The  course  during  the  early  stage  is  often  marked  by  periods  of  im- 
provement, alternating  with  exacerbations  in  the  local  symptoms,  and 
especially  in  the  swelling  and  pain.  While,  as  intimated,  one  or  two 
joints  only  are  affected  at  the  start,  gradually  those  of  the  feet,  arms, 
legs,  and  trunk  are  invaded  symmetrically,  until,  in  the  worst  cases, 
every  joint  is  deformed. 

The  most  characteristic  symptom  is  the  deformity,  which  manifests 
itself  earliest  in  the  hands.  The  fingers  are  generally  pointed  toward 
the  ulna,  rarely  toward  the  radius,  and  the  presence  of  the  osteophytes 
aind  the  immensely  thickened  capsular  ligaments,  together  with  the  re- 
tracted muscles,  all  tend  to  alter  entirely  the  shape  of  the  joints.  The 
fingers,  for  ^example,  are  flexed  and  extended  upon  the  hand,  and  some- 
times overlie  one  another.  With  the  progress  of  the  deformity  a  partial, 
and  less  often  a  complete,  luxation  of  the  joints  occurs  (see  Fig.  29). 
The  joints  may  become  finally  either  (piite  fixed,  owing  to  the  presence 
of  the  periarticular  osteophytes,  or  a  limited  degree  of  movement  may 
remain. 

Palpation  and  auscultation  of  the  involved  joints  reveal  crepitation 
during  movement.  Strangely  enough,  the  thumb  remains  intact,  com- 
I>ensating  for  the  loss  of  the  functional  movement  of  the  fingers  to  a 
i*emarkable  extent.     In  addition,  the  hand  is  sometimes  less  affected 

*  Jnlemational  Medical  Mcu/azine,  April,  1899. 
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than  the  rest  of  the  joints — a  fact  which  enables  the  patient  to  per- 
form a  great  variety  of  delicate  movements,  or  even  to  engage  in  use- 
ful  and  surprisingly  skilful  handicraft.  The  adjacent  muscles  be- 
come wasted  and  are  the  seat  of  contractures,  causing  flexion  of  the 
limbs,  especially  of  the  thigh  upon  the  abdomen  and  the  leg  upon  the 
thigh.  Other  trophic  changes,  such  as  paresthesia  and  pigmentation  or 
glossy  areas  of  the  skin,  may  be  observed.  In  3  of  my  cases  onychia 
was  present.  In  extreme  instances  the  decubitus  is  lateral  and  the 
patient  utterly  helpless. 

The  course  of  the  disease  throughout  the  more  advanced  stages  is 
exceedingly  variable.  Its  advance  may  be  arrested  and  the  general 
health  remain  unimpaired,  and  this  may  take  place  after  implication  of 
but  a  few  joints,  so  that  the  entire  affection  may  be  confined  to  a  com- 
paratively small  part  of  the  body,  either  in  the  upper  or  lower  extrem- 
ities. In  progressive  cases  more  or  less  gastro-intestinal  disorder  arises ; 
the  symptoms  of  indigestion  appear,  the  appetite  is  impaired,  and 
anemia  develops.  The  patient's  sufferings  make  him  irritable.  Hypo- 
chondriasis may  be  a  concomitant.  In  established  cases  the  pulse  is  per- 
sistently rapid  and  the  skin  inclined  to  free  perspiration. 

Clinical  Varieties. — (1)  Of  the  chronic  form  there  are  certain 
subvarieties.  The  disease  may  be  limited  to  a  single  joint  {monartic- 
ular)^ this  form  most  commonly  affecting  the  hip-joint,  when  it  is  known 
as  morbus  coxce  senilis.  It  is  seen  generally  in  old  men,  and  often  fol- 
lows an  injury.  Its  features — pathologic  and  clinical — including  the 
muscular  wasting,  are  the  same  in  kind  as  those  of  the  polyarticular 
variety.  Monarticular  arthritis  deformans  may  also  be  confined  to 
the  shoulder-joint  or  the  knee,  and,  as  in  the  preceding  form,  men 
who  have  passed  the  middle  period  of  life  are  mainly  affected. 

A  special  variety,  which  is  generally  not  monarticular,  involves  only 
the  vertebrae  {spondylitis  deformans).  This  may  be  combined  with 
morbus  coxce  senilis^  or  the  condition  may  be  confined  to  the  cervical 
spine,  as  in  a  recent  case  of  my  own,  thus  preventing  flexion  of  the 
head.  A  fair  degree  of  rotation  usually  remains,  but  it  sometimes  hap- 
pens that  the  entire  spinal  column  is  involved  and  held  in  a  perfectly 
rigid  position. 

Still  another  form  in  which  the  distal  joints  of  the  fingers  become 
knobbed  {Heberdens  nodes)  demands  separate  description.  Heberden's 
nodosities  occur  chiefly  in  women  between  the  thirtieth  and  fortieth 
years,  though  I  have  seen  one  case  which  began  after  the  fiftieth  year. 
According  to  Heberden,  who  first  described  them,  the  nodes  have  no 
intimate  association  with  gout,  and  this  view  coincides  with  my  obser- 
vations. At  first  the  affected  joints  become  swolh'n,  tender^  slightly  red^ 
and  pninfnU  and  then  8ecmiri<rly  undergo  great  improvement.  The  con- 
dition however,  is  pro^rressive,  advancement  occurring  in  the  form  of 
fresh  exacerbations,  which  are  only  rarely  traceable  to  errors  in  diet,  and 
are  separated  by  periods  of  remission.  The  morbid  process  is  the  same  as 
in  rheumatoid  arthritis,  and  the  destructive  changes  in  the  joints  pro- 
ceed until  distinct  hard  nodules  are  formed.  These  are  usually  most 
marked  at  the  sides  of  the  extensor  surfaces  of  the  second  phalanges. 
The  disease  does  not  spread  to  any  of  the  larger  joints,  and,  although 
incurable,  it  is  free  from  danger  to  life. 

(•2)  The  Acute  Form. — This  is  comparatively  rare,  and  occurs  com- 
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monly  between  the  ages  of  twenty  and  thirty.  It  occurs  in  children, 
and  is  more  common  in  women  than  in  men.  Among  its  common  ante- 
cedents in  women  are  pregnancy,  delivery,  excessive  lactation,  and  the 
menopause.  Multiple  arthritis^  affecting  both  the  large  and  small  joints, 
sets  in  acutely,  and  there  are  pain  and  either  a  slight  redness  or  a  con- 
siderable swelling,  due  chiefly  to  an  effusion  which  is  intra-  rather  than 
periarticular.  There  are  only  a  slight  tendency  to  migration  from  joint 
to  joint,  and  a  slight  febrile  disturbance. 

Still  described  a  form  of  chronic  joint-disease  in  children  which  he 
thinks  presents  differences  sufficiently  marked  to  suggest  a  distinct 
clinical  and  pathologic  entity,  and  differing  from  the  rheumatoid  arth- 
ritis of  adults.  It  is  defined  as  a  progressive  enlargement  of  the  joints 
associated  with  general  enlargement  of  the  glands  and  enlargement  of 
the  spleen.  He  has  studied  22  cases,  19  of  which  came  under  his  per- 
sonal observation.  It  occurs  before  the  second  dentition.  Stiffness, 
general  thickening  of  the  tissues  around  the  joints  without  redness  or 
tenderness,  except  in  very  acute  cases,  with  limitation  of  movement  and 
more  or  less  rigid  flexion  of  the  joints,  characterize  the  arthritic  dis- 
turbance. The  most  distinct  feature  of  the  disease  is  the  enlargement 
of  the  lymphatic  glands,  those  in  relation  to  the  involved  joint  being 

Srimarily  affected.  The  glandular  swelling  is  general  and  constant. 
!nlargement  of  the  spleen  is  also  a  striking  feature.  Cardiac  compli- 
cations are  absent.     The  course  of  the  disease  is  slow. 

Differential  Diagnosis. — The  diagnosis  between  the  chronic  form 
of  the  disease  and  chronic  rheumatism  is  often  extremely  difficult.  In 
the  latter,  however,  a  few  of  the  larger  joints  only  are  involved,  while 
there  is  an  absence  of  the  peculiar  deformity  and  marked  fixity  of  the 
articulations.  On  the  other  hand,  cardiac  complications  are  absent  in 
chronic  rheumatoid  arthritis,  and  the  course  is  progressive.  A  mon- 
articular  arthritis  which  differs  in  its  morbid  process  from  rheumatoid 
arthritis  sometimes  affects  the  shoulder-joint.  It  is  not  uncommon,  and 
is  "  characterized  by  pain,  thickening  of  the  capsule  and  of  the  liga- 
ments, wasting  of  the  shoulder-girdle  muscles,  and  sometimes  by  neuritis  *' 
(Osier).  I  have  met  with  5  instances  of  this  sort,  in  all  of  which  pain 
was  intense  and  the  course  subacute.     All  ended  in  recovery. 

The  acute  form  is  frequently  confounded  with  acute  articular  rheu- 
matism^ from  which  it  is  to  be  discriminated  by  the  special  etiologic 
factors,  the  less  severe  pain,  the  less  marked  redness,  the  slight  tendency 
to  migration  from  joint  to  joint,  the  slighter  febrile  disturbance,  and  by 
the  practical  freedom  from  cardiac  complications.  Gout  will  be  distin- 
guished in  the  description  of  that  disease. 

Prognosis. — Though  incurable,  rheumatoid  arthritis  is  not  imme- 
diately dangerous  to  life,  and  in  a  certain  proportion  of  the  cases  im- 
provement, and  in  a  smaller  proportion  arrested  progress  of  the  disease, 
may  be  expected. 

Treatment. — This  especially  involves  measures  that  are  directed  to- 
ward the  improvement  of  bodily  nutrition — a  generous  dietary,  systematic 
warm  bathing,  and  an  abundance  of  fresh  air,  with  properly-regulated 
physical  exercise.  Tonics  may  be  necessary  to  invigorate  the  economy, 
and  iron  to  overcome  the  anemia.  The  prolonged  use  of  cod-liver  oil 
in  conjunction  with  other  remedies  has  given  me  excellent  results.     Of 
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special  agents,  the  most  satisfactory  in  their  effects  if  administered  early 
are  iodin  and  arsenic.  An  eligible  form  of  the  latter  is  arsenious  acid, 
given  in  granules  (gr.  -^ — 0.0018,  after  food)  ;  the  former  may  be  ad- 
ministered in  the  form  of  a  saturated  solution  of  sodium  iodid,  of  which 
ten  to  fifteen  drops  may  be  given  in  milk  one  hour  after  food.  The 
patient  may  be  sent  to  a  warm  climate  in  winter  and  to  a  cooler  one, 
preferably  a  mountain-resort,  in  summer.  These  patients  also  do  well 
at  certain  mineral  springs,  such  as  the  sulphur  springs  of  Virginia,  the 
hot  springs  of  Arkansas  or  Toplitz,  at  Baden  in  Switzerland,  and  the 
warm  sodium  chlorid  baths  in  Wiesbaden.  Hot  mineral  spas  should  only 
be  resorted  to  in  the  early  period  of  the  affection.  Striimpell  has  seen 
excellent  results  follow  the  employment  of  hot  sand-baths,  which  can  be 
used  at  home.  Stewart  advocates  the  Tallerman  method  of  treatment — 
t.  e,  of  superheated  dry  air.  Short  employs  the  apparatus  ordinarily 
used  in  hospitals  for  the  administration  of  hot-air  baths,  with  a  view  to 
producing  diaphoresis.     Fibrous  anchylosis  may  be  treated  surgically. 

Eliminative  Treatment, — Guaiacol  carbonate  may  be  given  in  doses 
of  from  5  to  15  grains  (0.3-1.0  gm.)  daily  and  rapidly  increased.  This 
acts  by  combining  with  the  bacterial  toxins,  to  be  eliminated  as  guaiacol 
sulphate  (Bannatyne). 

The  local  means  are  of  the  highest  value.  If  the  joints  be  inflamed, 
cold  compresses,  covered  with  oiled  silk,  to  which  some  narcotic  agent 
may  be  added,  will  afford  relief.  This  should  be  followed  by  thorough 
and  systematic  massage,  which  is  our  best  measure  for  the  reduction  of 
the  swelling  (by  promoting  absorption  of  the  inflammatory  exudate)  and 
for  lessening  joint-rigidity.  It  also  restores  the  atrophied  muscles  and 
assists  the  general  health.  Swedish  movements  are  useful  in  maintain- 
ing mobility  and  often  in  restoring  that  which  has  been  lost. 


GOUT. 

(Podagra,) 

Definition. — A  form  of  perverted  nutrition  due  to  an  auto-infection, 
accompanied  by  the  formation  of  a  variable  (usually  increased)  amount 
of  uric  acid,  and  characterized  clinically  by  attacks  of  acute  arthritis, 
with  or  without  uratic  deposits  in  and  around  the  joints. 

Nature  of  the  Affection. — The  numerous  theories  that  prevail  at  pres- 
ent in  regard  to  the  disease  are  irreconcilable,  but  it  seems  certain  that 
there  is  {a)  an  excessive  absorption  of  nutritive  substances,  both  solid 
and  liquid :  {b)  a  disordered  metabolism  growing  out  of  the  effects  of 
imperfect  physical  development,  combined  with  too  little  muscular  exer- 
cise ;  {c)  a  defective  elimination  of  waste-products,  although  in  some 
cases  a  normal  elimination  of  waste-products  exists. 

There  arc  a  number  of  uric-acid  theorifs,  some  of  which  may  be 
briefly  mentioned  :  1.  Garrod  contends  that  an  acute  attack  of  gout  ia 
invariably  produced  by  an  excess  of  uric  acid  in  the  blood,  due  to  increased 
formation  and  greatly  decreased  elimination  :  also,  that  inflammation  is 
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by  the  deposition  in  the  joints  of  sodium  urate.     2.   Haig  Lolds 
there  is  a  dirainiehed  alkalioity  of  tlie  blood,  and  tliut  tbe  latter 
fioot  therefore  hold  tlie  uric  acid  in  jioliitioti,  and  not  an  excessive  pro- 
cn*»n  of  uric  acid.    3.  Ebstein  thinks  it  probable  tbat  there  exist  an  ex- 
rive  production  and  accumulation  in  tht*  blood  of  uric  acid.    Tbe  aur- 
_    *  blood  excites  local  inflammation,  followed  by  necrosis,  and  uric 
liepositd.    4,  Sir  William  Roberta  believes  that  aetite  attacks  of  gout 
i  dependent  upon  the  precipitation  of  the  crvstalline  biwrate  of  sodium  ; 
the  urate  is  transformed  into  the  less  soluble  biurate  in  the  blood. 
K  Noorden  concludes  that  the  essential  process  is  a  tissue- necrosis 
ribntable  to  the  presence  of  a  hypothetic  ferment,  and  that  the  uric 
which  is  without  etiologic  effect,  is  deposited  at  the  necrotic  focus, 
lemperer '  has  shown  as  the  result  of  observations  made  in  cases  of 
it,  that  as  long  as  the  function  of  tbe  kidneys  is  not  materially  inter- 
with  the   presence  of  considerable  amounts  of  uric  iicid  in  the 
must  be  attributed  to  increased  formation.     But  the  presence  of 
i  eqai Talent  of  uric  acid  in  the  blood  in  certain  affections  other  than 
at  («•  ff.  leukemia)  shows  that  this  factor  is  not  the  sole  cuube  of  gout. 
Morhorst  states  that  in  any  alkaline  lifpiid  the  basic  substances  eora- 
De  with  uric  acid,  if  this  be  present,  to  form  a  urate.     These  uratic 
irecipitations  are  met  in  non^vascutar  tissues  only,  the  alkalinity  of 
*  ch  is  less  than  that  of  the  blood,  and  that  they  are  the  essential 
ftnse  of  the  symptoms,     8,  Kolisch  maintains  that  when  the  kidney  a 
!  bealthy  the  alloxuric  bodies  are,  in  great  part,  excreted  as  uric  acid ; 
I  totihen  they  are  diseased  the  xanthin  bases  are  increased  at  the  expense 
rf  the  uric  acid.     Chittenden  and  others,  however,  hobl  that  the  xanthin 
Wes  are  practically  free  from  toxic  effects,     **.    Luff  thinks  that  uric 
4ckI  is  formed  in  the  kkinri^s  from  a  combination  of  urea  and  frlycocin, 
laiucreaiid  amount  of  the  latter  substance  being  formed  in  the  liver. 

Sir  Dvce  Duckworth*  ascribes  f^outi/  uricbeinia  to  an  inherent  morbid 
time  metabolism  and  a  neurotrophic  disturbance. 

Tbe  recent  view  that  failure  of  the  renal  function  precedes  tlie  de- 
Tflopnient  of  gouty  manifestations,  although  not  established,  and  the 
olrler  riew,  that  an  increased  proportion  of  iiric  acid  is  found  in  the 
Wood  in  gouty  subjects,  seem  to  be  tbe  most  widely  accepted. 

Pathology*^ — The  post-mortem  history  of  gout  is  concerned  priuci- 

P*ll)' with  the  arthritic  changes,  including  the  deposits  of  tbe  urate  of 

Kxiiuin  in  the  cartilages,  the  ligaments,  and   the  synovial  membranes. 

TIi*^are  fluid  in  their  earliest  state  and  contain  nutneroua  small   crys- 

tiliioe  masses ;  they  soon   inspissate  and   later   become   hard   and   dry 

ftopiij).     The  latter  excite  secondary  intlamraatory  changes  that  may 

'  W  to  fibrouiS  overgrowths,  distortion,  and  fixation  of  the  joints.   Gouty 

tophi  may  he  absorbed  or  they  may  finally  be  discftarged   through  the 

*      I  in  eonsef|uence  of  an  ulcerative  process.     The  cbalky  concretions 

iheen  found  also  in  the  cartilages  of  thi^  ears,  less  frei|uently  of  the 

IKwe,  eyelids,  and  larynx.     They  have  also  been  described  in  the  peri- 

o«temn  and  along  the  tendons  of  the  palms  i>f  tbe  bands,  where  they 

produce  a  characteristic  form  of  contraction  of  one  or  more  fingers  (Du- 

tytren's  contraction).     Charcot  has  found  tbem  in  the  penis.     If  death 

cur  in  the  aeuU  attack,  hyperemia  anrl  swelling  of  the  capsule,  liga- 

■  Ikuimhe  medunnishe  WockgnMhrift,  1895.  No.  40,  p.  fi5S. 

*  l¥oc  TkifteefUh  IntenmL  Mtd.  Qmffre»f,  Paris,  Ang.  2-9,  IWO. 
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ments,  and  synovial  membrane  are  found,  together  with  an  inflammatory 
exudation  into  the  joint. 

The  kidneys  are  usually  involved,  the  changes  being  similar  in  char- 
acter to  those  observed  in  the  joints,  and  innumerable  areas  of  necrosis, 
followed  by  uratic  deposits,  are  seen  throughout  the  organs,  though 
chiefly  in  the  papillae.  Osier  says  that  ^^  the  presence  of  these  uratic 
concretions  at  the  apices  of  the  pyramids  is  not  a  positive  indication  of 
gout.**  N.  S.  Davis,  Jr.,  points  out  that  the  kidneys  are  affected  in  spots, 
with  intermissions  in  the  degenerative  changes,  which  are  microscopical 
in  size,  until  finally  large  areas  are  involved.  Granular  contracted  kid- 
ney (chronic  interstitial  nephritis),  with  or  without  arteriosclerosis,  is 
sometimes  caused  by  the  gouty  condition  {vide  Interstitial  Nephritis). 

The  heart  and  blood-vessels  always  present  changes.  Gout  induces 
arterio-sclerosis,  and  the  latter  in  turn  causes  cardiac  hypertrophy, 
particularly  of  the  left  ventricle.  In  chronic  cases  fatty  degeneration 
of  the  heart-muscle  sometimes  occurs,  and  chronic  valvulitis,  with  de- 
posits of  urate  of  sodium  in  the  valves,  has  been  noted.  Chxonic  bronchi- 
tis, asthma,  and  emphysema  are  among  the  more  common  changes 
connected  with  the  respiratory  tracts  acute  conditions  being  rare. 

Etiology. — The  following  are  the  principal  contributing  causes  : 

{a)  Heredity. — Garrod*s  dictum,  ''that  more  than  one-half  of  all 
gouty  subjects  can  distinctly  trace  their  ailment  to  an  hereditary  taint," 
is  doubtless  correct,  heredity  from  the  grandparents,  which  is  not  of  in- 
frequent occurrence,  being  included  in  this  estimate.  If  the  better 
class  of  society  alone  be  considered,  the  percentage  will  probably  be 
still  larger.  It  must  not  be  forgotten,  however,  that  patients  out  of 
pride  represent  other  articular  affections  as  gout.  (6)  Age, — Primary 
attacks  are  most  frequent  in  middle  life.  They  are  rare  before  puberty, 
though  exceptionally  seen  even  in  suckling  infants ;  but  after  the  age  of 
puberty  they  become  more  frequent.  After  the  fiftieth  year  they  de- 
crease rapidly  in  frequency,  and  are  very  rare  in  quite  advanced  life. 
The  cases  that  develop  quite  early  in  life  often  show  a  striking  heredi- 
tary taint,  {c)  Sex. — The  arthritic  form  is  less  frequent  in  women  than 
in  men,  while  the  former  are  disposed  to  the  irregular  type  of  chronic 
gout  quite  as  strongly  as  the  latter,  {d)  Diet. — Over-indulgence  in  the 
pleasures  of  the  table,  together  with  defective  muscular  exercise,  consti- 
tutes a  potent  factor,  and  this  even  in  persons  who  are  endowed  with 
exceptional  powers  of  digestion,  {e)  Alcohoh  and  particularly  the  fer- 
mented liquors,  are  among  the  chief  favoring  influences.  The  fact  ex- 
plains the  relatively  greater  frequency  of  gout  in  certain  countries  {e.  g. 
England  and  Germany),  in  which  the  heavier  beers  and  ales  are  freely 
used,  than  in  America,  where  lighter  fermented  drinks  are  more  popular. 
The  cases,  however,  are  on  the  increase  in  this  country.  (/)  Social  State, 
— Most  cases  occur  among  the  upper  class  of  society,  but  there  is  also  a 
well-defined  form  of  '*  poor-man's  gout "  due  to  an  excessive  use  of  malt 
beverages,  (g)  Lead. — Workers  in  lead  furnish  numerous  typical  ex- 
amples of  gout.  Garrod  found  that  in  30  per  cent,  of  the  hospital 
cases  the  patients  had  been  painters  or  workers  in  lead.  He  also  showed 
that  the  administration  of  lead  salts  to  gouty  persons  almost  invariably 
determined  a  gouty  paroxysm.  Whether  lead  produces  gout  by  arrest- 
ing the  excretory  processes,  and  by  thus  inducing  a  fibroid  change  in  the 
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and  liver»  as  is  heM  bv  Oliver  of  New  Castle,  is  not  definitely 
Poore  points  out  tbat  gout  produced  by  lead  or  chronic  kidney 
is  constantly  associated  with  anemia  and  emaciation,  anil  forma i 
inct  clinical  entity.  We  inny  presume  the  existence  of  a  primary 
gout,  {h)  Cornillon  and  others  detail  cases  in  which  injuries  were 
fed  by  the  first  appearance  of  the  disease. 
|Clinical  History. — 1.  Acute  Gout. — The  earliest  manifestations  of 
►  disease  are  apt  to  take  the  form  of  a  more  or  less  typical  attack  of 
arthritic  ffout.  The  latter  is  usually  preceded  by  certain  prodromal 
lornis.  which  vary  in  tlitferent  cases,  but  are  almost  constantly  simi- 
libr  the  paroxysm;?  of  individual  cases.  The  jMitieiit  may  complain 
rof  i*light  muscular  cramps  and  articular  pains,  or  of  dyspeptic  dis- 
or  of  an  asthmatic  seizure  ;  or  he  may  exhibit  mental  disturbance 
ritabtUty  of  disposition,  broken,  restless  sleep,  and  depression  of 
its.  In  a  small  percentatre  of  instances,  just  prior  to  the  attack  the 
feels  better  than  ordinarily.  It  has  been  of)served  that  imme- 
iti^ly  before  and  also  during  the  early  part  of  a  paroxysm  tbe  daily 
Dount  of  uric  and  phosphoric  acids  found  in  tbe  urine  is  diminished; 
ftt  Klemperer  has  shown  that  no  relation  exists  between  tbe  amount  of 
ric  acid  present  in  the  urine  and  the  character  of  the  disease. 

The  attack  generally  develops  in  the  very  early  mornincr  hours.    The 

fctieiit  awakens  suffering  from  pains  in  the  metatarso-jdialnngeal  joint 

the  great  toe,  that  soon  become  excruciating,  while  the  joint  feels 

if  it  were  tightly  eompressed  in  a  vise.      Tbe  heal  i<i(f)}H  of  intlanima- 

ftcm— heat, redness,  swelling,  and  excessive  sensitiveness — t[uickly  super- 

Wtte.    The  skin  pits  on  pressure  and  becomes  shiny.     1'he  bodif-fem- 

IjfirtUwre  rises  to  102°  or  lO-S*"  F.  (39.4^  C),  and  the  patient  manifests 

^mtejiBe  irritability. 

At  the  end  of  an  hour  or  two  the  sufferings  abate,  the  fever  often 
declines,  with  free  perspiration,  and  tbe  patient  may  he  able  to  pursue 
ki?  avoi'ation.  Daring  the  next  day  some  degree  of  enlargement  and 
iiifl*ttjiijatory  edema  remains*  and  on  tbe  following  night  tbe  symptoms 
*»  Qfiually  repeated  in  all  their  violence.  The  condition  usually  pro- 
Passed  in  this  manner  from  four  to  seven  or  eight  days,  though  after  a 
few4ys  the  intensity  of  the  paroxysms  is  apt  to  lessen.  After  the 
attack  the  swelling  subsides  and  there  is  a  slight  desquamation  of  tbe 
si  in,  which  resumes  it*  normal  color,  and  the  general  health  is  often 
ltiQ8ualIy  good.  These  so-called  fits  of  gout  usually  recur  from  time  to 
^'i»e,  the  duration  of  the  intervals  depending  largely  upon  the  patient's 
l>abii8  or  routine  of  life.  On  the  whole,  the  first  interval  is  apt  to  be 
^^c  loogest.  while  later  the  intermissions  may  not  exceed  two  or  three 
Dw^Dtts.  With  subsequent  attacks  the  affection  is  apt  to  spread  to  other 
^iculations.     There  is  no  tendency  to  suppuration. 

t  Betrocedent  Gk>ut. — This  term  implies  tbe  sudden  transmission  of 
^l*e  urtbritic  process  to  some  internal  organ.  During  a  paroxysm  the 
J<^>tjt-ifitlammation  may  quickly  disappear  with  an  equally  sudden  de- 
*flopmeat  of  intense  pain  in  the  region  of  the  stotiiach,  vomiting,  diar- 
^"f»,  faiiitness,  and  a  rapid,  feeble  jiiil^se.  8up[>ressive  gout  may  attack 
^l»e  heurt  and  produce  precordial  pain,  dyspnea,  cardiac  palpitation,  and 
•^"L'b  anxiety  of  mind.  It  may  also  excite  pericarditis  with  a  fatal 
^^ult,    Trandmission   to   the   bead,   with    the   development   of  intense 
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cerebral  symptoms  (maniacal  excitement,  coma,  and  apoplexy),  also 
occurs.  Nervous  phenomena,  however,  are  more  commonly  due  to 
uremic  poison. 

3.  Symptoms  of  Chronic  Gout. — Chronic  gout  follows  the  acute  variety. 
The  transition  is  gradual,  the  intervals  between  attacks  shorter,  while 
the  attacks  themselves  grow  milder  and  longer.  At  last  the  local  in- 
flammation does  not  appear.  The  condition  extends  to  other  joints : 
first,  to  the  corresponding  joint  on  the  opposite  side,  then  to  the  other 
toes  and  the  ankles.  Later,  the  fingers  and  wrists  may  be  invaded,  but 
almost  never  the  largest  joints  (hip,  shoulder).  With  the  progress  of 
the  affection  the  chalk  deposits  slowly  and  gradually  increase  until  the 
characteristic  deformity  is  produced.  The  skin  covering  the  tophi  may 
ulcerate,  exposing  the  chalk-stones,  an  unmistakable  picture.  When  the 
fingers  are  affected  we  note  a  deflection  at  the  second  or  third  joint,  con- 
stituting a  peculiar  habitus. 

Among  important  associated  conditions  are  chronic  gastric  catarrh, 
arterio-sclerosis,  cardiac  hypertrophy  with  considerable  functional  dis- 
turbance of  the  heart,  and  "contracted  kidney,"  forming  a  much  com- 
plicated yet  easily  recognized  clinical  picture.  If  in  cases  of  this  sort 
the  urine  of  a  gouty  person  is  carefully  examined,  and  is  found  to  con- 
tain a  small  percentage  of  albumin  and  tube-casts,  the  whole  train  of 
events  becomes  easy  of  interpretation.  The  cases  may  be  divided  into 
two  classes :  (a)  those  in  which  the  complexion  is  florid  and  the  general 
health  vigorous ;  (b)  those  with  pale,  sallow  facies,  emaciation,  and  en- 
feeblement.  These  groups  are  chiefly  <lependent  upon  the  differences  in 
the  etiologic  factors.    Gouty  subjects  often  manifest  unusual  mental  vigor. 

The  course  of  chronic  gout  is  liable  to  be  interrupted  by  acute  exacer- 
bations with  fever,  during  which  dangerous  complications  may  arise — 
e,  g.  uremia,  pericarditis,  pleurisy,  pneumonia. 

4.  Irreinil&r  Gout. — Says  Sir  Dyce  Duckworth  :  "  Gout  manifesting 
itself  anywhere  but  in  a  joint  is  to  be  considered  irregular  or  incom- 
plete.'* Such  cases  are  confined  chiefly  to  persons  of  gouty  heritage, 
though  I  feel  confident  that  the  diathesis  may  be  also  acquired.  But 
though  the  etiologic  factors  that  produce  lithemia  also  in  time  produce 
gout,  these  two  conditions  should  be  discriminated ;  for,  while  in  both 
we  usually  note  an  excess  of  uric  acid  in  the  blood,  in  lithemia  there 
are  no  tophi  present, 'and  hence  no  necrotic  foci  in  the  joints  or  else- 
where. Irregular  gout,  then,  rarely  occurs  in  persons  who  have  had 
previous  typical  attacks,  but  should  any  of  the  conditions  described 
below  as  being  dependent  upon  the  gouty  diathesis  be  associated,  or 
should  they  alternate,  with  acute  gout,  they  may  be  properly  ascribed 
to  the  latter.  On  the  other  hand,  when  these  conditions  occur  in 
persons  who  are  free  from  hereditary  taint,  and  who  are  not  addicted 
to  the  intemperate  use  of  alcoholic  beverages,  or  excessive  indulgence  in 
the  pleasures  of  the  table,  and  are  not  possessed  of  luxury-  and  rest- 
loving  temperament,  the  diagnosis  of  irregular  gout  is  to  be  made  with 
extreme  caution.  It  is  perfectly  justifiable  to  apply  a  therapeutic  test 
when  other  moans  of  diagnosis  fail. 

The  features  of  irregular  gout  are  exceedingly  diversified ;  the  follow- 
ing are  the  more  important  : 

[a)  Joint'  and  Muscle-pains, — The  muscular  pains  may  be  anywhere. 


ftod  ** flying*'  in  nature,  but  the  muscles  of  the  back  of  the  neck,  the 
lumbar  region,  the  ahductors  of  the  thigh,  and  the  gastrocnemii  are 
especially  liable  (Tyson).  The^e  pains  are  most  severe  in  the  early 
morning  hours  and  subside  as  the  day  grows.  Articular  pains  attended 
irith  some  degree  of  swelling  and  deformity  of  the  joints  (the  latter,  how- 
ever, not  due  to  uratic  deposits)  may  be  of  gouty  origin  ;  and,  according 
to  Paget  and  Garrod,  Heberden^s  nodosities  (previously  described  under 
Rheumatoid  Arthritis)  may  present  vesicular  eminences  due  to  gout. 

(h)  G astro-intestinal  IHsturhances. — The  sym])toms  referable  to  the 
intestines  are  identical  nith  those  presented  by  lithemia*  In  one  of  niy 
cases  intestinal  colic  followed  by  diarrhea  put  iu  an  appearance  at  loug 
interv^als.  TonsiUitis,  pharyngitis,  pericarditis,  and  even  parotitis,  may 
abo  be  manifestations. 

(c)  Cardio'Vascular  SifmptomM. — Just  as  in  pure  lithemia,  so  in 'atypi- 
cal gout,  the  incresv^ed  amount  of  uric  acid  usually  present  in  the  blood, 
by  increasing  the  blood-tension,  excites  arterio-sclerosis  and  chronic  in- 
terstitial nephritis — affections  which  are  fully  described  in  appropriate 
luetions  of  this  work* 

{d)  Nervous  Manifestations, — The  diff'erent  varieties  of   headache, 
iucluding  migraine,  are  common.     Sciatica  and  other  forms  of  neuralgia, 
tiagling,  itching,  burning  sensations,  and  even  pain  in  the  palms  of  the 
bivnds  and  soles  of  the  feet,  are  of  lTe(|oent  occurrence,      llot  an<l  itch- 
ing eyeballs  are,  accorrling  to   Hutchin;?on,  among  freijuent  nisiuifcsta- 
lions;  apoplexy  may  arise,   secondary  to   atberoma   indueetl   l*y   gout; 
and  rarely  meningitis  (basilar)  is  among  the  gouty  morbid  states.     The 
ttitteralso  include  certain  psychopathin — ^insomnia,  irritability  of  temper, 
tod  melancholia.     The  possibility  of  gouty  neuritis  is  to  be  remembered* 
(f)  Urinary  Sywptomn, — The  urine  is  highly  colored,  of  high  specific 
^iivity,  often  scanty,  and  t!ie  standing  specimen  deposits  lithic  acid. 
This  is  not  peculiar  to  gout,  however.     In  ni?iny  eases  uric  acid  is  in 
excess  only  at  intervals,  giving  rise  to  so-called  uric-acid  showers,  while 
«t  other  times  it  is  diminished  in  quantity.    Gouty  persons  are  liable 
to  gravel :   I  agree  with  Tyson,  however,  in  thitiking  that  the  two  con- 
ditions more  frequently  alternate  than  coextst.     Intermittent  glycosuria 
is  also  common  in  gouty  subjects,  and  may  lead  to  true  diabetes  mel- 
htus ;  this  glycosuria  may  alternate  with  uric-acid  showers.     With  these 
affections — ^intermittent  glycosuria  and  gout^obesity  is  not  uncommonly 
associated.    Oxaluria  has  been  noted.    Grandmaison  believes  the  associa- 
tion of  albuminuria  with  gout  to  be  a  frequent  one,  and  that  the  early 
albuminuria  is  often  intermittent.     Among  grave  isei*ondart/  nJfWtioHS 
chronic  interstitial  nephritis,  with  its  chrtracteristie  features  (slight  albu- 
miDaria  and  later  casts),  very  commonly  develops,  sooner  or  later,  and 
cystitis  (with  gouty  hemorrhage  into  the  bladder),  urethritis,  prostatitis, 
and  orchitis,  all  may  be  dependent  upon  gout. 

(  f )  Pulmonary  DisturbanreB. — Chronic  bronchitis,  to  which  asthma 

and  emphysema  are  frequently  secondary,  is  often  the  asthma  of  podagra. 

{if)  Cutaneous  Eruptions. — Eczema  is  frequently  associated  with  the 

gouty  diathesis,  an*!  I  have  often  observed  eczematous  enq^tions  in  gouty 

subjects  alternating  with  the  symptoms  of  bronchitis  or  gastric  catarrh* 

(A)   Ocular  Disorders. — The  chief  eye-symptoms  are  conjunctivitis 

and  keratitis  (with  tophi  in  the  cornea  and  eyelids),  iritis,  hemorrhagic 

se 
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retinitis,  and  glaucoma.  Gouty  involvement  of  the  ear  (external  canal 
and  the  auricle  particularly)  occurs  oftenest  late  in  life,  though  hereditary 
gout  may  rarely  cause  ear  symptoms  shortly  after  birth. 

Differential  Diagnosis. — The  distinction  between  typical  acute 
gout  and  acute  articular  rheumatism  is  a  simple  matter.  Jout  when,  as 
is  rarely  the  case,  the  former  manifests  itself  as  a  polyarthritis,  the  dis- 
crimination is  sometimes  difficult.  W.  H.  Thompson  has  pointed  out 
that  in  gouty  polyarthritis,  when  the  knees,  elbows,  and  phalangeal 
finger-joints  are  affected,  the  points  of  greatest  tenderness  on  transverse 
pressure  are  over  the  condyles.  On  the  other  hand,  in  acute  rheuma- 
tism the  cutaneous  tenderness  is  greater,  while  the  points  of  maximum 
tenderness  correspond  with  the  tendons  anterior  and  posterior  to  the  joints. 
Moreover,  gout  distinguishes  itself  by  its  previous  history  (heredity,  alco- 
holism, gluttony),  by  the  tophi,  which  may  be  first  detected  in  the  ears  or 
conjunctivae,  by  the  development  of  contracted  kidneys,  and  the  less  marked 
fever.  After  repeated  attacks  deformitiesof  the  joints  ensue.  In  a  doubtful 
case  the  blood-serum  may  respond  to  the  uric-acid  test,  as  follows:  Add  5-6 
minims  (0.399)  of  acetic  acid  to  2  drams  (8.0)  of  blood-serum  in  a  watch- 
glass;  then  place  a  linen  thread  in  the  solution  and  after  twelve  to  twenty- 
four  hours  this  will  be  incrusted  with  crystals  of  uric  acid.  The  result 
is  not,  however,  obtained  exclusively  from  the  blood  of  gouty  subjects. 

Chronic  rheumatism  is  distinguished  from  gout  by  the  fact  that  the 
latter  disease  involves  chiefly  the  small,  and  chronic  rheumatism  chiefly 
the  large,  joints.  Moreover,  chronic  interstitial  nephritis  and  arterio- 
sclerosis, with  their  varied  and  often  serious  consequences,  are  fre- 
quently attendant  upon  gout,  but  not  upon  chronic  rheumatism. 

To  differentiate  chronic  gout  and  rheumatoid  arthritis  is  sometimes  a 
hard  problem,  but  the  following  table  will  indicate  the  main  points  of 
difference : 

Gout.  Arthritis  Deforiians. 

Frequently  hereditary.  Not  so. 

Causes  are  chiefly  dietetic.  Causes  chiefly  nervous. 

Affects  males  and  the  better  classes  most  Affects  females  and  lower  classes  most 

frequently.  frequently. 

Begins   in  the   big  toe   and  extends  to  Begins  in  tne  fingers,  which  point  to  the 

other  toes ;  it  is  unilateral.  ulnar    side ;    develops    in    symmetric 

order. 

Attacks  are  periodic.  More  steadily  progressive. 

Deformity  due  to  tophaceous  deposits.  Deformity  due   to   exostosis  and  anky- 
losis, and  more  marked. 

Uric  acid  usually  in  excess.  Not  so. 

Complications  (nephritis,  arterio-sclero-  Very  rare. 

sis). 

Treatment. — (1)  Prophylaxis. — In  order  to  prevent  the  develop- 
ment of  gout,  especially  in  persons  who  have  inherited  or  acquired  a 
strong  predisposition  to  the  disease,  temperate  and  even  rigid  habits^  of 
livin£should  be  adopted.  Alcohol,  particularly  the  heavier  wines  (Madeira, 
port,  sherrv,  champagne,  etc.)  and  heavier  malt  liquors,  must  be  eschewed, 
and  the  patient  must  eat  sparingly  of  concentrated  meat  (particularly 
red  meat).  A  residence  in  the  country  with  active  out-of-door  exercise 
is  of  paramount  importance,  but  straining  efforts,  both  mental  and  phys- 
ical, are  to  be  avoided.  The  climate  should  be  temperate  and  mode- 
rately dry.     The  sleeping  apartments  should  be  capacious,  well  venti- 
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lated,  and  free  from  draught,  and  the  action  of  the  skin  is  to  be  favored 
by  cleanliness,  and  if  the  patient  be  strong  by  a  cold  bath  in  the  morn- 
ing with  friction.  For  the  robust,  Turkish  baths  at  intervals  of  two  or 
three  weeks  constitute  an  excellent  measure.  In  the  class  of  patients 
that  are  pale  and  debilitated  warm  baths  on  retiring  are  preferable,  and 
the  chilling  of  the  skin-surface  is  to  be  carefully  guarded  against.  The 
patient  should  wear  flannels  next  to  the  skin  in  all  seasons. 

(2)  Active  Treatment. — (a)  Dietetic. — ''  There  is  no  diet  for  gout,  but 
there  is  a  diet  for  the  patient "  (H.  C.  Wood).  The  amount  of  food  must 
be  lessened  as  a  rule,  and  taken  at  regular  intervals.  On  the  other  hand, 
spare  gouty  subjects  are  met  with,  and  in  such  I  have  found  a  rather 
generous  diet,  including  fat-producing  foods,  of  great  service.  Broadly 
speaking,  the  dietary  should  be  constituted  as  follows :  succulent  vege- 
tables (cabbage,  salads,  string-beans) ;  fruits  (except  bananas,  tomatoes, 
and  strawberries);  farinacea^  as  rice,  hominy  and  the  like  (oatmeal 
to  be  avoided);  meats  should  be  restricted;  beef  and  mutton  may 
be  allowed  in  corpulent  subjects,  but  are  otherwise  to  be  interdictea, 
particularly  in  well-marked  cases  of  gout ;  oysters  and  fish  (except  those 
that  contain  too  mych  protein,  salmon,  smoked  herring,  canned  sardines, 
mackerel,  halibut,  salt  codfish,  flounder),  and  fowl,  particularly  the  white 
meat  of  chicken,  are  permissible ;  fats  in  the  form  of  good  butter  may 
be  taken  freely — from  2 J  to  3 J  ounces  (70.0-100.0)  per  diem,  according 
to  Ebstein ;  milk  is  entirely  unobjectionable,  and  should  be  used  in  large 
quantities.  If  whole  milk  does  not  agree,  it  may  be  mixed  with  an  equal 
part  of  Vichy.  According  to  Kolisch,  eggs  are  not  objectionable,  as  the 
neucleins  contained  do  not  form  alloxins.  Stale  breads  may  be  used.  I 
have  observed  that  occasionally  patients  do  best  on  albuminoids,  while, 
on  the  other  hand,  with  about  equal  frequency  they  improve  on  a  vege- 
table diet ;  but  I  am  convinced  that  a  mixed  diet,  such  as  has  just  been 
indicated,  is  best  adapted  to  the  vast  majority  of  the  cases.  Among 
articles  to  be  avoided  are  pastry,  tea  and  coffee,  hot  bread  and  cakes, 
sweet  puddings,  cheese,  dried  meats,  and  all  highly  seasoned  dishes. 

Beverages, — Alcohol  is  ordinarily  to  be  interdicted.  Rarely  it  becomes 
necessary  to  administer  it,  particularly  in  cases  of  suppressed  gout,  and 
when  needed  whiskey  or  gin  (diluted)  is  to  be  preferred.  Champagne, 
Tokay,  Port,  and  malted  liquors  are  particularly  injurious  in  their 
effects,  but  clarets,  Rhine,  and  Moselle  wines  can  be  generally  taken 
without  unfavorable  results. 

Mineral  waters^  particularly  the  alkaline,  are  highly  advantageous, 
and  sometimes  are  even  curative.  Their  value,  like  that  of  the  warm 
baths  and  systematic  exercise,  is  dependent  upon  their  power  to  increase 
renal  elimination.  Whether  they  promote  solubility  of  the  uric  acid  in 
the  blood  is  questionable ;  moreover,  according  to  the  observations  of 
Klemperer,  this  is  not  a  rational  indication.  The  carbonate  and  citrate 
of  lithium  are  efficient  diuretics,  but  have  no  other  claim  to  virtue  in 
this  disease.  Among  natural  waters  of  special  value  abroad  are  Vichy, 
Carlsbad,  Homburg,  Ems,  Kissingen,  Aix,  Buxton,  and  Bath,  and  in 
this  country  Saratoga  and  Bedford.  These  waters  are  to  be  taken  in 
large  quantities  and  when  the  stomach  is  empty.  It  is  highly  probable 
that  the  environment,  rigid  system  of  hygiene,  including  exercise  and 
an  appropriately  modifiea  dietary,  play  the  principal  role  in  producing 
the  &yorable  results  obtained  at  these  noted  springs. 
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{b)  Medicinal  Treatment. — During  an  acute  attack  the  pain,  if  ex- 
cruciating, is  to  be  relieved  by  a  hypodermic  injection  of  morphin,  which 
is  to  be  followed  by  a  purgative  dose  of  some  mercurial.  Colchicum  is 
the  specific  remedy,  and  must  be  administered,  in  the  form  either  of 
the  wine  or  the  tincture,  in  doses  of  ITlxx-xxx  (1.383-1.999)  every  four 
hours.  It  alleviates  the  inflammation  and  promptly  relieves  the  pain, 
but  its  effects  during  the  attack  should  be  carefully  noted.  After  the 
paroxysm  it  should  be  continued,  though  in  small  doses,  combined  with 
the  citrate  or  bicarbonate  of  potassium  or  lithium.  The  limb  should  be 
raised  and  the  affected  joint  or  joints  wrapped  in  flannel  or  cotton-wool. 
Warm  alkaline  solutions  or  hot  fomentations  often  afford  relief  in  the 
worst  cases,  and  anodynes  may  be  tried  locally.  The  diet  should  con- 
sist chiefly  of  milk,  animal  broths,  and  egg-white  during  the  attack, 
later  rice,  eggs,  fish,  and  other  light  forms  of  meat  may  be  added,  the 
more  liberal  dietary  previously  indicated  being  slowly  resumed. 

In  the  intervals  between  the  acute  attacks  the  prophylactic  and 
dietetic  measures  previously  mentioned  are  to  be  resorted  to,  in  order 
that  recurring  paroxysms  may  be  prevented,  and  in  addition  the  alkaline 
diuretics  and  saline  laxatives,  together  with  warm  bathing,  will  be  found 
of  the  utmost  value. 

In  chronic  and  irregular  forma  of  gout  medicines  are  of  subsidiary 
importance,  and  are  in  no  wise  comparable  in  their  beneficial  effects  to 
the  previous  recommendations.  Two  agents  deserve  prominent  mention, 
however.  They  are  piperazin  and  the  extract  of  thymus  gland.  The 
ingestion  of  the  latter,  as  obtained  from  the  calf,  is  followed  by  an  in- 
creased excretion  of  uric  acid.  Piperazin  has  been  warmly  advocated 
in  all  forms  of  gout  for  its  supposed  effect  as  a  solvent  of  uric  acid,  and 
clinicians  are  almost  unanimous  in  reporting  its  favorable  results.  Its 
beneficial  effects  are  probably  due  to  its  diuretic  action.  The  dose  is 
gr.  v-x  (0.324-0.648)  thrice  daily,  freely  diluted  with  water.  Some 
authors  highly  recommend  the  salicylates  for  acute  attacks  of  gout,  both 
primary  and  intercurrent,  in  the  course  of  the  chronic  form.  In  my 
own  experience  they  have  been  less  effective  in  this  disease  than  colchi- 
cum, though  ammonium  salicylate  or  salicin  may  be  tried  if  there  be 
present  marked  gastric  disturbance,  since  they  are  better  borne  under  these 
circumstances  than  colchicum.  Luff  has  demonstrated  by  experimentation 
the  negative  value  of  the  alkalies  and  salicylates  in  the  treatment  of 
gout.  If  nephritis  or  a  failure  of  compensation  be  present,  even  the 
former  remedies  should  be  administered  with  extreme  caution. 

For  chronic  gout  potassium  iodid  has  been  much  used,  though  with 
slight  advantage  to  the  patient,  I  think.  The  bitter  tonics,  combined 
with  a  vegetable  salt  of  iron,  should  be  resorted  to  in  the  anemic,  debili- 
tated class  of  gouty  patients,  and  a  change  of  climate  often  serves  to 
improve  bodily  vigor  in  the  same  category  of  cases. 


LTTHEMIA. 

Definition. — A  condition  due  to  a  disturbed  cellular  metabolism. 
It  is  characterized  chemically  by  an  excess  of  uric  acid  in  the  blood,  and 
clinically  by  various  digestive,  circulatory,  genito-urinary,  and  nenroos 
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phenomena.  My  purpose  in  describing  lithemia  is  that  the  common 
error  may  be  avoided  of  attributing  its  symptoms  to  other  causes. 

Pathogenesis  and  Btiology. — Lithemia  is  comparatively  a  latent 
eondition.  There  is  an  excess  of  uric  aeidy  which  may  be  for  a  time 
eliminated  through  the  natural  channels  (kidneys,  lungs,  skin,  etc.)  with- 
out the  occurrence  of  symptoms.  On  the  other  hand,  when,  as  the  result 
of  too  little  exercise,  impaired  elimination,  luxurious  living,  the  use  of 
sweet  wines,  combined  with  the  neurotic  temperament,  uric  acid  is 
allowed  to  collect  in  different  parts  of  the  organism,  marked  disturb- 
ances— nervous,  gastro-hepatic,  etc. — follow.  Da  Costa  defines  lithemia 
as  a  condition  in  which  ^^  the  income  of  nutriment  is  in  excess  of  the 
output  of  waste.*'  C.  6.  Stockton  holds  that  lithemia  is  a  gastro-intes^ 
tinal  auto-intoxication.  Among  agencies  that  predispose  are  alcoholism, 
heredity,  climate  (temperate  or  cold  climates  favor  diminished  action 
of  the  skin),  and  the  male  sex. 

SytnptOOlB. — The  nervous,  circulatory,  respiratory,  integumentary, 
and  genito-urinary  symptoms  are  practically  the  same  as  those  described 
under  Irreralar  Gout ;  but  I  would  here  emphasize  the  broad  clinical 
hct  that  the  urethral  and  genital  mucous  membranes  often  become 
inflamed  on  slight  provocation,  producing  urethritis,  cystitis,  orchitis, 
epididymitis,  vaginitis,  endometritis.    These  conditions  resist  treatment. 

Gaatro-inteatinal  Symptoms. — The  appetite  is  variable,  sometimes 
Toracious,  and  at  other  times  it  is  impaired  or  perverted.  The  tongue 
is  coated,  and  a  metallic  taste  is  often  complained  of,  while  various  forms 
of  indigestion  attend.  There  may  be  a  delay  in  the  conversion  of  the 
albuminoids,  causing  pyrosis j  gastric  oppression^  fulness^  and  sometimes 
nausea  and  vomiting  soon  after  food.  These  symptoms,  together  with 
marked  flatulence^  are  manifested  at  a  later  period  after  meals  if  there 
be  failure  in  the  digestion  of  the  carbohydrates.  The  bowels  work 
irregularly,  and  there  may  be  diarrhea  attended  by  colicky  pain,  with 
frothy  and  ill-smelling  discharges.  Hemorrhoids  are  usual,  and  melena 
may  occur  independently  of  the  hemorrhoids.  The  liver  is  somewhat 
enlarged  and  often  tender.  A  few  prominent  cardio-vascular  symptoms 
should  be  mentioned,  such  as  palpitation^  particularly  after  eating. 
More  rarely  it  occurs  while  the  patient  is  at  rest  or  even  lying  abed. 
Increased  arterial  tension  develops  early,  but  may  not  be  constant,  and 
is  due  probably  to  the  action  of  the  uric  acid  in  the  blood  upon  the 
vaso-motor  nerves,  exciting  universal  contraction  of  the  arteries.  This 
condition  may  be  present  for  a  long  time  before  actual  arterio-sclerosis 
is  in  evidence.  The  latter  complaint  invariably  follows,  however,  and 
sooner  or  later  the  well-known  group — chronic  gout,  arterio-sclerosis,  and 
granular  kidney — will  be  presented. 

Treatment.— (1)  Prophylaxis. — The  patient  should  be  taught  the 
lesson  of  thorough  mastication,  and  robust,  plethoric  persons  should  ex- 
ercise with  method  in  the  open  air,  with  a  view  to  consuming  the  fats  in 
the  body.  For  this  purpose  cycling,  horseback-riding,  rowing,  and  walk- 
ing are  all  excellent.  Nervous  persons,  however,  demand  rest  (Gray). 
The  constant  use  of  lithia-water,  more  particularly  in  the  spring  of  the 
year,  is  warmly  advocated  by  Wilcox. 

(2)  Diet. — As  in  gout,  so  in  the  preliminary  stages  of  lithemia,  no  sin- 
gle dietary  suits  all  cases,  though  I  agree  with  those  who  contend  that  a 
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diet  consisting  chiefly  of  albuminoids  is  proper  in  most  cases.  The 
lighter  forms  of  albuminous  articles  of  diet  are  to  be  preferred,  and,  if 
well  borne,  fruits  and  green  vegetables  may  be  added ;  but  fried  meats 
of  all  sorts  and  made-over  dishes  are  to  be  eschewed.  Assuming  that 
certain  cases  are  dependent  upon  an  auto-intoxication  from  the  gastro- 
intestinal tract,  the  object  should  be  to  limit  fermentation  by  the  use  of 
a  nitrogenous  diet ;  and  I  have  found  large  amounts  of  water  very  bene- 
ficial in  such  instances.  There  are  cases  in  which  the  gastric  digestion 
is  feeble,  and  in  such  the  carbohydrates  are  better  borne  than  the  albu- 
minoids. Cream  and  good  butter  are  the  only  forms  of  fat  to  be  allowed. 
Alcohol  should  be  interdicted. 

(3)  Medicinal  Treatment. — If  the  patient  be  robust,  it  is  well  to  begin 
with  a  saline  laxative,  such  as  Carlsbad  Spriidel  salt  (sj-ij — 4.0-8.0). 
moderately  diluted  and  taken  before  breakfast.  If  necessarv,  the  hepatic 
function  may  be  stimulated  still  further  by  a  mild  mercurial  or  by  podo- 
phyllin.  On  the  other  hand,  the  neurasthenic,  delicate  sufferer  must  use 
a  milder  form  of  laxative,  such  as  Rochelle  salt  in  the  same  dose,  or 
sodium  phosphate  in  the  morning,  or  a  rhubarb  pill  at  night.  This  class 
of  lithemics  also  requires  nerve-sedatives  (sodium  bromid,  etc),  and 
diuretics  to  aid  in  the  excretion  of  uric  acid.  If  it  be  true,  as  some 
claim,  that  the  sodium  phosphate  is  for  the  greater  part  excreted  by  the 
urine,  and  that  it  holds  in  solution  more  uric  acid  than  any  other  salt, 
it  is  one  of  the  foremost  remedies  in  the  treatment  of  the  affection.  Per- 
sonally, I  have  found  it  to  be  a  most  useful  agent.  To  reduce  acidemia 
and  to  stimulate  gently  hepatic  activity  the  salts  of  lithium,  highly  di- 
luted, may  also  be  tried.  To  aid  in  the  digestion  of  the  albuminoids 
hydrochloric  acid  may  be  needful,  and  if  the  appetite  be  impaired  it  may 
be  combined  with  a  simple  bitter  or  with  nux  vomica  (lTlx-xv — 0.666- 
0.999)  thrice  daily. 

RAOHmS. 

(Rickets,) 

Definition. — A  constitutional  disorder  of  childhood,  exhibiting 
developmental  anomalies,  chiefly  in  the  bones  and  cartilages,  causing 
deformities. 

Pathology. — A  mere  summary  of  the  anatomic  characters  can  be 
given  here.  There  is  a  derangement  of  the  nutritive  processes  which 
retards  and  otherwise  modifies  the  growth  of  the  bony  skeleton,  particu- 
larly of  the  skull,  the  ends  of  the  ribs  and  of  the  long  bones.  The 
latter  soften  or  remain  unduly  flexible  as  the  result  either  of  the  absorp- 
tion of  ossified  structures  or  of  the  greatly  diminished  deposition  of  lime- 
salts.  Longitudinal  section  of  the  long  bones  shows  the  seat  of  the  chief 
changes  to  be  at  the  junction  of  the  epiphysis  with  the  shaft.  In  health 
we  note  at  this  point  two  thin  layers,  an  outer  (next  to  the  epiphyseal 
cartilage)  proliferative  zone,  and  an  inner  layer  (of  ossification).  In 
rachitis  both  zones,  though  more  particularly  the  proliferative,  are 
greatly  thirkenod,  much  softened,  and  their  margins  irregularly  notched. 
The  periosteum  is  thickeiuMl  and  easily  separable  from  the  shaft. 

A  microscopic  examination  shows  an  increased  rate  of  proliferation 
of  the  cartilage-cells  with  a  scanty,  fibroid  matrix,  while  the  ossific  layer 
presents  disseminated  and  imperfectly  calcified  areas.     Similarly,  the 
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deep  (osteoblastic)  layer  of  the  periosteum  is  thickened,  and  remains 
spongoid.  It  is  highly  probable  that  absorption  of  true  bone-tissue 
rarely  occurs,  and  that  the  most  characteristic  pathogenic  change  is  a 
lack  of  development  of  the  normal  structures.  The  morbid  changes 
probably  arise,  as  Kassowitz  contends,  from  the  presence  of  hyperemia 
of  the  cartilage,  marrow,  and  periosteum — a  process  that  interferes  with 
the  deposition  of  lime  salts. 

The  cranial  bones  present  areas  of  the  so-called  craniotabes,  and 
yield  to  the  pressing  finger  in  consequence  of  delayed  ossification. 
This  may  lead  to  a  disappearance  of  the  cranium  in  certain  areas, 
causing  aepressions,  while  flattened  protuberances  may  develop  over  the 
arterio-lateral  regions.  When  cases  terminate  in  recovery  the  bones 
become  hard  and  ossify,  although  the  deformities  persist.  The  chemist 
has  shown  us  that  rachitic  bones  may  contain  less  than  half  the  normal 
percentage  of  lime-salts.  The  liver  and  spleen  are  moderately  enlarged, 
and  rarely  the  mesenteric  glands  are  increased  in  size. 

Btiology. — (1)  Rachitis  may  occur  in  the  new-horn,  Schwartz  states 
that  among  500  new-born  children  in  Vienna,  75.8  per  cent,  show  dis- 
tinct signs  of  rachitis.  Doubtless  this  estimate  is  too  high,  and  entirely 
at  variance  with  the  experience  of  clinicians  in  general ;  but  I  believe 
that  congenital  rickets  is  by  no  means  a  rare  condition.  Many  of  the 
cases  are  still-bom,  and  those  that  outlive  childhood  become  peculiarly 
dwarfed  {micromania).  (2)  Heredity. — The  instances  in  which  rachitis  de- 
velops at  an  early  period  of  life,  due  to  ante-partum  causes,  are  not  rare,  but 
it  must  not  be  forgotten  that  it  is  extremely  hard  to  estimate  the  influence 
of  heredity  where  both  parent  and  child  are  exposed  to  similar  unfavor- 
able hygienic  and  dietetic  conditions.  Ill-health,  malnutrition,  close  con- 
finement, lactation,  and  syphilis  may  all  act  as  predisposing  factors  dur- 
ing pregnancy.  Setting  aside  syphilis,  and  perhaps  phthisis,  the  state  of 
the  health  of  the  father  has  little  if  any  effect  in  the  causation  of  rachitis 
in  his  offspring.  (3)  GeograpJdcal  Distributio7i. — The  disease  is  more 
common  by  far  in  large  cities  than  in  rural  districts,  and  in  European 
countries — Russia,  Germany,  Great  Britain,  and  Italy  more  especially — 
the  disease  prevails  more  extensively  than  in  America.  (4)  Bace. — The 
colored  race  furnishes  a  preponderance  of  rachitic  subjects.  The  reason 
for  this  may  be  a  racial  need  of  warmth  that  is  not  supplied  by  the  tem- 
perature of  more  northerly  latitudes,  their  native  habitat  being  in  a  more 
southerly  climate.  The  Italian  race  also  suffers  inordinately.  (5)  Sfa- 
tion, — It  is  especially ^among  the  ranks  of  the  poor  children,  whose  en- 
vironment is  highly  unfavorable,  in  large  cities  that  rachitis  is  seen. 
Joukownski,  from  personal  observations  in  over  3000  poor  children  in 
St.  Petersburg  examined  for  rachitis,  found  that  from  the  working- 
classes  come  the  greatest  number  of  cases.  Like  scurvy,  rickets  may  be 
found  in  the  families  of  the  wealthy  under  perfect  hygienic  conditions 
(Osier).  The  (|uarters  of  the  cities  in  which  the  poorer  classes  live  are 
densely  crowded,  the  dwellings  are  insufficiently  ventilate<l,  and  there  is 
a  great  lack  of  sunlight.  (6)  Diet. — The  disease  is  dependent  largely 
upon  unsuitable  or  insufficient  food ;  and  among  hand-fed  children,  espe- 
cially if  the  milk  is  sterilized,  the  disease  is  much  more  common  than 
among  those  at  the  breast.  It  also  occurs  in  breast-fed  infants  when 
the  mother's  milk  is  poor  in  quality  as  the  result  of  previous  ill-health 


408  CONSTITUTIONAL  DISEASES. 

or  too  long-continned  lactation.  The  view  was  at  one  time  widely  held 
that  rickets  was  produced  by  a  farinaceous  diet,  and  that  the  active 
agent  was  lactic  acid,  produced  by  the  fermentative  processes  set  up  by 
the  starch.  Even  granting,  however,  that  the  lactic  acid  forms  a 
soluble  salt  by  union  with  the  lime  of  the  bone,  thus  removing  it  from 
the  system,  this  does  not  explain  the  productive  lesions  described  under 
Pathology.  According  to  another  view,  which  is  supported  by  experi- 
mental proof,  rachitis  is  apt  to  develop  when  the  amount  of  both  proteids 
and  fats  is  low.  Certain  forms  of  diet  predispose  to  rickets,  princi- 
pally for  the  reason  that  they  do  not  supply  certain  necessary  articles  in 
adequate  proportion.  (7)  Age. — Of  903  cases,  more  than  75  per  cent, 
occurred  before  the  end  of  the  second  year ;  but  of  these  only  99  com- 
menced during  the  first  half  year  (Bruennische,  Von  Rittershain, 
Ritsche).  It  may  occur  as  late  as  the  tenth  year.  (8)  Sex  is  without 
effect.  (9)  Syphilis, — Divers  views  are  entertained  regarding  the  r61e 
played  by  syphilis  as  a  cause  of  this  disease.  Doubtless  the  two  affec- 
tions are  sometimes  associated,  and  it  cannot  be  denied  that  syphilis 
brings  about  a  marked  impairment  of  nutrition  both  in  the  mother  and 
the  child,  so  that  the  disease  may  engender  a  predisposition  to  rickets. 

Bacteriology. — Mircoli  contends  that  it  is  produced  by  the  action  of 
ordinary  pyogenic  organisms  upon  the  osseous  and  nervous  systems.  He 
adduces  clinical  and  pathological  evidence  in  support  of  this  position. 

Sjmiptoms. — The  onset  is  slow^  and  the  symptoms  of  gastro-intes- 
tinal  catarrh,  with  their  usual  effect  upon  the  general  nutrition,  may  pre- 
cede or  accompany  the  true  rachitis  symptoms.  At  the  beginning  the 
infant  is  restless,  irritable,  and  sleeps  poorly,  and  slight  fever  is  present 
in  some  cases.  About  the  head  and  neck  the  child  perspires  freely,  espe- 
cially when  asleep,  wetting  his  pillow  while  the  rest  of  the  bed  is  dry. 
It  is  also  annoyed  by  the  bed-clothes,  which  it  continually  throws  off, 
lying  exposed  even  in  a  cool  temperature.  Among  the  earlier  symptoms 
is  a  tenderness  both  over  the  bony  surfaces  and  the  soft  parts,  so  that  the 
patient  wishes  to  keep  still  and  dreads  -to  be  handled.  The  child  is 
languid  and  disinclined  to  move  his  limbs  or  to  walk  or  play,  even  if  he 
have  done  so  previously. 

The  symptoms  are  progressive  in  their  development,  rachitis  being 
ordinarily  a  chronic  disease,  so  that  after  many  months  more  pronouncea 
features,  including  various  bone-deformities,  appear.  Owing  to  the  im- 
pairment of  nutrition  of  the  muscles  the  use  of  the  limbs  may  become 
impossible,  and  these  cases  have  been  spoken  of  by  writers  as  '*  rachitic 
paralysis;"  this,  however,  is  a  misnomer.  Cases  have  been  reported  by 
Berg  and  others  that  resembled  spastic  paralysis,  pseudo-hypertrophic 
paralysis.  Urinary  phenomena  are  neither  constant  nor  characteristic. 
Secondary  anemia  of  mild  grade  supervenes,  the  hemoglobin  often  being 
comparatively  low,  and  there  may  be  a  leukocytosis. 

The  first  rachitic  osteal  changes  are  presented  by  the  cranial  bones, 
the  ribs,  the  radius,  and  the  ulna.  The  cranium  appears  enlarged,  though 
this  enlargement  is  more  apparent  than  real,  being  due  to  the  diminished 
size  of  the  facial  bones.  The  sutures  remain  open,  the  fontanels  are 
large,  and  their  closure  is  delayed,  sometimes  until  the  fifth  or  even  the 
eighth  year.  Cranwtahcs  is  most  frequently  seen  in  infants  under  one 
year  of  age.     This  soft,  thin  condition  of  the  bones  is  due  to  pressure 
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from  within  and  without ;  it  occurs  od  the  surfaces  od  which  the 
I  of  the  child  rests  while  lying.     To  detect  the  presence  of  cranio- 
ligbt   pressure  with  the  fingers  is  to  be  made  in  a  direction  away 
the  sutures.     It  is  to   be  recollected  that  eraniotabes   is  often  a 
ilitie  manifestation.  Per  contra^  increased  hardness  of  certain  bones 
be  observed  (cranio-sclerosis).      A   rachitic  head    generally    ap- 
ehes  a  square  in  outline,  or  it  may  present  marked  angularities, 
fto   increase  in  the  antero-posterior  diameter  and  a  flattened  top. 
ostosis  may  cause  prominence  of  the  parietal  and  frontal  emi- 
,  giving  the  forehead  a  square,  broad  fjutline.     A  short,  round  head 
thyoephaly)  may  rarely  be  met  (Bonnifay).     The  veins  of  the  scalp 
enlarged,  and  the  hairy  growth   is  tisually  scanty,  being  often  re- 
red  from  the  back  of  the  head  by  rubbing.     Drs.  Whitney  and  Fisher 
called  attention  to  the  fact   thjit  the  car  placed  over  the  anterior 
btanel  often  detects  a  systolic  murmur,     A  considerable  patency  of 
anterior  fontanel  both   in  health  and  disease  allows  of  detection  of 
murmur,  however,  and  hence  its  diagnostic  value  is  slight*  A  prom- 
nt  feature  of  the  disease  is  delayed  teething,  the  teeth  that  appear 
Kng  deficient  in  enamel,  ill-shaped,  although  not  prone  to  decay. 
The   rih9  early   become  beaded.     Anteriorly,  where  they  join  the 
cartilages,  swellings  occur,  causing  the  *^  rachitic  rosary."     This  m 
Dp<»ed  of  nodules  corresponding  with  the  costo-cbondral  articulations, 
1  these  can  generally  be  seen  and  always  felt  under  the  skin.     They 
fly  outlast  the  fourth  or  fifth  year.     The  ribs  present  two  short  curves 
ne  at  the  junction  of  the  dorsal  and  lateral  parts  of  the  thorax,  and 
other  in  front,  where  they  turn  sharply  inwarrl  toward  the  sternum. 
i  deformity  is  the  result  of  the  atmospheric  pressure  upon  the  softened 
a  shallow  groove  usually  being  produced  in  the  line  of  the  cos  to- 
il articulations  or  obliquely  from  the  second  or  third  rib  downward 
tttward.    These  changes  lessen  the  transverse  diameter  of  the  thorax 
lirout  and  interfere  with  the  lung-expansion  in  the  antero-lateral  por- 
>of  the  chest.     They  also  produce  bulging  of  the  Bternum,  resulting 
I  the  so-called  pigeon  or  ehk-ken  hr*HuL      On  both  sides,  from  a  point 
sponding  to  the  anterior  end  of  the  eighth  or  ninth  rib,  there  passes 
itwaid  toward  the  axilla  a  furrow  {Harrison's  groove)  which  is  caused  by 
IB  eversion  of  the  lower  part  of  the  thorax,  and  is  heightened  by  atmo- 
«pWic  pressure,  particularly  during  inspiration.    This  thoracic  deformity 
H  not  peculiar  to  rickets,  but  is  met  with  in  all  cases  in  which  there  is 
iiio<krate  obstruction  to  the  ingress  of  air  into  the  lungs. 

Among  the  first  indications  of  rickets  is  an  enlargement  of  the  lower 
*iid(jtiaction  of  the  shaft  and  epiphysis)  of  the  radius.  The  radius  and 
^^  are  sometimes  twisted  and  deflected  outward,  owing  to  the  fact  that 
wine  ftf  the  body-weight  is  supported  by  the  hands  when  sitting  or  crawl- 
,  ^g«  The  clavicle  may  be  thickened  and  curved  near  either  end,  and 
MioDJilly  the  scapuIfP  may  be  enlarged,  but  deformities  of  the  upper  ex- 
tf^uitit^  are  rare  as  compared  with  those  of  the  lower*  Occasionally  the 
▼^rtebne  and  intervening  cartilages  soften,  with  a  resulting  spinal  curva- 
I  ^re,  and  in  such  instances  there  is  usually  an  antero-posterior  curvature 
nti  which  lateral  deflexion  may  be  associated. 

Pfbic  deformitit's  are  not  uncommon,  and  are  of  no  little  importance 
f  female  children  as  hearing  upon  the  questions  of  marriage  and  subse- 


410  CONSTITUTIONAL  DISEASES. 

quent  labor.  The  femora  may  be  curved,  often  forward  and  more  rarely  out- 
ward ;  swelling  of  the  lower  end  of  the  tibia  is,  however,  the  first  change  to 
be  observed  in  the  lower  extremities.  In  some  well-advanced  cases  the 
heads  of  the  bones  forming  the  knee-joints  are  also  enlarged,  and  outward 
curvature  of  the  femora  ana  tibia  is  common,  especially  under  the  age  of  one 
year  (see  Fig.  30).  After  the  child  begins  to  walk  a  forward  bowing  of 
these  bones,  due  to  the  weight  of  the  body  and  to  muscular  action,  occurs. 
Knock-knee  is  sometimes  observed.  Those  who  have  suffered  from 
rickets  in  infancy  usually  fall  short  of  the  average  stature  on  reaching 
adolescence,  giving  rise  to  disproportion  between  head  and  height. 

These  skeletal  changes  sustain  a  causal  relation  to  many,  and  some 
serious,  affections,  chieflv  nervous.  Thus,  craniotabes  is  supposed  to  in- 
duce laryngismus  stridulus,  though  this  condition  may  also  arise  in  the 
rachitic  without  cranial  softening.  In  like  manner,  rickets  predisposes 
to  tetany,  which  affects  most  commonly  the  upper  extremities.  Convul- 
sions are  also  prone  to  occur  in  this  disease.  The  reflex  nervous  excita- 
bility is  unquestionably  exaggerated  in  rickets,  and  another  exciting 
cause  for  the  eclampsia  so  often  met  with  is  the  associated  gastro-intes- 
tinal  catarrh.  The  abdomen  becomes  greatly  enlarged,  chiefly  by  flatu- 
lence, though  to  a  less  extent  also  by  the  swelling  of  the  liver  and 
spleen.  Chest-complications  are  common.  Most  of  them  are  due  pri- 
marily to  a  mechanical  interference  with  the  cardio-pulmonary  circula- 
tion, and  with  the  respiration.  Among. these  are  atelectasis,  bronchial 
catarrh,  broncho-pneumonia,  and  emphysema.  Green-stick  fracture  of 
the  bones  often  occurs  in  the  rachitic  subject. 

Diagnosis. — Says  Holt :  "  The  most  important  early  symptoms 
for  diagnosis  are  sweating  of  the  head,  cranio-tabes,  great  restlessness 
at  night,  delayed  dentition,  and  enlarged  fontanel.  All  these,  taken 
separately,  may  mean  something  else,  but  collectively  thev  can  mean 
nothing  but  rickets."  At  a  later  period  the  beading  of  tlie  ribs  and 
other  characteristic  deformities  are  usually  present. 

Prognosis. — The  evolution  of  rickets  is  a  long  process:  hence 
most  patients  become  weak,  anemic,  and  emaciated.  The  so-called  •"fat 
rickets,"  however,  is  not  rare.  Innately,  the  disease  tends  to  sponta- 
neous cure,  which  is  attained  from  the  end  of  the  second  to  the  fifth 
year ;  but  its  course  may  be  abridged  to  a  few  months  by  appropriate 
treatment.  When  death  occurs  it  is  usually  occasioned  by  one  or  other 
of  the  complications  before  mentioned  (laryngismus  stridulus,-  pneu- 
monia). 

Treatment. — Prophylaxis. — Simple  means  directed  to  the  ante- 
partum causal  factors  in  the  mother  may  in  a  large  proportion  of  the 
cases  be  preventive  of  rickets.  Prophylaxis  also  embraces  appropriate 
feedinji  and  other  agencies  that  tend  to  maintain  the  normal  nutrition 
of  infants. 

Hygienic  Management. — Procter  feeding]  is  an  important  factor,  and 
if  the  oiiild  cannot  be  satisfj\etorily  nursed  by  its  mother  and  if  it  is 
under  the  age  of  six  months,  a  wet-nurse  should  be  procured.  Should 
this  not  be  practioaMe.  it  must  be  hand-fed.  and  the  best  artificial  food 
is  cows*  milk,  if  properly  prepared.  It  is  diluted  to  suit  the  age,  and 
I  have  foun<l  that  barley-water,  when  made  in  the  manner  recom- 
mended by  J.  Lewis  Smith,  may  be  added  to  milk,  replacing  the  water 
most  advantageously.     A  heaping  teaspoonful  of  barley-flour  is  poured 
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25   te^^ffSSsful  (Siij — 96,0)  of  water,  and   ivhen  the   mixttire  is 
fewmrm  10  or  15  drops  of  diastase  (Forbes)  are  added  to  it,  the  gruel 
[m  few  minuted  becoming  much  thinner  from  the  digestion  of  the  etarch. 
physician  must  regulate  with  much  precision  the  frequency  of  the 
"  dg,  and  the  amount  of  food  taken  according  to  the  age  of  the  child. 
I  stools  are  also  to  be  inspected.     If  they  are  green  or  if  curds  appear, 
digestion  is  imperfect  or  the  child  is  being  over-fed.  Older  children 
be  given  the  lighter  meats,   freely,  green  vegetables,  and  fruits, 
these   must  be  carefully  selected. 
Other  htfgienic  detaih  are  of  little  less  importance  than  a  proper  diet* 
ie  decubitus  of  the  child  must  be  changed  frequently,  bo  as  to  prevent 
IT  deformities ;  moreover,  the  rickety  child  should  not  be  allowed  to 
t,  and  to  prevent  his  doing  so  splints  extending  beyond  the  feet  have 
recommended.     A  tepid  bath,  warm  clothing,  and  a  prolonged  daily 
Vt  in  the  open  air  are  measures  that  should  not  be  neglected. 
Of  medunnes,  those  that  rank  highest  are  phosphorus,  the  hypophos- 
lies,  iron,  and  cod-liveroil.   The  officinal  oleum  fdiosphoratum  (gr,  jj^ 
7.0021)  is  used  by  Jacohi,     Phosphorus  is  highly  spoken  of  by  many 
rriters.      It  may  be  given  either  pure  (gr,  .^  to  y^^— 0,0003  to  0.0006) 
l»r  preferably  in  the  form  of  an  emulsion  with  sweet  oil  or  cod-liver  oil: 

"^.  Phosphor],  gr.  3^1^(0.00648); 

Olei  olivie,  5y 

M*  et  ft.  emulsio. 
Sig.  ^  three  times  a  day,  afler  meals,  for  a  child  under  the  age 
of  one  year. 

Kissel  states  there  is  no  evidence  in  favor  of  the  use  of  phosphorus 
in  rickets.  Baginsky,  Leray,  Weiss,  and  others  have  found  from  its 
extensive  employment  that  it  is  of  doubtful  value  in  the  majority  of 
cases.  Kassowitz,  Sw  etch  en,  and  others,  however,  observed  cases  with 
cure,  hence  the  remedy  deserves  a  trial. 

When  it  is  desired  to  administer  cod-liver  oil  and  it  is  not  tolerated  by 

the  stomach,  it  may  be  rubbed  gently  into  the  skin  of  the  thighs  and 

trank.      Arsenic  in  small  doses  has  proved  to  be  a  capital  remedy  in 

yjielected  cases:  and  iron,  particularly  in  combination  with  arsenic,  is  in- 

ited  if  anemia  be  pronounced. 

The  numerous  complications  to  which  rachitic  subjects  are  liable  pre- 
sent special  indications  which  are  to  be  met  by  the  same  measures  as 
vhcD  they  arise  under  other  circumstances.  The  condition  of  the  diges- 
tive organs  must  be  kept  constantly  in  mind  ;  and  no  remedy,  however 
promising,  that  is  designed  to  assist  the  general  condition  should  be  con- 
tinued if  it  tends  to  aggravate  the  digestive  disturbance  or  to  embarrass 
the  stomach.  The  treatTnent  of  the  rachitic  deformities  belongs  to  the 
domain  of  the  orthopedic  surgeon. 
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Definition. — A  constitutional  disorder,  dependent  upon  dietetic 
errors,  and  characterized  by  anemia,  excessive  weakness,  spongy  guras-j 
a  tendency  to  muco-cutaneous  hemorrhages,  and  a  brawny  induration 
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affecting  chiefly  the  muscles  of  the  calves  and  the  flexor  muscles  of  the 
thighs.  The  fact  is  to  be  emphasized  that  while  scorbutus  and  rickets 
are  distinct  affections,  they  may  and  often  do  coexist. 

Pathology. — We  know  nothing  concerning  the  pathogenesis  of 
scurvy.  Evidences  of  profound  anemia  are  found  upon  microscopic  ex- 
amination of  the  blood,  which  is  thin  and  dark,  but  there  is  no  leukocy- 
tosis. The  skin  mav  show  spots  of  subcutaneous  hemorrhage  (ecchy- 
moses),  but  the  most  characteristic  hemorrhage  is  that  under  the  periosteum 
of  the  femora.  Bleedings  into  the  articulations  and  muscles  may  also  at 
times  be  noted,  and  occasionally  the  serous  membranes  are  the  seat  of 
hemorrhages,  as  well  as  the  internal  organs.  Submucous  hemorrhages 
are  extremely  common.  The  intestinal  mucosa  may  also  present  ulcers. 
The  gums  are  swollen,  spongy,  dark  in  color,  and  sometimes  ulcer- 
ated, and  the  teeth  may  be  loose  or  missing.  The  epiphyses,  par- 
ticularly of  the  lower  end  of  the  femora,  may  be  congested,  and 
rarely  they  are  detached.  The  spleen  is  soft  and  swollen.  The  heart, 
liver,  and  kidneys  sometimes  show  fatty  and  usually  parenchymatous 
degeneration. 

biology. — Incidence. — In  former  times  scurvy  was  very  prevalent 
among  sailors  at  sea  and  soldiers  in  the  field,  and  epidemics  were  com- 
mon. Doubtless,  however,  it  has  declined  in  importance  as  a  disease 
incident  both  to  sea-life  and  to  armies ;  but,  as  pointed  out  by  Wise, 
it  would  seem  that  changing  physiologic  and  economic  conditions 
may  cause  it  to  be  dreaded  on  the  land  as  it  has  hitherto  been  on 
the  sea.  Osier  states  that  the  disease  is  not  infrequent  among  Hun- 
garians, Bohemians,  and  Italian  miners  in  Pennsylvania.  It  is  rarely 
epidemic  at  the  present  day.  F.  A.  McGrew  records  an  epidemic 
(with  a  total  of  42  cases)  in  Chicago,  in  1894.  Endemic  appearances 
of  scurvy  are  still  common,  particularly  in  portions  of  Russia  (Hoff- 
man) and  elsewhere  also,  sweeping  through  prisons,  barracks,  alms- 
houses, and  other  institutions  of  like  kind.  While  the  majority  of 
cases  met  with  are  sporadic,  the  above  facts  point  to  the  infectious 
character  of  scurvy. 

Bacteriology. — Testi  and  Bcri  have  isolated  a  micro-organism  which 
has  been  cultivated  and  inoculated  into  guinea-pigs  and  rabbits,  pro- 
ducing in  the  latter  pathologic  lesions  and  symptoms  simulating  closely 
those  of  scurvy.  The  microbe  is  perfectly  round  and  is  a  diplococcus. 
These  experiments  require  confirmation. 

Prediiq;>osing  Oauses. — The  chief  factor  is  an  unsuitable  dietary  long 
continued.  The  absence  of  the  organic  (potassium)  salts  present  in 
fresh  vegetables  disturbs  normal  histogenesis.  Albertoni  has  recently 
shown  that  in  scurvy  of  a  protracted  course  free  hydrochloric  acid 
is  absent  from  the  gastric  juice,  and  that  the  total  acidity  is  much 
reduced,  but  this  is  neither  so  in  every  case  nor  at  all  stages  of  the 
disease.  He  found  no  deficiency  of  chlorids  in  the  body.  Peptoniza- 
tion is  feeble. 

Dehilltating  influences^  as  unhygienic  surroundings,  excessive  mus- 
cular exercise,  humidity,  and  cold,  often  play  no  mean  role  in  causing 
scurvy.  Mental  anxiety  and  depression  seem  to  have  etiologic  signifi- 
cance.    The  old  are  very  susceptible,  and  all  ages  are  liable  to  the  dis- 
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s  has  no  special  influence  upon  scorbutus*     Starvation  does  not 

to  the  disease. 

Iptoins. — Scurvy  has  a  aiotv  onset.     The  earliest  symptoms  are 

fcUy  a  swelling  around  the  eyes,  over  which  the  skin   has  the  color 

bntise,  and  a  pale  face,  which  looks  bloated  and  wears  iin  apathetic 

There  is  noticeable  almost  from  the  start  a  gniduully  in- 

Lg  debility,  emaciation,  an  inability  to  perform  mental  or  physical 

\  aad  despondency-     The  patient  experiences  arthritic  and  muscular 

^toid  pains  and  dyspnea  on  slight  exertion. 
ith  rare  exceptions  the  (jums  swell,  sometimes  enormously,  and  be- 
le  spongy,  bleeding  most  readily.     They  may  become  ulcerated,  and 
ij  be,  though  rarely,  fungoid  in  appearance.     The  teeth  often  become 
and  in  rare  cases  drop  out     The  breath  emhs  an  offensive  odor, 
is  sometimes  due  to  necrosis  of  the  jaw.    The  toiujue  swells,  though 
iisQSually  clean  and  often  pale.     In  the  mouth  may  be  observed  suh- 
ing  hemorrhages  in  many  cases.     There  is  loss  of  appetite,  hut  the 
ion  \s  usually  good  ;  there  may,  however,  he  constipation  or  diar- 
inore  frequently  the   former.     Scorbutic  di/Si-nten/  has  been  de- 
by  certain  writers.     The  skin  is  dry  and  of  a  muddy  color, 
occasionally  with  a  greenish  or  greenish-yellow  tinge.     At  the 
id  of  a  week  or  ten  days  petechia  and  eech/mmes  appear  upon  the  legs, 
:ing  themselves  about  the  bair-follicle.s.     These  may  also  come  out 
the  trunk  and  upper  extremities.    Submucous  hemorrhages  may 
riie  to  circumscribed  swellings,  and  subperiosteal  hemorrhafjen  may 
ittr  and  engender  node-like  protuberances.     There  may  he  frequently 
noticed  a  peculiar  brawny  induration,  due  to  extensive  hemorrhagic  infil- 
ion  of  the  muscles  and  subcutaneous  tissues,  most  mnrked  in  the  hams 
id  calves.     The  condition  is  not  without  considerable  pain,  particularly 
tbe  parts  he  touched,  and  in  severe  cases  bullse  and  vibices  may  he  seen, 
nia  a  recent  ca»e  of  my  own.     Hemorrhages  from  the  mucous  channels 
<if  the  body  occur,  and  epistaxis  is  fre<|uent.     In   bad   cases  hematuria, 
ilso  melena  and  rarely  hematemesis,  may  he  ohscrved.     Blood  may  be 
dbcd  into  the  serous  membranes,  accompanied  sometimes  hy  inflamma- 
tory changes  in  the  latter;  also  into  the  lungs,  which  are  rarely  the  seat 
rf  secondary   pneumonia.     Pultuonary   infarction   occurs,  but  is  a  rare 
^^m.    Hemoptysis  may  be  a  symptom  of  the  lung-complications  or  may 
*WP  18  an  independent  phenomenon, 

The  heart  may  present  symptoms,  such  as  palpitations,  feeble  impulse, 
•irhythmia,  and  sometimes  a  basic  blood-murmur,  but  these  are  without 
liapo8tic  importance.  The  pulse  is  soft,  small,  and  on  exertion  much 
»cct'ierated.     The  temperature  is  sometimes  subnornisiL  and  tlie  presence 

I  of  fever  is  a  certain  indication  of  the  existence  of  some  complication. 
The  nervous  symptoms,  aside  from  the  profound  mental  dcfiression,  are 
not  prominent.  Insomnia  may  be  a  distressing  symptom.  Delirium  (late) 
>*  Bomeiiraes  witnessed.  Meningeal  hemorrhage  may  supervene.  Both 
Jiight-blindness  and  day-blindness  are  among  the  rarer  and  extraordinary 
'^lar  features. 
The  «n«ar^  st/mptoms  vary  in  different  cases.  Albuminuria  is,  how- 
jyer,  common.  The  specific  gravity  of  the  urine  is  increased,  the  color 
Wgh.  and  the  solid  constituents  diminished,  except  the  phosphates,  which 
Me  ibundaat,     Albertoni  found  the  proportion  of  chlorids  less  than  the 
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normal,  while  other  investigators  claim  that  the  percentage  is  high. 
Nephritis  may  occur  as  a  complication.  The  bones  in  long-standing 
cases  may  be  congested  and  sometimes  necrotic,  and  the  epiphyses 
may  separate  from  the  shafts.  In  one  of  my  cases  an  old  cicatrix 
reopened. 

Diagnosis. — This  rests  upon  the  following  points :  the  history,  the 
peculiar  facies,  the  spongy  and  swollen  gums,  the  gingival  and  deep- 
seated  cutaneous  hemorrhages,  the  progressive  loss  of  strength  and 
energy,  great  mental  depression,  and  the  speedy  recovery  after  an  appro- 
priate regimen.  Scurvy  will  be  distinguished  from  purpura  under  the 
description  of  the  latter  disease. 

Prognosis. — Unless  far  advanced,  the  prognosis  generallv  becomes 
good  upon  the  institution  of  correct  dietetic  principles.  If  the  disease 
have  made  extensive  inroads,  the  danger  to  life  is  considerable.  The 
gravity  of  the  internal  symptoms  (particularly  pulmonary)  is  far  greater 
than  of  the  external,  and,  indeed,  the  presence  of  the  latter  is  a  favor- 
able omen.  Certain  complications  augur  a  serious  termination,  such  as 
pneumonia,  hemorrhagic  infarctions  of  the  lung,  pleurisy  with  bloody 
effusion,  dysentery,  acute  nephritis,  etc. 

Treatment. — Prophylaxis. — By  carrying  out  the  known  means 
of  prevention  the  disease  has  been  diminished  more  than  90  per  cent, 
among  mariners  and  soldiers.  This  change  has  been  brought  about  by 
the  enforcement  of  governmental  regulations  which  demand  that  an  ade- 
quate supply  of  antiscorbutic  articles  of  food  must  be  provided  for  military 
campaigns  and  for  long  sea-voyages.  Fresh  fruits  and  vegetables  can 
be  readily  transported  in  hermetically  sealed  jars  or  cans. 

Treatment  of  the  Attack. — The  chief  indication  is  to  be  met  by 
the  use  of  fruits  and  fresh  vegetables.  Of  the  former,  two  or  three 
lemons  daily  or  oranges  and  other  fruits  suffice  to  work  a  surprising  de- 
gree of  improvement  in  a  short  space  of  time.  Antiscorbutic  vegetables 
(potatoes,  water-cresses,  raw  cabbage,  lettuce,  saur-kraut)  in  liberal  quan- 
tity should  also  be  given.  Meats,  eggs,  milk,  and  farinaceous  dishes  are 
not  to  be  prohibited,  since  the  patients  require  all  forms  of  food  to  invig- 
orate the  system  and  to  render  normal  the  constitution  of  the  blood ;  but 
if  the  digestive  power  be  feeble,  it  is  advisable  to  begin  with  the  juice  of 
oranges  or  lemons,  conjoined  with  meat-juice,  egg-white,  milk,  and  light 
farinaceous  articles,  adding  the  stronger  forms  of  animal  food  and  fresh 
vegetables  when  improvement  is  noted.  We  may  assist  the  digestive 
function  in  bad  cases  by  the  use  of  simple  bitters,  strychnin,  and  hydro- 
chloric acid  (after  meals)  ;  hematinics  are  sometimes  indicated. 

Special  symptoms  may  call  for  appropriate  measures.  Constipation 
requires  simply  an  enema.  On  the  other  hand,  diarrhea  presents  an  in- 
dication for  intestinal  antiseptic  and  astringent  remedies.  The  oral  con- 
dition varies,  hence  the  measures  to  relieve  it  vary  also ;  but  if  ulcers  be 
present,  the  solution  of  potassium  chlorate  is  best.  For  swelling  of  the 
gums  the  application  by  means  of  a  cotton  swab  of  tannic  acid  (2  per 
cent.)  or  a  solution  of  silver  nitrate  (2-5  per  cent.)  is  serviceable.  A 
combination  of  boric  and  carbolic  acids  in  a  solution  of  suitable  strength 
may  be  used  as  a  mouth-wash.  If  copious  hemorrhages  occur,  hemostatics 
are  eminently  useful.  The  various  complications  must  be  met  by  the 
usual  measures,  according  to  their  nature. 
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Infantile  Scorbutus, 

litiotl. — ^A  constitutional  disease,  cliaracterissed  by  the  same 
ams  as  acurv^y  in  adults,  except  that  in  many  instunces  undoubted 
%ce^  of  rachitis  ure  associated. 

ithology, — The  bone«   are  thickened  and  excessively  sensitive, 

_  to  a  marked  subperiosteal  hemorrhage,  with  more  or  less  macera- 

and  want  of  firmness  between  the  epiphysis  and  shaft.     The  muscles 

'  mldo  be  the  seat  of  effusion.     The  characteristic  lesions  of  rickets  are 

I  aaaociated. 

{The  miture  of  the  affection  is  unsettled.     Originally  looked  upon  by 
it  observers  as  acute  rickets,  it  wassubseijueiitly  described  by  Cheadle 
fm  the  clinical  side)  and  Barlow  (from  the  anatomo-pathologic  sifle)  as 
tttile  scurvy.     On  the  other  hand,  A.shby  of  Manchester,  Ffirst  and 
German  writers,  are  inclined  to  the  view  that  the  affection  should 
[eoDsidered  a  hemorrhagic  form  of  rachitis.     The  belief  that  rickets 
s  to  scurvy,  but  that  the  two  diseases  "have  not  the  same  patho- 
probably  the  correct  one. 
Btiology.^ — Scurvy  is  almost  confined  to  hfxn*!-ft'd  infants,  especially 
lae  rc;»red  upon  the  numerous  infant- foods  which  liavc  been  foisted  upon 
market,  including  condensed  milk,  etc.     Louis  Starr,  Jacobi,  and 
bers  have  shown  that  it  sometimes  follows  tbe  prolonged  use  of  steril- 
1  milk,  although  the  etioIo*iic  importance  of  the  latter  food  has  been  too 
kucli  emphasized.   An  investigation  by  a  committee  of  the  American  Pedi- 
!ric  Society  *  showed  that  of  379  cases  the  majority  occurred  between 
>  age?  of  7  and  14  months,  inclusive,  and  that  the  disease  has  a  greater 
idency  to  occur  among  the  rich  or  well-to-do.     This  committers  report 
>  embraces  the  following  among  other  justifiable  conclusions:  *^The 
rther  a  food  is  removed  in  character  from  the  natural  food  of  a  child 
lemore  likely  its  use  is  to  be  followed  by  the  development  of  scurvy/' 
Symptoms. — The  skin  presents  the  rauildy  color  j>eculiar  to  the  difi- 
laein  ndulus.     Tbe  patient  may  be  well  nourished,  but  more  often  there 
Itendency  to  wastiny,  and  other  symptoms  of  impaired  nutrition  appear, 
rtcularly  irritability  and  disinclination  to  exertion.     The  more  cha- 
fMteristic  features  appear  after  one  or  two  month.s,  and  the  child  cries 
rten  handled*  especially  on  touching  the  lower  limbs.     About  the  same 
te>  there  is  an  irregularly  cylindrical  swelling  of  one  of  the  thighs,  due 
fc  subperiosteal  effusion.      Soon   tbe   other  limb   is  similarly  involved, 
l^^h  not  always  to  a  like  degree.    At  first  the  legs  are  flexed,  but  later 
fftey  become  straightened  and  slightly  everted  on  account  of  the  progres- 
live  hemorrhage  or  separation  of  the  epiphyses.     The  bones  in  other  por- 
tions of  the  body  may  be  involved  secondarily  in  more  or  less  rapid  suc- 
[^on,  hut  the  swellings  are  less  marked  than  in  the  lower  limbs.    Later, 
«  teeth  be  present,  the  gums  may  swell  and  become  spongy,    Ecchymoses 
Jilhe  farm  of  petechiie  appear  upon  the  skin-surface,  and  particularly 
*»out  the  eyes.      Barlow  describes  a  remarkable   ocular  phenomenon  : 
*' There  develops  a  rather  sudden  swelling  of  one  eyebrow,  with  pufliness 
andtery  slight  staining  of  the  upf)er  lid.    Within  a  day  or  two  the  other 
hdpreacnts  similar  appearances,  though  they  may  be  of  less  severity.    The 
<^4r coajunctivae  may  show  a  little  eccbymosis  or  may  be  quite  free,'' 
>  Medical  lUcord,  July  2,  mm. 
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Hemorrhages  from  the  mucous  surfaces  may  finally  put  in  an  appear- 
ance. 

Diagnosis* — To  distinguish  rickets  from  infantile  scurvy  Barlow's 
brief  though  clear  aggregation  of  the  characteristics  of  the  latter  disease 
may  be  quoted:  "(1)  Predominance  of  lower-limb  affection,  in  which 
there  is  immobility  going  on  to  pseudo-paralysis ;  excessive  tenderness ; 
general  swelling  of  the  lower  limbs ;  skin  shiny  and  tense,  but  seldom 
pitting,  and  not  characterized  by  undue  local  heat ;  on  subsidence  reveal- 
ing a  deep  thickening  of  the  shafts,  also  liability  to  fracture  near  the 
epiphysis.  (2)  Swelling  of  the  gums  about  erupted  teeth  only,  varying 
from  definite  sponginess  to  a  minute,  transient  ecchymosis." 

In  incipient  and  anomalous  cases  there  is  danger  of  diagnosticating 
rheumatism  when  scurvy  is  really  the  condition  present  (GriflSth). 

Prognosis. — Favorable,  even  in  well-established  instances,  if 
brought  under  the  proper  regimen. 

Treatment. — An  antiscorbutic  dietary — mother's  milk  or  fresh 
cows'  milk,  meat-juice,  and  orange-  or  lemon-juice — successftiUy  meets 
the  main  indication.  If  there  be  systemic  exhaustion — ^a  condition  that 
is  not  infrequent — gentle  stimulation  with  brandy  (highly  diluted)  and 
an  abundance  of  fresh  air  are  pre-eminent  among  the  measures  to  be 
employed.  Iron,  arsenic,  and  cod-liver  oil  may  be  needful  to  complete 
the  cure,  but  usually  the  simple  means  already  mentioned  will  prove 
effective.  The  limbs,  especially  the  lower,  may  claim  attention.  Local 
treatment,  however,  is  rarely  necessary,  except  there  be  separation  of 
the  epiphyses^  when  suitable  splints  are  to  be  applied. 


PURPURA. 


Two  main  groups  are  to  be  distinguished :    (1)  Secondary  pnrpura, 
which  occurs  from  a  great  variety  of  causes  and  in  numerous  affections, 
in  which  its  clinical  significance  has  been  pointed  out  in  appropriate  sec- 
tions of  this  work.     It  seems  pertinent,  however,  to  enumerate  the  chief 
among  the  diseases  and  conditions  under  which  it  may  arise,  as  follows : 
(a)  scurvy ;  (b)  acute,  infectious  diseases  (cerebro-spinal  meningitis,  vari- 
ola, measles,  septicemia,  ulcerative  endocarditis) ;    (c)  hemophilia ;  (d) 
numerous  chronic  affections,  as  nephritis,  leukemia,  pernicious  anemia^ 
jaundice,  Hodgkin's  disease,  and  tuberculosis;  (e)  malignant  sarcomata;; 
(/)  nervous  affections,  as  locomotor  ataxia,  acute  and  transverse  myelitia,. 
and  hysteria ;  (g)  mechanical  causes,  straining  efforts,  intense  paroxysms: 
of  whooping-cough,  and  violent  convulsions ;  (h)  certain  drugs  may  pro-^. 
duce  a  petechial  eruption — quinin,  copaiba,  belladonna,  ergot,  mercury, 
and  the  iodids ;  (e)  snake-poisons  produce  rapid  and  extensive  hemorrhagic-, 
extravasations,  as  shown  by  the  careful  studies  of  S.  Weir  Mitchell. 

(2)  Primary  or  idiopathic  purpura  forms  the  second  group.  It  is  di- 
visible into  {a)  simple  purpura  {purpura  simplex)  ;  (b)  arthritic  purpura, 
of  which  two  varieties  may  be  recognized  :  (1)  peliosis  rheumaticc^  ^df 
(2)  Henoch's  purpura ;  {c)  hemorrhagic  purpura  {purpura  hcemor- 
rhagica). 

(a)  Simple  Purpura. — The  cause  is  unknown.     Among  predisposing 
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inflaences,  however,  is  age^  the  condition  being  most  common  in  children 
aboat  the  time  of  puberty.  It  may  be  a  sequel  of  the  acute,  infectious 
difieases,  and  in  not  a  few  cases  develops  in  seemingly  healthy  subjects. 

Sfjffnptams, — This  is  the  mildest  variety  of  primary  purpura.  The 
hetncrrnageM  into  the  skin  take  the  form  of  petechise,  vibices,  or  ecchy- 
moses.  The  first  are  extravasations  of  blood  in  the  form  of  minute 
points,  that  appear,  as  a  rule,  in  the  hair-follicles,  and,  unlike  the  ery- 
themas, do  not  disappear  upon  pressure.  The  vibices  receive  their  name 
firom  the  £ftct  that  the  hemorrhages  occur  as  streaks,  while  the  ecchymoses 
are  larger,  but  similar  in  nature  and  behavior  to  the  petechiaa.  They 
may  exceed  in  size  that  of  a  split  pea,  and  their  hue  ranges  from  a  deep 
red  to  a  livid  bluish  tint.  As  they  fade  away  they  assume  at  first  a  yel- 
lowish-brown, then  a  yellow  color,  and  finally  disappear.  The  eruption 
appears  in  a  series  of  crops,  and  its  seat  of  election,  often  favored  by 
the  erect  posture,  is  the  legs.  Bloody  serum  may  be  effused  into  bullae 
or  large  blebs.  Shepherd  and  others  have  reported  cases  in  which  the 
purpuric  eruption  ended  in  gangrene,  though  in  Shepherd's  case  the  gan- 
grene was  believed  to  be  due  to  the  use  of  sodium  salicylate. 

(4)  Arthritic  Paxpnra. — (1)  Peliosis  Rheumatica  {Scnd'nlein*8  Disease). 
— The  eau$e  of  this  remarkable  disease  is  unknown.  Formerly  many 
writers  inclined  to  the  view  that  it  is  of  rheumatic  origin,  and  since  en- 
docarditis and  pericarditis  are  occasionally  observed  in  association  with 
peliosis  rheumatica,  considerable  coloring  is  given  to  this  belief.  On  the 
other  hand,  the  fact  that  the  cardiac  complications  are  rare  in  arthritic 
purpura  shows  that  not  all  cases  of  the  latter  disease  are  genuinely  rheu- 
matic. It  occurs  chiefly  in  males  from  the  twentieth  to  the  thirtieth 
J  ear  of  age.  Among  the  prodromatu  are  angina,  slight  articular  pains, 
eadache,  loss  of  appetite,  and  fever  ranging  from  100°  to  102°  F. 
(87.7°-88.8°  C).  The  affection  is  especially  characterized,  however,  by 
polyarthritis^  the  joints  being  swollen,  painful,  and  very  tender;  also  by 
purpura,  associated  or  not  with  urticarial  wheals  or  erythema  exudativum ; 
and  by  subcutaneous  edema.  The  purpuric  eruption  is  the  only  symp- 
tom that  has  pathognomonic  significance,  and  in  this  affection  it  shows  a 
strong  preference,  as  regards  distribution,  for  the  affected  joints  and  the 
legs.  The  eruption,  as  already  intimated,  does  not  display  constant  cha- 
racteristics. It  may  not  differ  from  that  of  simple  purpura,  and  the  rash 
consists  of  petechiae,  ecchymoses,  streaks,  and  rarely  of  bullae  {pemphi- 
goid purpura) ;  or  it  may  be  made  up  of  wheals  of  urticaria,  attended 
with  intense  itching;  and,  finally,  it  may  be  identical  with  erythema 
nodosum.     These  forms  of  eruptions  may  be  variously  combined. 

Hemorrhages  from  the  mucous  surfaces  rarely  occur,  though  epistaxis 
is  the  most  common.  The  extent  of  the  edema  varies  greatly,  in  rare  cases 
being  quite  extensive  and  overshadowing  all  other  symptoms  (febrile  pur- 
puric edema).  Albuminuria  may  be  noted,  and  accompanying  the  pur- 
puric eruption  there  will  be  a  mild  febrile  movement.  Convalescence  is 
usually  protracted  (even  into  years),  and  is  often  interrupted  by  recur- 
rence of  the  characteristic  features. 

The  diagnosis  is  made  from  the  presence  of  three  characteristic  symp- 
toms— polyarthritis,  a  purpuric  rash,  and  edema.     The  combination  of 
purpura  and  urticaria  is  one  of  the  chief  distinguishing  features.     It  is 
not  always  possible  to  eliminate  rheumatism^  but  the  non-rheumatic  cha- 
27 
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racter  of  some  of  the  cases  may  be  clearly  shown  by  the  therapeutic^ 

as  happened  in  one  of  my  own  patients. 

Prognosis. — This  type  of  the  disease  is  generally  benigD^  death  being 
very  rare.  Complications,  however,  may  prove  serious*  especially  the 
cardiac.  The  throat-condition  may  outlast  the  attack,  and  terminate  in 
gangrene  of  the  uvula  or  tonsils. 

(2)  Henoch's  Purpura — Henoch  and  Couty  have  described  a  form 
rheumatic  purpura  occurring  chiefly  in  children,  and  characterized  _ 
painful  and  sometimes  swollen  joints ;  by  a  purpuric  eruption,  plus  ery- 
thema multiforme ;  by  vomiting,  diarrhea,  and  intestinal  pain  ;  by  local- 
ized edema  of  the  skin  ;  and  by  hemorrhages  from  the  mucous  membmnes 
and  sometimes  into  the  kidneys. 

The  diagnosis  is  diflicult  in  proportion  to  the  scanty  development  of 
the  purpuric  symptoms,  some  of  which  are  often  wanting. 

The  p7*ofinogis  is  favorable,  though  complications  of  more  or  leas  seri- 
ous import  may  arise.  One  of  Osler^s  cases  proved  fatal  with  the  symp- 
toms of  acute  hemorrhagic  Bright's  disease. 

(3)  Factitious  Purpura. — Bruce  and  Galloway  '  report  a  case  in  which 
any  irritation  of  the  skin,  such  as  might  be  caused  by  drawing  the  blunt 
end  of  a  pencil  over  it.  produced  a  white  line,  which  presently  became 

Eiuk  and  then  intensely  purpuric.     In  this  way  letters,  figures*  and  the 
ke  could  be  shown  as  liemorrhai^ic  outlines. 

(c)  Purpura  Hemorrhagica  (Morbus  Werlhofiiy — This  is  the  severest 
form  of  purpura,  and  its  upparcnt  etiologic  connection  with  certain  infec- 
tious diseases,  particularly  rheumatism,  malaria,  etc.,  is  interesting,  but 
not  well  understood.  The  disease  is  perhaps  most  common  in  ynung 
females,  particularly  if  they  have  fallen  into  general  ill-health  ;  but  all 
persons  are  liable,  and  post-mortem  unatomo*]>atholof^ic  pictures  of  the 
disease  leave  little  room  for  doubt  that  it  is  an  infectious  complaint. 

Symptoms. — Prodromal  sifmptoms^  (malaise,  headache,  depressiont 
anorexia)  may  appear,  and  last  one  or  two  days.  The  invasion  is  moder- 
ately abrupt,  with  fever,  and  soon  cutaneous  ecchymoses  appear  upon 
the  skin,  quickly  increasing  in  size  and  numbers.  Slight  hemorrhatjrs 
from  the  mucous  membranes  into  the  internal  organs  occur.  Epistaxis 
generally  comes  first ;  it  tends  to  persist  and  to  recur,  and  the  same  pecu- 
liarities pertain  to  bleedings  from  other  points.  Prostration  now  becomes 
rather  marked,  the  patient  complaining  of  f>ains  in  the  limbs,  loins,  abdo- 
men, and  chest,  and  the  latter  often  presage  a  fre^h  hemorrhage.  There 
is  moderate  fvvt^r,  as  a  rule,  the  temperature  thiring  the  height  of  the 
attack  ranging  from  WV  to  103^'  F.  (38.3'^-39.4°  C),  or  it  niav  reach 
104^  to  105^  F.  (40.5°  C),  though  rarely.  Hhepuhe  is  accelerated  (120 
to  130  per  minute),  but  full  and  regular,  though  in  the  worst  cases  it 
becomes  small  and  very  rapid.  The  mind  is  usually  clear.  Hematuria 
followed  by  nephritis  may  occur. 

There  is  anemia  varying  in  intensity  with  the  extent  of  the  heme 
rhage  and  the  severity  of  the  type,  and  showing  the  characteristics 
symptomatic  anemia.     The  face  may  be  exceedingly  pale  and  anxious. 
l^he  course  is  run  in  from  seven  to  ten  days  in  mild  cases,  while  the  sever 
attacks  pursue  a  longer  course.    It  is  to  be  recollected,  however,  that 
malignant  (orm  {purpura  fulminans)  haa  a  speedily  fatal  termination. 

'  BrUiMh  Jow.  of  thnmUitoffif.  .Isut .  J89S. 
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lie  diagnosis  of  purpura  hBemorrhagica  rarely  presents  any  difficiilty, 

py  may  simulate  it  in  some  particulars,  but  m  distiiignishecl  by  its 

'eciologic  factor — a  diet  deficieet  in  fresh  vegetables  and  fruits — by 

l«po&gy,  swollen  condition  of  the  gums,  the  loosened  teeth,  and  brawny 

ition  of  the  limbs.     Moreover,  in  purpura  hBemorrhagica  the  hair- 

Itele^  do  not  occupy  the  centers  of  the  ecchymotic  spots,  and  the  hemor- 

from  the  mucous  membranes  are  more  copious  than  in  scurvy. 

^gnant  types  of  the  eruptive  fevers  distinguish  tbemselvea  by  the  his- 

of  the  prevailing  epidemic,  by  the  characteristic  prodromes  and  in- 

ion,  and  by  the  high  temperature.     It  must  be  remembered,  however, 

variola  purpura  often  pursues  an  afebrile  course. 
[JVcjj^n^m. — GraTe,  except  in  mild  cases.    In  the  malignant  type  death 
come  before  hemorrhages  from  the  mucosa  appear.     Certain  com- 
fttions  mav  prove  fatal— cerebral  hemorrhage,  inundation  of  the  lungs 
blood,  Bright's  disease,  and  ehock  from  rapid,  profuse  bleedings, 
";  may  also  be  the  result  of  exhaustion  due  to  protracted  bleedings. 
Treatment. — (a)   The  management  of  seeondart/  purpta-a   is  em- 
in  other  portions  of  this  volume,  in  connection  with  the  treatment 
*  the  diseases  and  conditions  which  it  accompanies, 
(ft)  Simple  purpura  demands  arsenic,  first  in  moderate  doses,  and  then 
tased  until  slight  toxic  effects  are  noticeable,     Legroux   npeaks  in 
terms  of  the  iron  compounds,  and  especially  of  iron  perchlorid  in 
of  3s»-j  (2.0-4.0)  daily,  and  if  the  child  is  somewhat  anemic,  the 
ation  of  oxygen  will  promote  bematosis.     The  disease  also  requires 
»b  air  in  abundance  and  a  generous  diet, 
(c)  In  peliotig  r/tfitnttttica.  in  aildition  to  the  measures  recommended 

'{turn  simplex,  the  salicylates  should  he  tried, 
^i)  Purpura  Hcpmorrhagica. — In  all  kinds  of  purpura  the  patient 
[llould  be  confined  to  bed.  An  abundance  of  nourishment,  by  support- 
[i&gtbe  patient's  power,  is  of  the  greatest  service.  Internally,  ergot, 
tiirpentme,  tincture  of  the  chlorid  of  iron,  acetate  of  lead,  arnl  dilute 
ral|>lmrjc  acid  enjoy  the  widci^t  reputation.  Calcium  chlorid,  sutr^ested 
W  Wright,  should  be  tried  when  other  remedies  fail.  The  following 
combination,  recommended  by  Hardaway^  I  have  found  useful : 

^,  Ext.  ergoti«  fl,, 

Tr.  ferri  chlorid,,  ad  fsij  (64.0).— M. 

Sig.  Three  to  ten  drops  in  water,  t.  i.  d. 


HEMOPHILIA, 
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Definition. — An  hereditary  affection*  transmitted  by  females  who 
ire  lliemselve^i  not  affected  (Nasse's  law).     It  is  characterized  by  fre- 

3 U«ot  uncontrollable  hemorrhages  that  are  either  spontaneous  or  due  to 
igk  traumatism. 
I     Atliology. — ^The  constitutional  cli anises  or  peculiarities  on  which 
Itaediseaae  depend,s  are  to  be  found  in  the  blood-vessels  ratlier  than  in 
tie  Mood  itself  (Henry);  microscopic  changes  have  been  found  in  the 
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arterioles,  the  middle  muscular  tunic  being  either  absent  or  much  atro- 
phied. Vaso-motor  influences  also  play  an  important  part  in  causing  an 
attack,  as  is  shown  by  the  frequent  flushings  of  the  face  preceding  an 
attack,  and  also  by  the  fact  that  bleeding  may  follow  emotional  excite- 
ment (Henry).  Synovitis  with  hemorrhages  into  the  joints  may  some- 
times be  observed.     The  blood  presents  slight  change. 

Stiology* — Hemophilia  is  more  distinctly  hereditary  than  any  other 
known  disease,  but  Nassers  law  is  not  of  such  universal  application  as 
is  supposed.  R.  Kolster  found  that  of  50  hemophilic  families,  18  cases 
followed  this  law,  16  others  with  some  exceptions  to  its  provisions,  and 
12  without  any  regard  to  it.  The  law  embraces  the  following  points: 
The  daughter  (not  herself  affected)  of  a  bleeder  transmits  the  tendency 
to  her  sons,  who  become  bleeders ;  her  daughters  do  not  sufier,  but  in 
turn  transmit  the  disease  to  their  sons.  Females,  however,  may  be 
bleeders,  and,  according  to  Virchow,  one  woman  is  afiected  to  every 
seven  men.     The  disease  has  been  traced  for  centuries  in  a  few  families. 

It  is  observed  in  all  classes  of  society,  and  is  most  frequent  in  families 
whose  members  are  large,  vigorous,  and  have  delicate  complexions,  the 
complaint  usually  manifesting  itself  before  the  end  of  the  second  year  of 
life,  though  exceptionally  as  late  as  puberty.  An  acquired  hemorrhagic 
diathesis  is  seen  occasionally  in  connection  with  certain  acute  infections 
and  more  commonly  in  the  graver  anemias  (leukemia,  pernicious  anemia). 

Sjrmptoms. — The  occurrence  of  profiise  and  persistent  bleedings 
that  are  either  spontaneous  or  the  result  of  slight  injury  characterizes 
hemophilia.  The  character  of  the  injuries  that  lead  to  dangerous  bleed- 
ings is  often  exceedingly  trivial ;  thus  a  slight  scratch,  cut,  blow,  the  ex- 
traction of  a  tooth,  and  other  minor  surgical  operations  (e.  g.  circumcis- 
ion) may  be  followed  by  severe  hemorrhage. 

If  we  include  spontaneous  hemorrhages,  bleedings  take  place  most 
frequently  from  the  nose.  Legg  has  made  three  clinical  groups,  based 
on  the  intensity  of  the  symptoms,  as  follows  :  (1)  Seen  most  frequently 
in  men,  and  characterized  by  external  and  internal  bleedings  of  all  kinds 
and  by  joint-afl*ections ;  (2)  most  frequent  in  women,  and  distinguished 
by  spontaneous  hemorrhages  from  mucous  membranes  only  ;  and  (3)  cha- 
racterized simply  by  ecchyraoses. 

The  capillaries  ooze  blood — a  process  that  may  vary  in  duration 
from  a  few  hours  to  as  many  weeks.  A  fatal  result  may  thus  occur  in 
a  few  hours,  while,  on  the  other  hand,  recovery  may  follow  a  slow  ooz- 
ing of  blood  that  has  continued  for  many  days.  In  the  latter  instances 
profound  anemia  follows,  the  blood,  however,  being  rapidly  replaced. 
Extensive  blood-extravasations  (hematomata)  usually  follow  contusions. 
Petechiae,  when  they  occur,  are  apt  to  be  spontaneous.  The  blood 
coagulates,  except  in  long-standing  hemorrhages,  when  it  becomes  thin 
and  watery  (late).  Fussell  made  blood  examinations  in  two  cases,  and 
foun<l  the  leukocytes  slightly  increased  (14,000  and  15,000  per  c.mm.), 
while  the  red  cells  were  moderately  diminished. 

Arthritic  si/ffiptomn  are  common,  the  larger  joints,  and  especially  the 
knees,  being  most  frequently  affected  and  showing  swelling  that  is  due 
chiefly  to  hemorrhages  into  the  joints.  In  other  instances  febrile  syno- 
vitis may  be  present,  resembling  rheumatism.  The  joint-symptoms  may 
either  announce  an  approaching  hemorrhage  or  pain  alone  may  be  ex- 
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The   attacks   are  liable   to   recur,  especiaUy  in   cold,  inm\\ 
ber,  and  may  result  in  stiffenecl,  deformed  joints  (Mtisser). 

Ignosis. — When  persistent  capilliiry  oozing  occurs  in  u  person 

%  cK*;ir,  hereditary  disposition  the  diiignosis  is  clear.     Without  itn 

tendency  we  cannot  be  certain  of"  the  diagnosis  unless  pro- 

Iieniorrhages  from  insufficient  causes  are  repeatedly  manifested. 

ace  of  joint-involvement  is  very  helpful, 

fttial  Diagnosis. — Pelums  rheumatu'a  is  an   uffection   which,  as 

aarks.  touches  hemophilia  very  closely,  particularly  in   the  re- 

Dll  of  the  joint-swelling.  It  is  true  that  the  former  may  also  show 
"  in  several  members  of  a  family,  btit  the  presence  in  this  affection 
■ore  or  less  edema,  and  often  of  wheals  of  urticaria,  accompanied 
intense  itching,  aids  c^reatly  in  its  elimination. 

[Prognosis. — In  undeveloped  forms  the  outlook   is  not  particularly 

Ive,  since  in  these  the  tendency  may  either  lessen  or  hecnme  alto- 

ker  arrested  after  childhood.     In  the  majority  of  well-marked  cases 

\  children  do  not  survive  this  period.     (Jn  the  other  hand,  those  who 

'  to  become  fnll*grown  show  a  diminished,  and  in   a  small  class  of 

an  absolute,  disappearance  of  the  tendency.     The  first   hemor- 

ige  rarely  proves  fatal.     Boys  snifer  from   a  more  serious  form  than 

^k.     Moreover,   menstruation,   though   s^oraetimcs   very  copious,   does 

feany  £reat  extent  endanger  the  life  of  a  hemophilic  woman.     Df 

of  pregnancy  and  labor,  the  death  of  the  mother  occurred  in 

It  3,  and  abortion  in  16  eases  (Kolster), 

Tteatment, — The  physician  can  do  most  in   the  direction  of  pro- 

kvlixis.     All  surgical  operations    that  are  not  absolutely   necessary 

Lst  be  avoided  ;  neither  should  the  teeth  be  erupted  nor  the  operation 

cirnimcisjon  be  permitted.      Leeches  are  not  p^^rmissibk".      Females 

^bo  belong  to  bleeder  families,  as  well  as  males  who  have  had  heintj- 

kilia,  should  nrtt  marry. 

Dttring  the  attack  absolute  rest — mental  and  bodily— must  be  en- 
pined,  and  light  compression*  and  if  this  fail  strong  pressure  or  styp- 
should  be  tried.     In  epistaxis  ice,  tannin,  and  turpentine  should 
Itried  before  using  nasal  plugs:  and  if  the  latter  piove  indispensable, 
Plkc  lightest  only  should  be  em|iloyed.     J.   Oreig   ^^mith   regards  lint 
Kitomted  with  spirit  of  turpentine  as  the  best  local  appdication  in  cpis- 
L  Uxia,    The  application  of  normal  human  blood  to  the  bleeding  surface 
lis  warmly   recommended.      Gelatin   has  recently  been   used   topically 
r  ^ftfc  a  Fucces^sfnl  result,^     Internal  medicines  are  of  secondary  iraport- 
I    *iice,  though  they  may  be  tried,  and  opium  is  unquestionably  of  signal 
fctaJue,  since  it  tends  to  quiet  the  patient,  thus  favoring  repose.     The 
pfanedies  that    have  been    given  are  various,       Delafield,   Fiirth,  and 
"^tbera  have  iised  successfully  the  fluid  extract  of  bydrastis  canadensis, 
tie  dose  being  from  20  to  40  drops  daily ;  among  other  hemostatics, 
pllicacid,  turpentine,  and  iron  perchlorid  produce  the  best  results.     The 
fl(He  of  the  latter  should  be  Sss  (2.0)  every  two  hours,  with  a  purge  of  sul- 
pbteof  soda  (Legg).    The  use  of  calcium  salts  has  produced  good  results 
ID  some  cases  and  merits  a  trial.     Thyroid  extract  and  inhalations  of 
jWygeu  have  also  been  advocated.     During  convalescence  arsenic,  iron, 
be  bitter  tonics,  and  a  liberal  dietary,  will  aid  full  recovery. 

«  J.  B.  Nichols  M.  F>.,  Mfdiml  Stw^,  Dec.  2,  1899. 
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HEMOBBHAOIO  DISEASES  OF  THE  NEW-BORN. 

(a)  Epidemic  Hemoglobinnria  (WinckeVs  Disease). — This  affection, 
which  is  septic  in  nature,  is  occasionally  met  with  in  lyinjz-in  hospitals, 
and  occurs  in  children  from  one  to  ten  days  after  birth.  The  infants  re- 
fuse the  breast  and  show  hematogenous  (?)  icterus;  gastro-enteric  catarrh 
is  an  attendant  of  the  disease.  The  stools  are  meconic ;  the  urine  is 
scanty,  dark-colored  (from  the  presence  of  methemoglobin),  often  albu- 
minous, and  may  contain  casts.  Hemorrhages  occur  into  organs  other 
than  the  kidney  and  into  the  mucous  membranes,  there  also  being  mild 
fever,  rapid  emaciation,  and  often  mild  convulsions.  It  is  a  very  fatal 
disease.  Bacteriologic  experiments  have  shown  that  the  disease  may 
be  produced  by  the  growth  of  the  colon  bacillus  in  the  buccal  epithelium 
of  infants.  Kilham  and  Mercelis  *  report  an  epidemic  of  10  cases  oc- 
curring in  the  New  York  Infirmary;  complete  bacteriologic  studies 
were  made  in  all,  and  the  organism  discovered  suggested  the  diplo- 
coccus  of  pneumonia  or  the  pneumococcus  group.  There  is,  however, 
great  confusion  in  regard  to  the  possible  specific  micro-organism  of 
this  disease. 

(b)  Acute  Fatty  Degeneration  of  the  New-bom  {BuhVs  Disease). — 
This  disease  may  be  similar  to  WinckeFs  in  nature.  It  was  first  de- 
scribed by  Hecker  and  Buhl  as  an  infectious  disease  of  the  new-born, 
characterized  by  cyanosis,  jaundice,  and  copious  visceral  hemorrhages. 
The  chief  patholoijic  change  is  an  acute  fatty  degeneration  of  the  inter- 
nal organs. 

{c)  Syphilis  Hemorrhagica  Neonatorum. — Either  at  birth  or  soon 
thereafter  bleedings  take  place  into  the  skin  (eechymoses)  and  from 
the  mucous  surfaces  and  the  navel.  Jaundice  may  be  associated.  The 
viscera  are  found  upon  post-mortem  examination  to  be  the  seat  of  syphi- 
litic lesions. 

{d)  Morbus  Maculosus  Neonatorum. — Hemorrhage  from  the  gastro- 
intestinal mucosa  of  the  new-born  (melaena  neonatorum)  occurs,  and 
may  be  due  to  intracranial  lesions  during  birth ;  it  may  also  take  place 
independently  of  the  latter.  Preuschen  has  collected  the  reports 
of  37  cases,  in  5  of  which  the  brain  was  examined,  and  all  of  these 
showed  cerebral  hemorrhages.  The  latter  may  occur  in  spontaneous 
births  and  give  rise  to  melsena  neonatorum.  Gartner  believes  the  dis- 
ease to  be  an  infectious  one,  and  claims  that  in  2  cases  he  was  able  to 
identify  a  bacillus  for  which  the  navel  is  believed  to  be  the  entrance- 
point.  The  blood  may  also  come  from  the  mouth,  nose,  navel,  etc. 
Townsend  found  morbus  maculosus  neonatorum  in  45  cases  in  6700 
deliveries,  and  in  most  of  these  instances  the  bleeding  was  general.  The 
hemorrhage  usually  sets  in  during  the  first  week,  rarely  later,  and  the  du- 
ration of  the  disease  is  between  one  and  seven  days,  the  mortality  being 
a  little  over  50  per  cent.  Vomiting  of  the  blood  which  the  child  has 
<lrawn  from  the  breast  must  not  be  confounded  with  true  melena.  The 
treatment  is  by  gallic  acid  and  ergotin,  the  latter  hypodermically ;  stim- 
ulants may  also  be  required,  and  warmth  to  the  extremities  if  the  per- 
ipheral circulation  he  sluggish. 

>  Archives  of  Pediatric^  March,  1899. 
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JSEASES  OF  THE   BLOOD  AND  THE 
DUCTLESS  GLANDS, 


ANEMIA. 

^finition. — A    pathologic  condition,    cbaracterized    either   by  a 
aution  in  the  quantity  of  blood  or  by  a  deficiency  in  one  or  more 
constituents.     Anemias  may  be  subdivided  into— L  Primary  or 
iitial  (simple,  eblorotic,  and  pernicious) ;  IL   Secondary  (symptom- 
Ill,  Leukocytosis ;  IV.  Leukocythemia  (splenic,  myelogenic,  and 
phatic). 
Elthology. — Anemia,  in  its  diflerent  forms,  is  characteristic  of  dis- 
tof  the  blood  or  of  the  blood-making  orgiins.     It  may  be  manifest, 
frxaminatioQ,  as  a  diminution  of  the  total  quantity  or  body  of  the 
(oh'gemta);  of  the  number  of  red  corpuscles  (oUgocf/tlH-mia);  of 
>  hemoglobin  {oliipt'hrantt'mia);  and  of  other  constituents,  as  albumin 
Jijfdremia).     The  diminution   of  hemoglubin  gi^^es  rise  to  the  most 
pious  sign  of  anemia  or  impoverished  biood — namely,  the  piillor  of  the 
ineoQS  surface — but  it  js  important  to  point  out  here  that  the  quan- 
r  of  hemoglobin  in  the  blood  is  not  necessarily  proportionate  to  the 
nber  of  red  corpuscles.     Thus  the  percentage  of  hemoglobin  eon- 
Uined  by  the  red  corpuscles  may  vary  in  disease,  so  that  a  reduction  in 
its  amount  does  not  necessarily  involve  a  corresponding  decrease  in  the 
^nmber  of  red  corpuscles.      Converjjcly,  a  diminution  in  the  number  of 
Hk  latter  may  not  be  accompanied  by  a  pro|Jortionate  diminution  in  the 
fffetmnt  of  hemoglobin,  the  corpuscular  richness  in  color ing-in at ter  being 
^\k  aonoaL     As  a  matter  of  fact  it  frequently  happens  that  oligo- 
chKtmeniia  is  associated  with  a   certain  degree  of  oligocythemia^  and 
^^^  vmd^  though  where  they  coexist  the  degrees  of  reduction  may 
Brither  he  relatively  nor  proportionately  equal. 

Anemia  can  be  positively  ascertained  only  by  an  adetiuate  examina- 

^Q  of  the  blood-     It   may  be   inferred   from   the  presence  of  pallor, 

wfignor,  dyspnea,  palpitation,  etc,  ;  but  it  should  be  borne  in  mind  that 

iiot  every  pale  person  has  anemia,  since  pallor  of  the  face  may  be  liercd- 

tttrj»  and,  at  the  same  time,   perfectly  consistent  with  good   health,  a 

formal  number  of  corpuscles,  and  a  normal  percentage  of  hemoglobin. 

^WTeraely,  a  person  with  marked  vascularity  of  the  face,  and  a  rosy 

^wifilexjon  even,  may  have  anemia, 

Tke  anemias  embrace  those  conditions,   also,   in   which   there  are 
cUnew  in  the  shape  of  the  red  corpuscles  {poikiloeytom9\  and  iu  their 
*,  niacro-^  or  megalocyiouuy 
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I.  THB  PRIMARY  OR  ESSENTIAL  ANEMIAa 

Primary  anemias  constitute  those  forms  in  which,  so  far  as  our  pres- 
ent knowledge  of  their  etiology  and  pathology  goes,  no  other  tissues  or 
organs  than  the  blood  and  the  blood-making  organs  are  either  at  fault 
or  are  directly  affected.  Future  investigations  of  the  life-history  of  the 
blood  may  reveal  the  exact  causation  of  what  are  now  regarded  as  pri- 
mary or  essential  anemias,  and  thus  permit  of  a  clearer  discrimination 
and  a  more  accurate  classification. 


8IMPLB  OB  BBNIQN  ANBMIA. 

This  form  is  not  infrequently  met  with  as  a  congenital,  constitutional 
affection,  without  any  assignable  cause,  and  is  entirely  free  from  per- 
nicious manifestations  or  tendencies.  There  is  no  discoverable  element 
of  relationship  between  simple  benign  anemia  and  chlorosis,  nor  is  the 
former  symptomatic  of  any  disease  in  which  anemia  is  common,  such  as 
tuberculosis,  carcinoma,  and  nephritis. 

Htiolosy. — Simple  constitutional  anemia  is  often  met  with  among 
the  poorer  classes,  and  from  this  fact  it  is  probable  that  living  or  work- 
ing in  a  vitiated  atmosphere,  as  well  as  deficient  sunlight  and  nutriment, 
is  primarily  active  in  reducing  the  general  health.  In  this  way  is  often 
caused  a  lifelong  pallor,  due  to  an  interference  with  the  normal  process 
of  blood-making  {hemogenesis).  There  are  also  certain  individuals  in 
whom  slight  pallor  and  systemic  feebleness  have  existed  from  infancy 
(thus  probably  congenital),  and  whose  modes  of  life  and  environment 
have  been  more  or  less  uniformly  hygienic  and  provident.  In  such  cases 
we  may  assume  that  there  is  some  innate  imperfection — anatomic  or 
physiologic,  or  both — in  the  blood-forming  organs. 

Finally,  in  the  later  manifestations  of  slight  general  anemia  a  devel- 
opmental strain  or  abnormality  may  start  a  disorder  of  hematopoiesis  in 
organs  congenitally  insufficient  for  new  and  greater  demands  for  blood 
made  by  the  system. 

Sjrmptoms. — There  is  some  pallor,  often  with  languor,  slight  pal- 
pitation, and  dyspnea,  occasional  headache,  and  a  tendency  to  fatigue. 
The  general  health  is  not  otherwise  disturbed,  and  an  active  life  may  be 
enjoyed  for  many  years.  Examination  of  the  blood  shows  a  slight  re- 
duction in  the  number  of  the  red  cells  and  of  the  hemoglobin  (rela- 
tive). This  degree  of  anemia  persists  without  aggravation  or  amelio- 
ration. It  may  be  found  to  affect  males  and  females,  and  is  observed 
principally  in  adult  life. 

The  diagnosis  of  simple,  benign,  or  constitutional  anemia  should 
be  made  with  considerable  caution  and  reserve,  and  it  should  be  arrived 
at  only  after  the  closest  scrutiny  of  all  the  symptoms  and  signs,  the 
most  careful  study  and  judicious  balancing  of  the  data  entering  into 
the  previous  history  of  the  patient.  If  there  be  a  latent  or  incipient 
tuberculosis,  carcinoma,  or  nephritis,  a  previous  attack  of  some  infec- 
tious fever,  rheumatism,  etc.,  this  fact  clearly  bears  upon  the  case,  and 
the  diagnosis  of  simple  anemia  is  precluded. 

The  prognosis  is  usually  favorable.  On  account  of  the  possible 
existence  of  one  of  the  above-mentioned  diseases,  or  from  the  fact  thai 
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^Te   variety  of  anemia  may  be  superadded,  however,  it  should  be 
led  in  the  mind  of  the  physician,  at  least. 

lie  trefltmeilt  of  simple,  benign  anemia  is  an  expectant  one  in 
instances.  Hematinics  (iron,  arsenic,  etc.)  are  seldom  re(i|iiired, 
Bj  have  little  if  any  influence  upon  the  blood  or  upon  the  pallor  or 
iEymptoms.  A  rigid  system  of  hygiene,  together  with  attention 
&r  food  and  ilrink  and  to  the  manner  of  eating  and  drinking, 
ftbably  ensure  to  the  patient  all  the  benefit  that  may  be  obtained. 
Iiae  tonics  (digitalis,  strophantljus)  may  be  useful  in  controlling  the 
pitation.  It  is  worse  than  futile  to  attempt  to  eradicate  any  con- 
ital  defect  of  the  blood- vessel  system  or  hematopoietic  organs. 

CHLOROSIS. 

(Green  iSickntssJ) 

[Definitioii,— A  blood-disease,  occurring  chiefly  in  adolescent  fe- 

*  9,  dependent  upon  defective  hemogenesis,  and  clxaracterized  princi- 
by  a  deficiency  uf  hemoglobin   in  the  red   corpuscles.     It  runs  a 

"  Durse.  though  with  a  tendency  to  relapse. 

"lOlogy. — It  is  so  seldom  that  death  occurs  in  cases  of  chlorosis 
t  autopsies  of  this  disease  have  not  been  frequent  enough  to  determine 
taitely  the  nature  of  the  findings.  There  is  no  los»  of  fat  in  the 
dj",  but  signs  of  physical  degeneration  and  disorders  of  development 
llite  common,  hypoplasia  of  the  vascular  svstem  and  of  the  genital 
\  seeming  to  be  the  most  prominent.  Incurable  cases  of  chlorosis 
nearly  always  characterized  by  anomalies  of  the  blood-vessels  and 
nitnlia  (Rokitansky).  Virchow  has  also  shown  that  congenital  arrest 
development  of  the  aorta  and  larger  arteries,  as  indicated  by  their 
Bill  size,  their  soft  and  elastic  walls,  is  ijuite  constant  in  chlorotics* 
le  a  terns  (especially)  and  adnexa  manifest  the  hy]>oplasia,  and  yellow- 
\  spot?  and  streaks  of  fatty  degeneration  are  sometimes  seen  in  the 
itima  of  the  arteries.  The  cardiac  muscle  is  softened,  the  whole  heart 
I  dilated,  and  the  left  ventricle  is  usually  somewhat  hypertrophied. 
^Stiolagy, — Chlorosis  occurs  most  frequently  in  girls  at  or  near 
y,  and  also  may  appear  between  that  period  and  twenty  or 
^enty-five  years  of  age.  It  usually  happens  that  the  condition  dates 
fom  ft  scanty  menstruation,  beginning  late  in  the  *^Ueens,"  but  it  should 

*  mrollected  that  amenorrhea  is   not,  as  formerly  supposed,  a  cause, 
'  3ig  rather  an  effect  of  the  underlying  blood-disorder.     Blondes  are 

ler  affected  than  brunettes.  In  males  the  disease  is  rare,  though 
I  may  develop  at  puberty  or  during  adolescence. 
Jie  influence  of  hereiiitj/  in  the  causation  of  clilorosia  is  undoubted 
J  cases  described  by  Virchow,  in  which  congenital  hypoplasia  of  the 
vessels  and  genitalia  is  found  to  exist.  Other  cases  also  bear  the 
•J^oip  of  heredity,  in  that  their  mothers  have  been,  and  their  sisters 
"  .  chlorotic.  A  famili/  tulereulous  taifit  may  predispose  to  chlorosis 
F'liy);  it  is  probable,  however,  tliat  constitutional  predisposition  im- 
UPS  merely  delicacy  of  organization.  Such  tittlu/f/iniir  lu^Hdltkms  as 
air,  dimly  lighted  rooms,  a  lack  of  nutritious  food  and  out-door 
icrcise,  a  sedentary  occupation^  hasty  and  irregular  eating,  excessive 
coffee-drinkiag,  irregular  and  insutFicient  hours  of  rest  and 
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sleep ;  bodily  fatigue,  as  from  stair-climbing  and  standing  in  constrained 
positions  without  intervals  of  rest — all  these  predispose  to  the  disease. 
And  yet  girls  living  amid  the  most  luxurious  and  favorable  surround- 
ings have  had  chlorosis.  It  is  probable  that,  as  the  late  Sir  Andrew 
Clarke  believed,  copremia — the  absorption  of  the  toxic  ptomains  and 
leucomaiDS  from  the  colon  in  constipation — is  often  the  cause  of  chloro- 
sis, though  physiologic  chemists  fail  to  find  in  the  urine  the  evidences 
of  intestinal  putrefaction  (t.  e,,  an  increase  of  the  aromatic  sulphates). 
Sometimes  a  previously  existing  simple  constitutional  anemia  appears  to 
be  an  underlying  cause  for  an  exacerbation  of  genuine  chlorosis.  In  such 
instances,  however,  I  believe  additional  exciting  causes  to  be  operative. 

Sudden  emotional  excitement  and  prolonged  mental  over-exertion 
operate  as  causative  agencies.  Shock  from  bad  news,  such  as  loss  of 
relatives,  home-sickness,  disappointment  in  love,  rankling  grievances, 
and  perhaps  ungratified  sexual  desires,  may  contribute  to  the  '*  neuro- 
pathic" origin  of  chlorosis.  A  change  of  climate  seems  to  operate  as  a 
cause,  and  is  manifested  especially  in  the  case  of  girls  emigrating  from 
Ireland  to  enter  domestic  service  here  (Townsend).  A  late  chlorosis  has 
also  been  described,  but  its  existence  is  doubtful. 

Symptoms. — A  brief  outline  of  the  more  frequent  and  prominent 
general  manifestations  of  chlorosis — or  "  green  sickness  '* — may  be  nar- 
rated at  the  outset.  The  gradual  onset  is  usually  marked  by  languor, 
indisposition  to  either  physical  or  mental  exertion,  motor  weakness, 
irritability  or  inertia  of  mind,  depression  of  energy,  and  a  more  or  less 
constant  fatigue.  Palpitation  of  the  heart  and  dyspnea  on  slight  exer- 
tion are  much  complained  of  in  most  cases ;  headache  is  also  an  early 
symptom,  and  may  be  accompanied  by  vertigo  in  some  cases ;  and  dyS" 

?epsia  and  constipation  occur  in  65  per  cent,  of  cases  (Townsend). 
robably  in  one-half  of  all  cases  cessation  of,  or  scanty  and  irregular, 
menses  may  form  the  burden  of  complaint. 

Gastro-intestinal  Ssrmptoms. — The  appetite  is  either  poor  or  perverted, 
and  a  capricious  desire  for  such  innutritious  substances  as  chalk,  slate- 
pencils,  and  even  bits  of  earth  (pica)^  or  for  sour,  highly  spiced,  and 
unwholesome  articles  of  food  {tnalacia\  is  not  uncommon.  Morning 
vomiting  or  regurgitation  of  food  and  eructations  occur,  in  some  cases, 
pain  after  eating  may  be  noticed,  and  dilatation  of  the  stomach  and 
high  position  of  the  diaphragm  are  found  in  many  instances.  The  tongue 
is  pale,  flabby,  often  dry,  and  the  edges  show  indentations. 

Constipation  is  usually  present,  though  sometimes  diarrhea^  lasting 
for  a  day  or  two,  may  alternate,  as  after  the  ingestion  of  some  unwhole- 
some article  that  has  been  eaten  to  satisfy  the  perverted  appetite. 

General  Appearance. — The  subcutaneous  fat  is  not  only  well  re- 
tained, but  in  many  cases  is  even  increased,  and  the  rotundity  of  the 
body  and  members  preserved.  The  peculiar  greenish-yeUow  tint  of 
the  complexion  is,  however,  the  most  striking  manifestation  to  the  eye. 
It  differs  thus  from  the  muddy  pallor  of  cancerous  anemia,  from  the 
lemon-yellow  tint  of  pernicious  anemia,  from  the  saffron  hue  of  jaundice, 
and  from  the  blanched  pallor  after  severe  hemorrhages.  The  sclercs 
are  often  pearly-  or  bluish-white  ("cerulean  hue"),  and,  though  this  is 
considered  by  many  the  earliest  positive  indication  of  anemia,  when  the 
skin-tint  is  not  characteristic,  yet,  according  to  Townsend*s  analysis  of  87 
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tof  cMoroais,  it  is  not  the  most  constant.     The  naih  showed  pallor 

ceDt.  of  the  cases;  the  cheeks,  ton|rue,  and  lips  were  paled  in 

ftBd  76  per  cent,  respectively,  while  the  scler^e  were  pale  in  but 

*  eent.     On  exertion  the  cheeks  and  lips  may  become  unite  ruddy 

of  moderate  anemia  (chlorosis  rubra). 

'  fttoiy  sTiiiptoms  are  breathlessness,  palpitation,  and  the  tendency 
tigo  and  syncope  complained  of  in  the  majority  of  ca^es:  other 
nry  disturbances  may  occnn     The  skin  and  the  extremities  are 
atly  cold,  owing  to  sluggish  heart-action.     The  pulse  is  usually 
find  easily  compressible,  and,  owing  to  its  excitability,  it  may  be 
fcted  for  the  time  being  by  various  external  influences  (see  Fig. 
Visible  undulating  pulsations  of  the  carotid  vessels  are  fre<|uent» 


I  Hd.  SL-Pniise-  ftticl  tc-mpenittire-chan  <yt  a  ca«e  of  ehlorosift,  showing  the  efS^act  exerted  opoo  Ihe 
pulse  by  eating,  exertion,  and  excitemeut 


I  *fl<i  1  pulsation  at  the  base  of  the  heart  and  in  the  peripheral  veins  is 
I  *feo  observed  at  times.  Physical  examination  shows  the  heart  to  be 
^iligbtly  dilated.  Systolic  murmurs,  soft  and  ''whiffing"  in  character, 
J  heard  at  the  base^  though  in  severe  cases  they  may  be  heard  at  the 
ripei  of  the  heart  also,  ASi/stoIic  hlowhuj  7nnrmuri<  of  hemic  origin  are 
Jflt  infrequently  heard  over  the  carotid  arteries.  More  common  and 
|tbftracttTistic,  however,  is  the  venous  hum  or  hniit  de  diahle — tlie  f*oft 
«ntinuous  murmur  heard  over  the  large  cervical  veins.  Thrombosis  of 
tie  larger  veins  or  of  a  cranial  sinus  may  occur»  and  is  always  ominous. 
Of  the  nervous  manifestations  that  are  often  presf^ent,  neuralgias  of 
head*  mental  depression »  hyperesthesia  of  the  skin,  particularly  of 
lien,  gastralgic  attacks,  and  hysteria,  are  most  frefjuently  met 

mitus  aurium  and  anemic  araatirosis  have  been  known  to  occur. 

Mdema  of  the  ankles  is  found  in  perhaps  one-third  of  the  cases.  The 
fini  is  generally  pale,  free  in  cjuantity,  and  its  specific  gravity  is  some- 
'ftt  lowered;  and  according  to  recent  studies  there  is  a  diminished 
retioa  of  urea,  despite  the  abnormal  destruction  of  albuminoids. 
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Blood-examination. — The  blood  flowing  from  a  punctured  finger-pulp 
or  ear-lobule  is  pale,  though  seldom  thin  or  hydremic,  and  the  paleness 
is  due  to  a  (jualitative  rather  than  a  quantitative  change.  There  is 
a  disproportionate  reduction  of  the  hemoglobin  as  compared  with  the 
number  of  the  red  cells.  The  hemoglobin  may  range  from  50  per  cent, 
to  as  low  as  16  or  17  per  cent,  in  severe  cases,  the  average  quantity  being 
about  38  or  40  per  cent.  On  the  other  hand,  the  number  of  red  corpus- 
cles is  not  greatly  reduced,  and  may  even  be  normal.  The  moderate 
oligocythemia  and  marked  oligochromemia  are  almost  distinctive  of 
chlorosis:  these  features,  however,  may  be  closely  simulated  by  the 
chloroanemia  of  syphilis  or  early  tuberculosis.  The  average  number 
of  red  corpusles  is  from  3,700,000  to  4,100,000  per  cubic  millimeter  of 
blood,  but  the  count  in  very  severe  cases  may  be  as  low  as  1,900,000. 
Approximately,  the  number  of  red  corpuscles  is  from  70  to  85  per  cent, 
of  the  normal,  while  the  leukocytes  are  only  slightly  increased  in  num- 
ber (8000  to  8500  per  c.mm.).  MicroBcopically^  the  red  cells  are  seen 
to  be  paler  than  normal,  and  somewhat  altered  in  size  and  shape.  Some 
are  distinctively  larger  than  is  usual  (macrocytes),  but  the  majority  are 
slightly  undersized  (microcytes).  Irregularity  in  shape  (pokilocytosis) 
is  seen  in  quite  a  number  of  tne  red  cells  in  the  severe  cases,  and  an 
occasional  normoblast  (small  nucleated  red  corpuscle)  may  be  noted. 

Diagnosis. — When  the  greenish  pallor  of  the  face  is  marked  this 
can  often  be  correctly  made  at  a  glance.  The  blood-examination  must 
be  made,  however,  to  completely  establish  the  diagnosis,  even  when  dis- 
tinctive symptoms  are  present,  such  as  the  shortness  of  breath,  palpita- 
tion, weakness  and  languor,  faintness,  amenorrhea,  capricious  appetite, 
together  with  a  well-nourished  appearance  of  the  body.  The  bluish- 
white  sclerae  and  pallid  nails  are  confirmatory  when  observed,  and  the 
physical  signs  should  also  be  sought  for. 

According  to  F.  P.  Henry,  the  following  blood-variations  may  be 
considered  in  the  diagnosis  of  chlorosis :  (1)  the  red  corpuscles  may  be 
normal  in  number  and  in  size,  the  only  change  being  a  deficiency  of  the 
hemoglobin ;  (2)  the  corpuscles  may  be  normal  in  number,  but  dimin- 
ished in  size,  while  the  percentage  of  hemoglobin  is  normal ;  (3)  the 
corpuscles  may  be  diminished  in  number,  with  either  a  diminished, 
normal,  or  perhaps  an  increased  percentage  of  hemoglobin. 

Differential  Diagnosis. — The  primary  character  of  the  anemia  may  be 
determined  in  doubtful  cases,  or  in  those  in  which  incipient  tuberculosis 
("  chloro-anemia"),  or  syphilis^  or  Bright' s  disease  may  be  suspected,  by 
exclusion.  Here  the  physical  examination  of  the  chest,  the  history, 
and  urinalysis  should  supplement  the  blood-examination.  In  the  chloro- 
anemia of  chronic  phthisis  fever  and  progressive  emaciation  are  also 
observed.  Organic  disease  of  the  h'art  may  be  simulated  by  the  breath- 
lessness,  palpitation,  vertigo,  and  edema. 

Prognosis. — This  is  always  favorable,  except  in  those  cases  in 
which  congenital  or  developmental  anomalies  of  the  vascular  system  are 
associated.  The  discontinuance  of  proper  treatment  before  a  substan- 
tial cure  is  effected  is  often  followed  by  a  relapse,  and  even  after  appar- 
ent cure  one  or  more  recurrences  may  be  witnessed  before  the  age  of 
thirty.  The  average  duration  of  a  case  of  chlorosis  is  from  two  to 
three  months.     In  cases  of  very  severe  type,  in  which  the  dividing-line 
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between  this  disease  and  pernicious  anemia  may  not  be  marked  clearly, 
the  prognosis  should  be  made  with  due  reserve. 

Treatment. — While  the  treatment  of  chlorosis  by  the  administra- 
tion of  iron  is  wellnigh  specific,  the  hygienic  measures  are  also  import- 
ant, and  particularly  in  order  that  relapses  may  be  avoided. 

Hygienic. — Pure  air,  wholesome  food,  and  plenty  of  rest  and  sleep, 
with  regular  habits,  are  prime  requisites.  Sometimes  a  change  of  occu- 
pation, even  temporary,  where  confinement  may  be  replaced  by  an  out- 
door life  and  sunshine,  as  in  the  case  of  store-girls  and  mill-operatives, 
is  of  great  value  in  bringing  about  a  rapid  improvement.  Patients  in 
better  circumstances  may  be  sent  to  rural  districts,  the  mountains,  or 
sea-shore.  In  cases  marked  by  much  palpitation,  dizziness,  and  dyspnea, 
rest  in  bed  for  a  week  or  so  is  often  imperative  at  the  outset.  As  im- 
provement goes  on,  however,  light  and  then  moderate  exercise  may  be 
permitted  out  of  doors,  and  the  increasing  appetite  should  be  gratified 
by  a  generous,  easily  assimilable  diet  (milk,  meat,  eggs,  fish,  purees  of 


Tm.  82.— Chart  of  a  case  of  chloroBls,  showing  the  improvement  following;  the  administration 
of  Iron.  ConTaleacence  almost  complete ;  relapse.  Black,  re4  corpuscles ;  red,  hemoglobin ; 
bine,  white  corpuscles. 

green  vegetables,  stewed  fruit).  Fats  and  carbohydrates  should  generally 
be  avoided.  Coffee,  tea,  and  alcoholics  do  harm.  Hot  baths  continued 
for  fifteen  or  twenty  minutes,  thrice  weekly,  have  been  recommended. 

Medicinal. — The  one  remedy,  par  excellence,  on  both  rational  and 
empirical  grounds,  is  a  good  preparation  of  iron.  This  should  be 
given   methodically   and   persistently  until   the   percentage   of  heme- 
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globin  is  90,  and  then  maintained  there  by  continuing  the  adminis- 
tration of  the  iron  for  several  weeks  to  prevent  a  recurrence  (Fig.  82). 
Exactly  how  the  iron  acts  in  curing  chlorosis  has  not  been  definitely 
proved,  but  its  almost  specific  action  is  indubitable.  Not  all  prepara- 
tions of  iron  are  equally  well  borne  by  the  stomach,  however,  and  sev- 
eral changes  may  be  necessary  during  the  course  of  a  given  case.  Prob- 
ably the  best  form  for  general  use  is  the  dried  sulphate,  usually  given 
together  with  potassium  carbonate  in  the  well-known  Blaud's  pills — 2 
grains  (0.129)  of  each  to  the  pill.  Starting  with  one  pill  thrice  daily 
for  a  week  or  ten  days,  the  daily  dosage  is  increased  until  nine  pills  daily 
are  administered  in  the  third  week,  and  continued  for  several  weeks  or 
as  long  as  the  case  may  require.  It  is  very  important,  meanwhile,  that 
the  bowels  should  be  kept  soluble  by  the  use  of  cascara  sagrada,  salines, 
and  the  like.  A  preliminary  course  of  intestinal  antiseptics  for  a  week 
or  so  is  strongly  advised  by  some  authorities,  and  is  worthy  of  recom- 
mendation. Beta-naphtol,  thymol,  guaiacol,  and  salol  are  used  for  this 
purpose.  The  hematinic  effect  of  the  iron  seems  to  be  produced  earlier 
and  better  when  this  plan  is  followed ;  and  this  fact  seems  to  give  cor- 
roborative evidence  to  Bunge*s  theory  of  the  absorption  of  the  iron  in 
chlorosis — in  a  certain  class  of  cases  at  least.  Other  iron  preparations 
of  value  in  this  disease  are  the  citrate,  protoxalate,  lactate,  carbonate, 
the  succinate,  and  the  reduced  iron.  The  albuminates  of  iron,  so  much 
vaunted  for  a  time,  are  practically  worthless.  In  severe  cases  Quincke 
uses  at  first  a  5  per  cent,  solution  of  the  ferric  citrate,  hypodermically 
(TTlvijss-sijss — 0.5-10.0,  daily).  The  preparation  known  as  ferratin  is 
also  highly  recommended  by  some,  and  the  therapeutic  eflicacy  of  gly- 
cerin extract  of  bone-marrow  in  chlorosis  is  as  yet  doubtful.  Bitter 
tonics  and  dilute  hydrochloric  acid  are  indicated  in  a  certain  number 
of  cases  in  which  indigestion  is  troublesome.  The  acid  tincture  of  iron 
chlorid  is  sometimes  used  in  such  cases.  Mild  cases  often  yield  to  the 
simple  use  of  remedies  for  the  cure  of  gastro-intestinal  derangement. 
Adjuvants  in  the  treatment  of  chlorosis  that  may  be  of  use  are  arsenic, 
manganese,  mercuric  chlorid,  and  arsenite  of  copper  in  minute  doses. 

PROGRESSIVE  PERNICIOUS  ANEMIA. 
(ldi(ppathic  Anemia  ;  Biermier's  Anemia.) 

Definitioti. — A  grave  blood-disease  characterized  by  a  great  de* 
struction  of  red  corpuscles,  and  a  persistent  tendency  from  a  bad  to 
a  worse  condition.  It  usually  ends  in  death,  and  seldom  exhibits  causal 
lesions  other  than  those  of  the  blood  or  blood-making  organs. 

The  term  "  idiopathic  anemia  "  applied  to  this  disease  by  Addison, 
whose  first  clear  description  of  its  clinical  history  has  become  classical, 
is  applicable  to  a  proportionately  smaller  number  of  cases  to-day  than 
during  his  time.  This  is  owing  to  the  later  discovery  (post-mortem)  of 
adcifuate  causes  for  the  pernicious  anemia  that  during  life  could  not 
be  found.  Thus,  while  Biermier's  anemia  is  usually  considered  a  special 
disease-entity,  for  descriptive  purposes  it  will  be  convenient  to  classify 
b«th  groups  under  the  title  of  prof/resf^ive  pernicious  anemia  in  order  to 
describe  the  invariable  tendency  of  both.  Under  Diagnosis  (vide  infrdjy 
however,  will  be  found  differential  clinical  features. 
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Batliology. — The  subcutaneous  fat  is  rarely  diminished,  so  that 
emaciation  is  exceptional.  The  skin  is  pale  and  of  a  lemon-yellow 
tint,  and  most  of  the  tissues  and  organs  are  anemic,  except  the 
muscles,  which  are  often  decidedly  red  in  color.  The  fat  is  usu- 
ally pale  and  yellowish,  and  fatty  degeneration  is  one  of  the  most 
striking  changes  in  this  affection.  The  heart  is  usually  large  and  flabby, 
and  on  section  of  the  ventricular  walls  there  is  a  marked  pallor,  as  well 
as  a  friability,  and  a  fatty  change  shown  by  the  yellow  tint.  Micro- 
scopically, the  fibers  or  columns  of  heart-muscle  are  seen  to  be  distinctly 
fatty.  The  hear^cayities  contain  little  light-colored  blood.  Other 
organs  showing  the  fatty  degeneration  (of  the  epithelium)  are  the  liver, 
kidneys,  gastric  and  intestinal  walls,  and  the  intima  of  many  of  the 
smaller  blood-vessels  (in  patches).  This  general  fatty  change  is  prob- 
ably due  to  the  deficient  oxygenation  of  the  tissues  and  to  the  anemic 
blood-supply. 

Owing  to  the  above  degenerative  change,  and  consequent  weakening 
in  the  vessel-walls,  small  extravasations  of  blood  are  found  in  di£ 
ferent  parts.  Most  frequently  these  punctiform  hemorrhages  are  seen 
in  the  retina  and  on  serous  membranes,  as  on  the  inner  surface  of  the 
dura  mater,  the  pericardium,  and  the  pleura.  Ecchymoses  are  also  ob- 
served occasionally  on  the  mucous  membranes  and  on  the  skin.  More 
or  less  general  edema  and  dropsical  accumulations  in  the  serous  cavities 
are  not  uncommon.  The  spleen  and  liver  are  seldom  and  only  very 
slightly  enlarged.  The  lymph-glands  are  often  somewhat  swollen  and 
intensely  red  in  color,  owing  to  the  unusual  number  of  red  corpuscles. 

A  marked  and  important  pathologic  feature  of  pernicious  anemia  is 
the  presence  of  abundant  deposits  of  iron-pigment,  especially  in  the 
liver,  but  also  in  the  spleen,  kidneys,  pancreas,  and  other  organs.  The 
fact  that  the  abnormal  quantity  of  iron  in  the  liver  is  peculiarly  distrib- 
uted about  the  periphery  and  middle  zone  of  the  lobules  is  particularly 
noteworthy,  and  quite  characteristic  of  pernicious  anemia.  The  origin 
of  this  iron  is  doubtless  the  enormous  destruction  of  red  corpuscles,  and 
that  the  pigment  in  the  hepatic  lobules  is  ferruginous  may  be  determined 
by  a  micro-chemic  test  with  ammonium  sulphid,  granules  of  black  sul- 
phid  of  iron  being  formed. 

Of  special  interest  are  the  lesions  found  in  the  bone-marrow  on 
account  of  its  hematopoietic  function.  This  is  virtually  hypertrophied, 
and  is  in  many  cases  deep-red  instead  of  yellow,  and  more  like  the 
hemoblastic  marrow  of  childhood  (H.  C.  Wood).  While  formerly  held  to 
be  causative,  this  change  is  now  regarded  as  being  secondary  to  the  severe 
anemia.  Cellular  hyperplasia  may  be  seen  microscopically  in  the 
great  number  of  large  and  small  granular  medullary  cells,  and  also  in 
the  nucleated  red  cells. 

An  atrophied  condition  of  the  gastric  and  duodenal  mucosa  is  noticed 
in  some  cases.  The  sympathetic  ganglion  cells  may  also  show  changes. 
More  constant,  however,  is  the  sclerosis  of  the  posterior  columns  and, 
to  some  extent,  of  the  lateral  columns  of  the  spinal  cord:  this  is 
especially  marked,  according  to  Burr,  in  the  cervical  swelling.  Patveu 
examined  9  cases ;  in  4  he  found  hyaline  degeneration  of  the  vessels  of 
the  white  substance,  and  in  5  small  hemorrhages.  These  changes  are 
probably  due  to  a  toxic  agent. 
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Stiology. — There  are  three  etiologic  categories  into  which  cases  of 
pernicious  anemia  may  be  grouped :  (1)  those  cases  in  which  no  discov- 
erable cause  for  the  hemolysis  (blood-destruction)  is  ascertained,  either 
during  life  or  after  death — i.  e.  the  idiopathic  variety  of  Addison ;  (2) 
those  in  which  an  adequate  cause  is  found  post-mortem  only  ;  (8)  those 
that  are  plainly  traceable,  ante  mortem^  to  some  primary  causal  con- 
dition acting  directly  or  indirectly. 

(1)  As  regards  the  obscure  {genuine)  cases  of  idiopathic  anemia,  the 
essential  cause  of  the  symptomatic  condition  is  evidently  an  actively 
increased  hemolysis.  The  blood-generation  (hemogenesis)  may  be  nor- 
mal in  power,  or  there  may  be  a  congenital  or  acquired  underlying 
deficiency  in  hemogenic  power.  Stengel  believes  that  the  hemolysis 
originates  in  the  gastro-intestinal  capillaries,  and  depends  upon  poisons 
generated  or  absorbed  from  that  tract — an  auto-intoxication.  William 
Hunter  *  concludes  that  the  disease  is  of  infectious  (streptococcal)  nature, 
dependent  primarily  upon  caries  of  the  teeth. 

(2)  Apparently  causeless  cases  of  a  pernicious  type  of  anemia  may  be 
found  post-mortem  to  have  been  caused  by  (a)  obscure  malignant  dis- 
ease ;  (b)  parasites,  especially  the  Anchylostoma  duodendiSj  and  rarely 
by  the  Bothriocephalus.  Not  infrequently,  by  a  careful  study  of  the 
anamnesis  of  a  patient,  aided  by  modern  methods  of  examination,  the 
cause  of  pernicious  anemia  may  be  detected  during  life.  Atrophy  of 
the  stomach  and  chronic  gastritis,  with  polypoid  growths  of  the  mucosa, 
were  formerly  included  in  this  category.  It  is  now  held  that  this 
atrophy  of  ventricular  and  intestinal  glands  is  an  effect  rather  than  the 
cause  of  the  anemia  (Grawitz). 

(3)  Certain  exhausting  causes,  operating  directly  or  indirectly,  may 
precede  this  affection,  as  severe  or  prolonged  hemorrhages,  or  diarrhea, 
fevers,  mental  shock,  profound  chlorosis,  pregnancy,  and  parturition. 

Predisposing  Causes — Unfavorable  hygienic  surroundings  and  insuf- 
ficient nourishment,  habitually  kept  up,  may  also  favor  the  development 
of  the  disease ;  but,  as  in  chlorosis,  the  most  favorable  environment  is 
not  by  any  means  preventive  of  its  development.  Males  are  more  fre- 
quently affected  than  females,  and  especially  does  it  occur  during  middle 
life.  Griffith  has  collected  several  cases  occurring  under  twelve  years 
of  age.  The  disease  is  widely  distributed,  and  it  has  been  observed 
to  behave  almost  endemically  at  times,  as  in  Switzerland  and  Leipsic. 
Changes  left  in  the  tissues  (bones  ?)  after  syphilis  may  be  the  pathologic 
basis,  and  osteosarcoma  may  act  similarly. 

Sjrmptoms. — Idiopathic  pernicious  anemia  develops  so  slowly  and 
insidiously  that  it  is  hardly  ever  possible  to  fix  upon  any  precise  date  as 
the  commencement  of  the  disease.  The  transition  from  health  to  pro- 
gressive pernicious  anemia,  particularly  in  persons  previously  feeble  and 
pale,  is  usually  too  gradual  to  be  demonstrable ;  though  a  rapid  and 
acute  onset  is  rare,  it  may  occur  in  pregnant  or  puerperal  women. 

Pallor  is  soon  noticed  and  gradually  increases,  or  when  there  has 
been  a  previous  pallor,  this  becomes  more  marked.  Shortness  of  breath 
and  palpitation  of  the  heart,  especially  on  exertion,  are  complained  of; 
the  patient  is  also  easily  fatigued,  and  becomes  quite  languid.     Occa- 
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Qjiiisea  may  come  on  early  in  those  cases  in  which  a  previous 
te«tinal  disturbance  has  been  noted,  and  headache,  vertigo,  tin- 
aarium^  and  anorexia  ensue  and  grow  progressively  worse.      Gen- 
weakness  increases,  and  occasional  attacks  of  faintness  and  vonjit- 
ene.     Meanwhile,  the  skin  takes  on  a  bloodless,  waxy  appear- 
soon  the  characteristic  lemon-i/elhw  tmt  appears.     The  mucous 
tbranes  (lips,  gums)  are  likewise  palo  and  colorless.     Pnmtration  in 
'iiially  becomes  almost  absolute  as  the  feebleness  and  flabbiness 
tissue  increase.     Malleolar  edema  is  sometimes  noticeable,  and 
mucous  and  cutaneous — are  seen   in    profound  cases  of 
Although  the  intellect  is  not  impaired,  except  that  mental  ex- 
m  becomes  irksome,  the  tone  and  manner  of  speech  are  feeble.     As 
debility  becomes  severe  the  mind  wanders,  and,  to  use  Addison's 
the  patient  ''  falls  into  a  prostrate  and  half- torpid  state,  and  at 
expires.'* 
ImaciatioD  is  rare,  the  fat  being  preserved  and  sometimes  increased 
[tiantity.     Pulsation  in  the  large  arteries  is  abnormally  visible,  and 
~   ie,  exaggerated  cardiac  impulse  is  felt.     The  puhe  early  in  the 
may  be  strong,  and  generally  it  is  rapid  (100-120),  soft,  and  com- 
ible,  and  as  full  and  quick,  often,  as  the  water*hammer  pulse  of 
regurgitation.     Auscultation  reveals  the  constant  and  character- 
mk  THurmurs,  best  heard  at  the  base  of  the  lieart,  and  the  bruit 
in  the  veins  of  the  neck.    There  may  also  be  visible  pulsations 
the  latter. 

Qagtro-mtentinal  &i/mptom»  may  be  the  most  prominent  signs  in  cases 
gastritis  polyp osa  and  gastritis  atrophica  are  causal.     Diarrhea, 
lia,  nausea,  and  vomiting  are  then  present  throughout  the  long 
otherwise,  constipation,  eructations,   and  simple   anorexia  are 
lost  common. 
Ad  ophthalmoscopic  examination   shows   the   cause   of  the   anemic 
ivrom,  in  the  profound  cases  of  anemia,  to  be  one  or  more  retinal 
lorrhages.     The  whites  of  the  eyes  become  pearly,  the  conjunctivse 
ik  The  liver  and  spleen  are  rarely  palpable.     The  bones,  and  especi- 
lly  the  sternum,  are  sometimes  sensitive  to  pressure. 
llnpiraOjry  Stfmptom$. — The  breathing  is  accelerated,  and  the  anemic 
♦lyspnea  may  become  very  pronounced  and  stertorous,  accompanied  by 

•i!*ii»t*  of  oppression  in  the  chest  and  a  "hunger  for  air.*'  Near  the 
Pftd  pleural  and  pericardial  serous  effusions  and  pulmonary  edema  tend 
toftppear. 

The  urine  is  of  low  specific  gravity,  and,  on  account  of  its  pigmeuta- 
toouwith  pathologic  urobilin,  dark  in  color.  The  urobilin  is  detected 
BkotliKy  chemic  and  spectroscopic  examination.  In  the  former  the  addi- 
tion ivf  %  few  drops  of  an  alcoholic  solution  of  s&ine  chlorid  to  the  urine 
pvea  a  green  fluorescence.  The  presence  of  indican  in  the  urine 
pomts  to  albuminous  decomposition  in  the  intestines.  Albumin  and 
ghcos€  are  absent,  but  uric  acid  and  urea  are  both  increased  in  amount| 
the  former  occasionally  and  the  latter  usually. 

fnvr  of  a  moderate  degree   is   commonly,   though  not  invariably, 
peaent^the  evening  temperature  sometimes  reaching  102°  F.  (38.8°  C). 
m?iotta  to  death  the  temperature  may  be  subnormal. 
Jwotti  jSymj[7^om«.— Paresthesia,  spastic  paralysis  of  the  limbs,  and 
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a  loss  of  control  of  the  sphincters  indicate  the  paralytic  tendency  of 
those  cases  in  which  sclerosis  of  the  cord  occurs.  Tabetic  symptoms 
are  sometimes  marked. 

Blood-examination. — The  blood  is  usually  pale,  though  sometimes  dark 
and  watery,  and  the  oligocythemia  is  distinctive  of  pernicious  anemia. 
The  number  of  red  corpuscles  may  be  reduced  to  less  than  200,000  per 
c.mm.,  and  is  seldom  more  than  1,000,000.  There  is  ordinarily  no 
increase  in  the  number  of  leukocytes ;  on  the  contrary,  they  may  be 
somewhat  diminished.  This  diminution  usually  affects  the  polynuclear 
cells  most.  The  percentage  of  hemoglobin  may  be  approximately  pro- 
portionate to  the  number  of  red  corpuscles,  but  more  often  it  is  relatively 
increased,  so  that  the  individual  corpuscles  are  rich  in  hemoglobin.  In 
other  words,  although  there  is  a  reduction  in  the  total  amount  of  hemo- 
globin, it  is  usually  not  so  great  as  the  reduction  in  the  number  of  ery- 
throcytes ;  therefore,  the  color  index  is  nearly  always  relatively  higher 
than  that  of  the  red  globules  (see  Fig.  33),  a  condition  in  marked  con- 
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Fig.  33.— Blood-chart  of  a  case  of  progressive  pemicious  anemia.    Black,  red  corpuscles ;  red, 

hemoglobin. 

trast  with  chlorosis.  Macrocytes  (which  cause  the  relatively  higher  per- 
centage of  hemoglobin),  microcytes,  poikilocytes,  and  polychromatophilia 
are  constantly  present,  and  the  former  abundant.  The  presence  of  nu- 
cleated red  corpuscles  is  also  a  striking  characteristic  of  pemicious 
anemia.  When  normal  in  size  they  are  known  as  normoblasts;  when 
very  large,  as  gigantoblasts.  In  the  former,  according  to  Ehrlich,  the 
eccentrically-placed  nuclei  stain  deeply ;  in  the  latter  the  large  nuclei 
stain  faintly.  The  former  are  typical  of  those  nucleated  red  globules 
found  in  the  hematopoietic  organ  of  adults ;  the  latter,  of  those  found 
in  the  blood-development  of  embryonic  life.  The  gigantoblasts  are 
numerous  in  this  disease.  There  are  other  and  various  forms  of  degen- 
eration of  the  red  cells,  but  these  are  of  minor  import.  There  may  be 
an  increase  in  the  small  lymphocytes  at  the  expense  of  the  polynuclear 
cells;  and,  according  to  Cabot,  ttiere  was  always  a  marked  leucopenia, 
in  a  series  of  110  cases.*  The  blood-plates  are  generally  fewer  than 
normal.  The  relative  proportion  of  the  proteids  in  the  blood-plasma  is 
altered  (Adami).  Cabot  ^  found  that  a  blood-examination  made  for  the 
*  Cabot,  Medical  .Wjc.*,  May  o,  1900.  *  Amer.  Jour.  Med.  Sciences,  Aug.,  1900. 
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first  tune  daring  the  period  of  remission  may  give  a  result  similar  to 
that  in  chlorosis. 

IMagnosis  and  Differential  Diagnosis.— The  clinical  charac- 
teristics of  the  affection,  particularly  their  steady  progression  with 
remissions,  are  quite  as  important  as  microscopic  study  of  the  blood. 
The  possibility  of  hidden  carcinoma,  gastric  atrophy,  the  anchylostoma 
or  outer  parasite,  and  incipient  tuberculosis  should  be  borne  in  mind 
also.  Intestinal  parasites  may  be  inferred  from  the  microscopical 
examination  of  the  feces  after  a  brisk  purge  if  the  eggs  of  the  parasites 
or  the  parasites  themselves  be  found.  Atrophic  gastritis  may  be  dis- 
criminated by  examining  the  viscus  and  gastric  juice  by  modern 
methods.  The  following  table  will  permit  the  elimination  of  obscure 
gastric  carcinoma  as  a  rule  : 

PioGRBSsiTS  PimMicioos  Anbmia.  Obscurk  Gastric  Carcinoma. 

The  blood  shows  characteristic  changes,  Blood  shows  characteristics  of  secondary 

and  the  red  corpuscle  count  falls  to  or  anemia,  and  the  count  does  not  fall  to 

below  1,000,000  per  c.mm.  1,000,000,  as  a  rule. 

Found  earlier  in  lire.  Occurs  after  middle  life. 

Gastric  symptoms  not  so  prominent.  Gastric  symptoms  more  suggestive, 


Lemon-tinted  skin  common.  Skin  of  a  pale,  muddy-color,   or  only 

slightly  jaundiced  (ssJTron-yellow). 

Adipose  tissue  fairly  well  preserved.  Progressive  emaciation. 

No  glandular  enlargements  palpable.  Supraclavicular  or  inguinal  glands  may 

be  palpable. 

No  physical  signs  over  stomach.  There  may  be  an  area  of  increased  re- 

sistance over  the  stomach. 

Examination  of  gastric  contents  afler  Examination  of  gastric  contents  shows 
test-meal  usually  negative.  deficiency  or  absence  of  free  hydro- 

chloric acid  and  presence  of  lactic  acid. 

Some  improvement  may  be  brought  about  Condition  becomes  steadily  worse  until 
—even  cure,  though  very  rarely.  death  ends  the  case. 

From  chlorosis  the  affection  may  be  differentiated  easily  by  the  blood- 
examination.  The  relative  increase  in  hemoglobin,  the  presence  of  gi- 
gantoblasts  and  many  macrocytes,  and  the  severe  oligocythemia  are 
patho^omonic  of  pernicious  anemia,  and  are  in  marked  contrast  to  the 
olieocnromemia,  and  slight,  if  any,  reduction  in  the  number  of  red 
globules  of  chlorosis.  Again,  the  progressive  pernicious  character  of 
the  former  and  the  tendency  to  hemorrhage  should  be  remembered,  as 
well  as  the  contrasting  factors  of  age  and  sex  in  the  two  affections. 

Progfnosis. — The  disease,  as  a  rule,  terminates  fatally,  though  not 
80  frequently  now  as  at  one  time,  for  obvious  reasons.  The  course  of 
pernicious  anemia  is  usually  slow  and  gradual,  and  may  be  interrupted 
by  improvement  or  apparent  recovery.  Recurrences,  however,  invari- 
ably occur.  Idiopathic  anemia  is  therefore  almost  hopeless,  although  a 
few  apparently  substantial  recoveries  have  been  reported.  The  dura- 
tion of  the  disease  is  seldom  more  than  a  year,  and  may  not  be  more 
than  two  or  three  months.  The  nucleated  red  corpuscles  usually  become 
much  more  numerous  shortly  before  death  (Billings).  Death  may  bo 
caused  either  by  syncope,  cerebral  hemorrhage,  or  !)y  slow  asthenia. 

Treatment. — ^Hygienic  measures  must  be  regarded  as  of  signal  im- 
portance, and  rest  in  bed,  together  with  light  nutritious  food  given  at 
short  regular  intervals,  is  indicated  first  of  all.  Salt-water  baths  and 
gentle  and  systemic  massage  when  the  patient  is  at  absolute  rest  and  is 
not  too  weak,  are  useful  adjuvants. 
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The  value  of  arsenic  in  this  disease  is,  I  think,  analogous  to 
that  of  iron  in  chlorosis.  The  best  action  of  the  drug  will  be  ob- 
tained by  the  administration  of  gradually  ascending  doses  of  Fowler's 
solution  or  of  arsenous  acid.  Beginning  with  four  or  five  drops  of  the 
former,  three  times  daily  during  the  first  week,  and  thereafter  adding 
one  drop  to  the  dose  every  day  or  two  up  to  the  point  of  tolerance,  as 
much  as  twenty  or  thirty  drops,  well  diluted,  may  be  taken  (see  Fig. 
34).     Evidences  of  gastro-intestinal  irritation  should  be  watched  for, 
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Fxo.  at— Chart  of  a  case  of  progressive  pernicious  anemia*  showing  the  improyement  fbUowinf 
the  administration  of  arsenic.    Black*  red  corpuscles ;  red,  hemoglobin. 

and  the  arsenic  either  discontinued  or  the  daily  dose  reduced  should 
they  appear.  Sometimes  it  is  advisable  to  use  the  remedy  hypodermic- 
ally.  Arsenous  acid  is  given  in  pill  form,  commencing  with  4k  or  -Xr 
gr.  (0.0021-0.0032). 

The  introduction  by  Fraser  of  Edinburgh  of  bone-marrow  in  the 
treatment  of  pernicious  anemia  has  been  followed  by  various  results : 
some  cases  have  been  reported  in  Great  Britain  and  in  the  United  States 
in  which  it  has  seemed  to  do  good,  while  in  others  it  was  found  to  be 
useless.  While  the  glycerin  extract  is  the  preparation  generally  used, 
it  is  not  so  reliable  as  the  raw  red  bone-marrow,  or  that  freshly  prepared 
each  day  by  mixing  with  it  an  equal  quantity  of  glycerin  ;  an  ounce  or 
two  may  be  administered  daily.  Hunter  suggests  the  use  of  anti-strep- 
tocccus  serum  coupled  with  the  antiseptic  care  of  the  mouth  and 
gastro-intestinal  antisepsis. 

Near  the  end  of  the  disease  the  danger  often  greatly  increases,  owing 
to  the  marked  reduction  in  the  (|uantity  of  the  blood  {oligemia).  This 
may  be  combated  by  the  injection  of  warm  water  or  a  weak  saline  solu- 
tion into  the  colon  (enteroclysis)  and  also  into  the  subcutaneous  tissue 
(hypodermoclysis).  Both  the  former  procedure  and  gastric  lavage  are 
of  value  in  ameliorating  the  gastro-intestinal  disturbance  from  fermen- 
tation. Intestinal  antineptirs  (thymol,  guaiacol  carbonate,  salol,  beta- 
napthol,  and  hydro-naphtol)  should  be  given  by  the  mouth  in  conjunc- 
tion with  the  injections  and  lavage. 

Anthelmintics  must  be  used  in  those  cases  of  pernicious  anemia  in 
which  intestinal  parasites  are  associated.  Dilute  hydrochloric  acid  and 
bitter  tonics  are  serviceable  in  cases  in  which  digestion  is  impaired. 
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iring  the  convalesccDce  in  favorable  cases  iron  seems  to  be  pecu- 

Jf  valuable,    sometimes  alone   and   fre(|iiently  in   conjunction   with 

lie.      Thus,  arsenious  acid  and   either  the  carljonate  of  iron  or  re* 

iron  may  be  combined  in  pill  form,  or  Fowler's  solution  and  the 

of  the  chlorid  of  iron,  or  Blaud's  pill,  may  be  used  with  satis- 

results.     Recurrences  will  yield  to  the  same  treatment,  if  they 

I  At  all,  except  that  the  doses  may  have  to  be  increased  according  to 

t  tolemnce  of  the  individual  case. 


II.  THE  SECONDARY  ANEMIAS. 

The  secondary  anemias  are  symptomatic  of  abnormal  processes  or  of 
iDg  disease^  whether  acute  or  chronic,  and  their  causes  are  numer- 
m&d  various-     I  have   already  stated  that  secondary  anemia  may 
when  the  true  primary  form  cannot  readily  be  determined  and 
the  course  of  the  anemia  is  progressive  and  pernicious.     Further- 
several  possible  cause*!  may  exist  in  a  given  ease  of  symptomatic 
[ia,  and  it  may  be  quite  difficult  to  discover  which  of  these  is  the 
ive  factor  in  the  condition. 
Id  certain  secondary  anemias,  also,  tlie  associated  impairment  of  the 
klood-making  organs  is  so  evident  that  tlie  anemia  may  assume  almost 
primary  importance.     This  was   exemplified  in  Striimpell  s  case  of 
arcinoma  and  anemia,  with  secondary  implication  of  the  bone-maTrow^ 
"he  variety  and  uncertainty  of  the  causes  of  secondary  anemias  thus 
[prrvent  a  satisfactory  classification. 

The  Blood — In  most  caaes  this  distinctly  differs  in  character  from  the 
of  the  primary  or  essential  anemias.  There  is  olifjon/t hernia^ 
ally  of  a  moderate  degree,  about  3j}OOjK)0  red  cnrpuseles  ]^er  cubic 
Oiillimctcr  being  noted,  though  in  cases  of  severe  hemorrhage  the  reduc- 
tioamay  be  as  great  for  a  time  as  in  pernicious  anemia.  There  is  also 
4  relative  decrease  in  the  amount  of  liemot/kflnn^  and  sometimes  the  per- 
wnUge  may  be  relatively  lower  even  than  is  compatible  with  the  de- 
crease in  the  number  of  the  red  cor]iiiscles.  Tlicre  is  a  relative,  and 
«»ften  an  absolute,  increase  in  the  number  of  leiikoct/t€»  (vidf  Fig.  85). 
Either  a  few  or  many  poikilocytes,  a  few  macrocytes,  microcytes^  and 
Bacleated  red  cells^  some  showing  fragmented  nuclei,  are  found.  Free 
ftttclei  may  occur.  Gigantoblasts  are  not  seen,  and  the  relative  increase 
ia  the  percentage  of  hemoglobin  is  also  absent. 

The  most  im[>ortant  etiologie  groups  of  secondary  anemias  are  as 

follows:  (1)  Hemorrliage. —  Hemorrhages  occur  under  a  great  variety  of 

tircums^tances,  and  if   copious  result   in   an   acute   secondary  anemia. 

Thus  there  may  be  the  rupture  of  an  aneurysm,  menorrhagta,  post- 

pirtam  hemorrhage,  hemoptysis,  gastrorrhagia,  enterorrhagia.  etc.,  all 

of  wliich  produce  the  same  general  effect  upon  the  system.     Repeated 

WRiU  hemorrhages  may  finally  i)rodu€e  the  same  result  as  a  single  large 

^te, and  spontaneous  hemorrhages  or  epistaxes,  such  as  occur  in  persons 

of  a  hemorrhagic  diathesis  (hemophilia)  or  in  purpura  and  scurvy,  may 

catt«e  profoand  secondary  anemia.     Females  are  most  tolerant  of  losses 

of  blood,  but  infants  of  both   sexes  bear  depletion  very  badly.     The 

^Jtalmassof  blood  may  be  much  diminished  (oligemia),  and  the  sudden 

m  of  a  great  volume  of  blood  may  prove  fata!  in  a  few  moments  ;  but 
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it  is  often  surprising  how  recovery  can  take  place,  and  often  doee^ 
the  rapid  loss  of  several  pounds  of  blood — e.  /^  in  hemoptysis,  hematCE 
esis,  or  menorrliagia.  i^onietimea  the  source  of  bleeding  is  obscure 
as  in  cases  of  intestinal  para^ites^  hepatic  cirrhosis,  or  duodenal  ulcerj 
ttr  it  may  be  intentionally  kept  suh  rosa  by  females  having  uterine  dia 
rder  or  bleeding  hemorrhoids.  The  <[uick  blanching  of  the  counte 
Ittance*  the  weakness*  the  coldness  of  the  ^kin,  faintuess,  dimness  of  visiou 
tinnitus  auriuni,  sighing  respiration,  and  feeble,  rapid  pulse  are  charais 
teristie  symptoms  of  acute  anemia.     Unconsciousness  and  ejnhpiifor 
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TM.  86.— Bloo4-chArt  of  a  cose  of  fiymptoitifLUc  anemlji.    BUck,  red  ourpuAcl«A;  f«<)«  bemoglobiJI 

biut?,  white  corpUKcli«. 

convulsions  precede  death  in  cases  in  which  the  total  volume  of  Mo 
lost  is  sufficiently  large.  When  recovery  takes  place  the  blood-regec 
eration  goes  on  rapidly,  so  that  within  from  one  to  three  weeks  restitfi 
tion  is  complete.  The  normal  volume  is  soon  restored — first  by  ih^ 
absorption  of  water,  hydremia  existing  for  several  days  before  the  salit 
and  albuminous  elements  are  renewed.  The  white  corpuscles  are  earlic 
restored  than  the  red,  so  that  there  is  a  temporary  relative  loukocytosii 
The  hemoglobin  is  restored  still  more  slowly  than  the  red  corpuscles. 

(2)  Inanition. — Anemia  from  inanition  may  be  caused  by  a  food- 
supply  that  is  insufficient  either  in  quantity  or  quality,  or  both ;  or* 
even  with  abundant  food  of  sufficient  nutritive  qualities  the  digestive 
power  may  be  so  impaired  as  to  cause  defective  assimilation.    Esophageal 
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oioa  and  chronic  gastritis,  especially  of  the  atrophic  %'ariety,  may 

aiide  anemia  from  inanitioo.     The  reduction  of  the  blood-plastna 

m  feature^  while  the  corpuscles  may  be  affected  hot  slightly, 

~      wiye  albmniiious  discharges,  as  in  chronic  Bright 's  dbease, 

auppuration,  long-continned  lactation,  chronic  dysentery,  etc., 

be  syst^ni  so  that  marked  anemia  may  be  produced. 

Toxic  Agents. — The  poisons  may  either  be  organic  or  inorganic, 

toxic  anemias  are  moat  common  from  the  absorption  of  lead, 

c,  mercury,  and  phosphorus.     The  poisoning  is  usually  chronic, 

Tects  principally  the  corpuscles.     Anemia  due  to  the  poisons  of 

for  chronic  infectious  diseases  is  also  frerjuently  met  with,  and  may 

be  observed  after  typhoid  fever,  diphtheria,  yellow  fever^  and  in- 

Qatory  (articular)  rheumatism  among  the  acute  diseases,  and  during 

onic   malaria,    tuberculosis,    and   syphilis   (*'  syphilitic    chlorosis  **). 

re  is  considerable  deatruction  of  the  red  corpuirtcles  in  some  of  these 

8,  either  directly  or  indirectly,  and  the  grcuter  the  pyrexia  the 

ater  the  action  ujjon   the  blood  or  blood-making  organs. 

Symptoms*- — The  common  imUeatiom  of  secondary  anemia  are  the 

llor  of  the  tace  and  mucosae,  muscular  and  mental  weakness,  loss  of 

ve-ftiaction,    neuralgias,  coolness  of  the  skin,  dyspnea  on  exertion, 

palpitation,  impaired  appetite  and  digestion,  and  a  weak  pulse. 

kf  phY:*ical  .signs  are  those  of  the  primary  or  essential  anemias. 

Diagnosis. — Here  may  be  advHntagCfmsly  contrasted  the  distin- 

I  pishing  features  naturally  grouping  tliemselves  under  symptomatic  and 

Ittaeatial  anemias,  respectively  : 


^PTDVJLTIC   OR    SeOON0ARV    AnEMIA. 

Aiymptomatic  blood-coadition  secondary 

to  disetfe  elsewhere. 
Ooooit  it  any  age. 

hmtm  or  afltocialed  hiatory  of  trau- 
nttie  or  tpontaneous  hemorrhai^e, 
chwnic  suppuration,  prolonged  lacta- 
UuQ,  chrimic  Bright" w  disease,  carci- 
ttnam,  chronic  lead-poisoning,  chronic 
vakri^  etc. 

BW-changw  not  bo  marked  and  more 
^latble;  0teadily  progreafiive  in  mar 
%Bwtditea8e. 

"wmte  reduction  in  both,  merely  th<* 
i^liave  proportiOTi  being  maintained. 

^>tt«ril  tymptoms  and  si^s  usually  buV 
^rtiiute  in  manifestation  to  those  of 
*fc«  primary  disease  or  lesion. 

^mj  of  anemia  depends  on  that  of  the 
pnniiy  dis^ae. 

^w  refpondi  to  treatment,  depending 
*  ifce  ctase;  in  a  few  instances,  a» 
m  biaorrliigef  it  is  short  in  duration. 


iDtOPATIIIC   Oft   ESSKKTIAL   AnEUIA, 

A    prinmry    disease  of   the   blood  and 

blcjtxi-making  organs* 
Occurs    principally   during    adolescence 

and  early  m  lit  die  life. 
Previous  history  negative  in  its  bearings 

upon  the  disease. 


Distinctive  blooii -characteristics,  and 
often  profound  changes^  both  as  to 
bloocl-celLs  and  licmoglobin. 

Marked  reduction  in  either  the  hemo* 
glol>in  percentage  or  in  the  number  of 
red  eorpuscles. 

General  symptoms  and  signs  also  mor6 
chanu'teri^tic  of  the  respective  form 
of  anemia  in  the  case. 

Gravity  depends  on  type  of  blood' 
changes  and  progresaiveness  of  dis- 
ease. 

One  variety  (ehlorotic)  quite  curable^  the 
other  (progressive  pernicious)  fatal. 


^epropioste  depends  upon  the  catise  of  the  anemia, 
""eatment,— Symptomatic  anemia  is  amenable  to  treatment  accord- 
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ing  to  the  cause.  The  traumatic  acute  variety  does  well  under  simple 
hygienic  measures  after  the  urgent  indications  have  been  met.  Plenty 
of  pure  air,  wholesome  food,  and  graduated  rest  and  exercise  may  suf- 
fice, and  drugs  not  be  needed.  Gases  in  which  it  is  difficult  or  wellnigh 
impossible  to  remove  the  cause  of  the  anemia  of  course  do  not  improve 
under  any  treatment  other  than  that  which  may  favorably  influence  the 

Erimary  afiection.  Nutritious  aliment,  iron  in  some  form,  a  judicious 
ygienic  regimen  calculated  to  increase  the  assimilation,  and  stomachic 
and  general  tonics  are  required  in  the  majority  of  cases.  Toxic  sub- 
stances must  be  eliminated,  their  re-introduction  into  the  body  prevented, 
and  the  repair  of  the  blood  and  tissue  actively  promoted. 

LEUKOCYTOSIS. 

Definition. — A  temporary  increase  in  the  number  of  polymorpho- 
nuclear leukocytes  in  the  blood  though  rarely  in  the  mononuclear  ele- 
ments. Leukocytosis,  however,  may  be  continuous.  The  number  of 
white  corpuscles  in  a  moderate  leukocytosis  would  be  about  10,000 
per  cubic  millimeter;  in  marked  leukocytosis  there  might  be  as 
many  as  from  20,000  to  40,000 ;  a  count  of  50,000  leukocytes  to  the 
c.mm.  may,  however,  usually  be  considered  to  indicate  leukemia.  Von 
Limbeck,  notwithstanding,  reported  a  case  of  leukocytosis  accompany- 
ing carcinoma  of  the  kidney  with  metastasis,  in  which  there  were 
80,000  white  corpuscles  per  cubic  millimeter. 

Physiologic  leukocytosis  occurs  in  infants  during  the  first  few  days 
after  birth,  in  pregnancy,  during  digestion,  and  after  exercise.  Accord- 
ing to  Carter,  the  *'  digestion  leukocytosis  is  present  after  a  meal  of 
proteids  or  hydrocarbons,  but  not  after  a  meal  of  carbohydrates."  * 
Massage  and  cold  baths  also  produce  leukocytosis,  probably  by  stimula- 
ting the  circulation,  and  not  by  increasing  the  actual  number  of  leuko- 
cytes, some  of  which  have  simply  become  stagnated. 

Pathologic  leukocytosis  is  secondary  to  various  affections.  It  may 
be  temporary,  as  in  the  curable  primary  diseases,  or  permanent,  as  in 
those  that  do  not  permit  of  recovery.  It  is  also  found  to  be  well 
marked  in  acute  inflammations  and  in  infectious  febrile  diseases  accom- 
panied with  exudation,  such  as  pneumonia,  pertussis,  and  diphtheria. 
In  pleuritis,  peritonitis,  pericarditis,  erysipelas,  and  in  all  suppurative 
processes  there  is  an  excess  in  the  number  of  polynuclear  neutrophiles. 
Inflammations  of  the  serous  membranes,  when  not  tuberculous,  causes 
leukocytosis,  so  that  a  purulent  meningitis  may  be  differentiated  from 
tuberculous  meningitis  by  the  pronounced  leukocytosis  in  the  former 
and  its  absence  in  the  latter.  As  a  rule,  the  greater  the  local  reaction 
and  the  stronger  the  resistance  to  severe  infections  the  greater  the  leuko- 
cytosis. As  is  well  known,  the  pus-cells  of  an  abscess  consist  almost 
wholly  of  dead  white  corpuscles — phagocytes — that  have  been  overcome 
or  exhausted,  directly  or  indirectly,  in  the  struggle  against  the  toxin  of 
the  infection  Cachectic  states,  as  in  cases  of  malignant  tumors,  are 
often  attended  with  an  increase  in  the  number  of  mononuclear  cells  in 
the  blood,  especially  in  the  region  of  the  tumor  and  where  the  lymph- 
glands  are  involved.     Leukocytosis  may  be  very  marked  in  carcinoma, 

*  Univ.  Med.  Magasintj  vols,  vii  and  viii,  p.  181,  Dec.«  1894. 


LEUKOCVTHEMIA. 

\  ne&r  the  close    in   any    marantic    condition,     Cbemical    irritants, 

IS  tarpentine,  may  also  produce  leukocytosis,  and  whatever  the 

loce  causing  the  condition  it  is  spoken  of  as  posittveh^  chemotaclic 

fcctive     to    the    white    blood-corpuscles — in    contradistinction    to 

pe/y  chemotactic  ^ubatanees^  which  repel  the  white  corpuscles. 

non-leu koct/totic   infectious    diseases    (typhoid   fever,    intluenza, 

ria*  and  acute  miliary  tuberculosis),  the  diagnosis  of  a  complicating 

*  ia  or  peritonitis,  for  example,  may  be  confirmed  by  the  detection 

leakocytosis.     Leukocytosis  under  such  circumstances  has  jwo^- 

importance.     Diminishing  leukocytosis  during  the  height  of  a 

disease   may  be  significant  of  lessening    powers  of  resistance, 

ittgh  this  is  not  an  invariable  rule,  since  just  before  the  crisis  of  a 

AtDonia  a  diminution  of  the  leukocytes  is  apt  to  occur, 

"he  object  of  the  leukocytosis  ia  naturally  protective,  beneficent^  and 

itiTe.     It  is  accomplished  either  by  direct  antagonism  or  by  the 

Jon  of  substances  that  enter   the  fluids  and  tissues  of  the  body, 

l^ounteract  the  influence  of  the  toxic  substances  causing  tlie  diiiease. 

\  existence  of  leukocytosis  can  best  be  determined  by  the  examina- 

Lof  Stained  specimens  of  the  blood.      Post-digestive  leukocytosis  is 

I  discriminated  from  the  pathologic  varieiy  by  making  the  examina- 

I  several  hours  after  the  last  meal  has  been  taken.     It  has  been  found 

the  number  of  leukocytes   in  blood  taken  from  the  cold  finger  is 

by  50  per  cent,  than  in  a  count  made  from  the  warm  finger. 

LEUKOCYTHEMIA. 

{True  Leukemia.) 
Befinitioxi.^ — A  blood-disease,  usually  chronic,  characterized  by  a 
jeculiarly  marked  and  persistent  increase  in  the  number  of  leukocytes, 
iteociated  with  lesions  occurring  either  respectively  or  unitedly  in  the 
>k*en,  bone-marrow,  and  lymphatic  glands. 

Pathology. — Bodily  emaciation  and  pallor  are  pronounced,  and 
edema,  with  dropsical  effusions  in  the  serous  cavities,  is  by  no  means 
tmcommon.  The  cardiac  chambers  and  principal  veins  are  distended 
^ith  large  blood-clots  of  a  greenish-yellow  or,  in  extreme  cases,  yellow- 
iftb-nhite,  purulent  appearance.  Subserous  ecchymoses  of  the  periear- 
ditim  and  endocardium  are  frequent,  and  the  myocardium  is  often  found 
to  have  undergone  a  moderate  degree  of  fatty  degeneration.  Various 
iknrmal  substances  have  been  found  in  leukemic  blood — leucin,  ty rosin, 
*c^tic»  formic,  and  lactic  acids,  and  certain  albuminous  substances  (deu- 
*5^alhumose  and  nucleo-albumin) — resulting  probably  from  the  destruc- 
tion of  blood-corpuscles.  The  alkalinity  of  the  blood  is  diminished, 
^Ije  minute,  octahedral  (Charcot^s)  crystals  are  found  most  abundantly 
oiiettled  leukemic  blood,  and  have  also  been  detected  in  the  spleen, 
oote-marrow,  and  liver,  as  well  as  in  other  affections. 

illhough  the  spleen,  bone-marrow,  or  the  lymph-glands  may  alone 
«iow  the  pronounced  pathologic  changes  of  leukemia,  it  is  usual  to 
BSdfclltnore  or  less  affected.  Purely  splenic  or  myelogenic  leukemia, 
writhe  latter  especially,  are  rarer  than  the  lymphatic  type,  so  that  it  is 
oifltoinary  to  speak  of  two  principal  groups:  (1)  gplerm'-mi/elotjetion^  (or 
•N««Mn^<?w^/ry)  leukemia,  the  most  frequent  variety;  and  (2)  lym- 
pWic  leukemia. 


0 
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There  is  nearly  always  some  splenic  enlargement,  and  in  many 
eaaes  the  enlargement  is  considerable,  as^  in  spleno-medullary  leukemia. 
Leukemic  spleens  sometimes  weigh  as  much  aa  from  two  to  eighteen 
pounds,  and  their  lengths  may  vary  from  six  to  twelve  inches.  The 
enlargement  is  generally  uniform,  and  the  notches  upon  the  anterior 
border  may  be  much  exaggerated.  White  patches  of  perisplenitis  and 
a  thickened  capsule  adhering  to  the  surrounding  organs  and  the  abdom- 
inal wall  may  also  be  noticed*  The  consistence  of  the  spleen  is  firm, 
and  resistant  to  the  knife,  though  in  the  earlier  stages  it  may  be  r(ult 
soft  and  pulpy.  The  cut  surface  is  either  of  a  uniformly  brown  cok 
or  mottled  by  the  presence  of  grayish-  or  yellowish-white  circumHcribe 
lymphoid  tumors,  or  by  deep-red  or  brownish-yellow  hemorrhagic  in 
farcts.  The  Malpighian  bodies  may  or  may  not  be  visible.  The  blood 
vessels  at  the  hilum  are  enlarged^  Microscopic  examination  sho? 
hyperplasia  of  the  organ,  although  most  pathologists  regard  the  chang 
a.s  lyMiphadenomatous.  The  cells  iif  the  pulp  sometimes  show  granula 
and  fatty  degeneration,  and  in  advfinced  cases  the  trabeculfie  may  b^ 
thickened  by  a  considerable  amount  of  firm  connective  tissue. 

In  the  majority  of  cases  the  bone-marrow  is  affected  as  well  a^  th| 
spleen,  and  a  purely  myelogenous  leukemia  is  extremely  rare.      In<lee<i 
the  few  reported  cases  of  the  latter  may  be  doubted.     The  medullar 
substance,  instead  of  being  fatty,  is  rich  in  lymphoid  and  blood-cells  ii 
various  stages  of  development,  and  is  either  reddish-brown  or  green isl 
yellow  in  color.     Neuraan  regarded  the  marrow-change  as  a  coiistac 
and  essential  lesion  of  leukemia,  and  called  the  former  transformatiod 
'"lymph-adenoid,"  and  the  latter  *'pyoid/*     The  pus-like  marrow  and  th^ 
dark-red  may  exist  side  by  side,  although  the  former  is  more  common. 

A  fine  reticulum  may  be  seen  between  the  cells^  especially  in  thd 
dark-red  variety,  and  small  hemorrhagic  infarcts  may  also  be  note 
occasionally.  Microscopically^  the  medulla  contains  an  abundance  ol 
lymphoid  cells  and  nucleated  red  corpuscles.  Eosinophilic,  mononuclear 
and  polynuclear  leukocytes  are  also  present,  the  first-named  being  quit 
numerous,  as  are  also  certain  myelo-plaques  and  cells  showing  karyo 
kinetic  figures.  The  h/mphatic  glandn  are  more  or  less  enlarged  in  th^ 
splenic  and  medullary  forms  of  leukemia. 

In  the  lymphatic  variety,  especially  when  acute,  an  early  and  marke^ 
hyperplasia  of  all   the  glands   takes  place.     The  cervical,  axillary,  ir 
gtiinal,  and  mesenteric  glands  are  usually  involved,  and  may  form  dia 
tinct,    soft,    and   movable  tumors,    their   color  being   a   reddish-grayjj 
Rarely^  the  primary  lesions  may  be  in  the  lymphadenoid  tissues  of  thtJ 
gastro-intestinal  tract. 

The  histologic  examination  shows  an  increase  in  the  cellular  ele- 
ments. A  similar  hyperplasia  occurs  in  those  glandular  tissues  that  are 
allied  to  the  lymphatic  glands,  such  as  the  tonsils*  lymph-follicles,  the 
tongue,  mouth  and  pharynx,  thymus  gland,  and  the  solitary  nni 
Peyer's  agminated  intestinal  glands. 

The  liver  may  be  greatly  enlarged:  indeed,  some  of  the  instances  o| 
greatest  enlargement  of  this  organ  have  been  those  due  to  leukemia,  th« 
weight  being  as  much  as  fourteen  pounds.  The  enlargement  is  unifori 
and  due  to  a  diffuse  leukemic  infiltration.  The  capillaries  and  inter- 
lobular tissue  are  distended  with  leukocytes,  and  disseminated  whitish 
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or  grayish  nodules,  usually  quite  small,  consisting  of  lymphoid  cells 
undergoing  indirect  division  of  their  nuclei,  are  frequently  found. 
Sometimes  these  leukemic  nodules  appear  as  definite  growths,  with  an 
adenoid  reticulum  between  the  cells,  on  account  of  which  they  have 
been  called  lymphomata  or  lymph-adenomata. 

Similar  changes  are  observed  in  the  kidneys^  enlargement,  paleness, 
and  diffuse  and  circumscribed  leukemic  infiltration  of  the  capillaries  and 
intertubular  tissue  all  being  noted.  Leukemic  nodules  may  also  be 
found  in  other  parts  of  the  body,  such  as  the  retina,  brain,  serous  mem- 
branes, lungs,  testicles,  and  skin.  Karyokinetic  figures  are  numerous 
in  the  cells  accompanying  these  leukemic  growths. 

Btiology* — The  primary  cause  of  leukemia  is  unknown;  that  it 
directly  affects  the  blood-forming  organs,  however,  is  most  probable, 
though  with  differences  of  selection  and  co-ordination  and  with  different 
degrees  of  intensity.  The  combination  of  lesions  in  the  spleen,  lymph- 
glands,  and  bone-marrow,  along  with  the  histologic  similarity  of  the 
leukemic  growths  to  the  infectious  granulomata,  and  the  clinical  history 
of  cases  of  acute  leukemia,  would  seem  to  point  strongly  to  the  microbic 
origin  of  the  disease.  Moreover,  various  cocci  and  bacilli  have  been 
found,  but  not  one  of  them  has  been  definitely  proved  to  be  the  specific 
cause  of  the  disease.  Auto-intoxication  by  toxic  albuminoids  from  the 
digestive  tract  is  believed  by  Vehsemeyer,'  who  analyzed  600  cases,  to 
be  the  important  point  of  departure  of  the  disease.  It  is  likely  that  the 
direct  cause  of  the  leukocythemia  is  a  simple  increase  of  the  cytogenic 
function  of  one  or  more  of  the  hematopoietic  organs.  Kottnitz  held 
leukocythemia  to  be  a  reactive  condition  following  auto-intoxication 
with  peptones,  and  consequently  a  leukolysis,  the  over-action  of  the 
hematopoietic  organs  leading  to  hypertrophy.  Whether  the  reduction 
of  the  erythrocytes  is  due  to  diminished  production  or  to  increased 
destruction  is  not  positively  known,  although  the  former  factor  is  more 
probably  operative. 

The  disease  has  often  been  preceded  by  an  injury  or  a  blow  in  the 
splenic  region,  but  its  direct  traumatic  origin  is  hypothetic  only.  In- 
tentinal  ulceration  has  been  a  frequent  feature  prior  to  leukemia,  and 
undoubtedly  affords  a  source  of  possible  infection  from  the  tract. 
Stomatitis  also  may  furnish  a  means  of  entrance  for  the  infectious  agent. 
The  causal  relation  of  pseudo-leukemia  and  tnie  leukemia  is  uncertain, 
although  a  few  C4i8es  of  the  one  have  been  observed  to  pass  into  the  other. 

In  a  considerable  proportion  of  cases  leukemic  patients  have  had 
malaria  of  some  form.  Syphilis  may  be  associated  with  the  disease,  but 
it  is  not  probable  that  it  acts  in  a  causative  manner. 

Hereditary  influences  undoubtedly  play  a  part ;  a  "  lymphogenous 
diathesis  "  may  thus  be  transmitted,  and  several  generations  may  be 
affected  by  the  disease.  Adverse  hygienic  and  social  conditions  may  also 
predispose  to  leukemia.  It  may  also  develop  after  pregnanci/y  or  more 
commonly  at  the  climacteric.  Anxiety,  worry,  and  mental  depression 
have  been  mentioned  as  predisposing  causes,  with  doubtful  justification. 

Leukemia  occurs  most  frequently  in  males  during  the  middle  period 
of  life,  and  is  apt  to  attack  young  persons.  It  has  occurred  during  in- 
fancy, and  as  late  also  as  the  seventieth  year,  but  the  average  age  ranges 
*  InienuUional  klin,  Itund9ch.y  Vienna,  Nov.  25,  1894. 


444    DISEASES  OF  THE  BLOOD  AND  THE  DUCTLESS  OLAND& 

from  twenty-five  to  forty-five  years.  Sometimes  the  previous  condition 
was  one  of  apparently  perfect  health. 

Symptoms. — ^Acute  leukemia,  although  comparatively  rare,  may  be 
described  briefly  first.  It  usually  occurs  in  an  adolescent  who  may  have 
enjoyed  previous  good  health.  Fussel  and  Taylor  collected  56  cases 
from  the  literature.  Its  onset  is  sudden,  and  usually  begins  with  pros- 
tration, hemorrhage  of  the  mucous  membranes,  and  high  fever.  Acute 
splenic  tumor  rapidly  develops  ;  the  lymphatic  glands  may  enlarge;  and 
palpitation,  dyspnea,  and  gastro-intestinal  symptoms  of  a  severe  type 
appear.  The  skin  becomes  anemic,  and  edema  of  the  feet  is  common. 
The  blood  shows  a  marked  increase  in  the  number  of  leukocytes,  the 
ratio  to  the  red  corpuscles  being  1  to  30  or  1  to  50,  instead  of  the  nor- 
mal 1  to  350  or  1  to  600.  In  acute  lymphatic  leukemia  the  lympho- 
cytes are  very  numerous.  Large  mononuclear  leukocytes  and  myelo- 
cytes are  also  numerous,  while  the  eosinophilic  cells  are  few  in  number 
compared  with  those  found  in  the  blood  of  chronic  leukemia.  The  case 
grows  progressively  worse ;  hematemesis,  cerebral  or  retinal  hemor- 
rhages, and  petechiae  supervene  perhaps,  and  the  clinical  features  may 
then  resemble  an  infectious  disease  with  hemorrhagic  and  purpuric 
manifestations.     Death  occurs  in  from  two  to  three  months. 

In  chronic  leukemia  the  onset  is  generally  slow  and  insidious  and  its 
development  imperceptible,  and  for  many  months  the  earlier  symptoms 
may  not  difier  from  those  of  simple  anemia.  Languor,  a  deranged 
appetite,  dizziness,  noises  in  the  ears,  faintness,  breathlessness  on  exer* 
tion,  and  palpitation  may  all  appear.  Sometimes,  however,  not  even 
these  symptoms  are  present,  common  as  they  are  to  most  anemic  cases, 
and  the  patient  may  first  consult  the  physician,  because  of  a  swelling  or 
distress  in  the  left  side  of  the  abdomen — the  enlarged  spleen.  Early 
manifestations  may  be  hemorrhagic  in  some  cases  (epistaxis,  hematem- 
esis, enterorrhagia),  with  nausea,  vomiting,  and  diarrhea;  or  increase 
tjuf  pallor  of  the  countenance,  yet  at  times  a  patient  may  appear  to  be 
plethoric  ;  or  troublesome  priapism  may  be  the  first  indication.  As  the 
disease  progresses  the  anemia  becomes  more  marked,  edema  of  the  de- 
pendent portions  of  the  body  may  appear,  and  fever^  though  slight  at 
first  (99.5°  F.— 37.5°  C),  may  gradually  rise  to  102°  or  108°  F  (39.4° 
C),  either  remaining  constant  or  alternating  with  periods  of  apyrexia. 

The  pulse-rate  is  increased  ;  in  quality  it  is  soft  and  compressible, 
though  sometimes  full  in  vohime.  The  dt/i*pfiea  may  be  aggravated  by 
the  hydrothorax  of  a  general  dropsy  in  advanced  cases,  or  by  the  up- 
ward displacement  of  the  diaphragm  owing  to  the  increasing  splenic  and 
hepatic  enlargement.  EpistaxiM  may  become  obstinate.  Retinal  hemor- 
rhage is  common,  and  there  may  be  aggregations  of  leukocytes  (leukemic 
growths'!.  Hemorrhages  from  mucous  membranes  are  common,  and 
localized  gangrene  may  occur,  in  which  case  the  symptoms  of  infection 
appear.     Hemic  murmurs  are  (juite  constant. 

ricerative  processes  in  the  bowels  may  give  rise  to  severe  dysenteric 
diarrhea.  Ascites  is  usually  present  in  advanced  cases  on  account  of 
the  splenic  tumor,  or  owing  to  pressure  upon  the  portal  vein  by  enlarged 
glands.  Jaundice  is  an  occasional  event.  Leukemic  peritonitis  may 
occur  from  the  presence  of  lymphomatous  growths  in  the  membrane. 

Nervous  symptvmSs  such  as  headache,  vertigo,  and  syncopal  attacks,. 
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He  to  recur  as  the  anemia  and  prostration  increase  and  the  lia- 
hemorrhage  becomes  more  freijuent.  Sudden  coma  and  hemi- 
i  following  upon  the  ropturo  of  a  cerebral  vessel  (apoplexy)  may 
immediate  cause  of  death.  Minute  brain-hemorrhages,  which 
^(M%Qr  at  any  period  of  the  disease,  probably  account  for  deafness, 
|ism  may  be  very  troublesome.  Peripheral  paralysis  of  several  cra- 
s,  due  to  hemorrhages  into  their  sheaths,  has  been  reported. 
MetntM  ecehymo^es  are  sometimes  observed,  and  sometimes  there 
llTMUesome  pruritus.  The  nrinc  contains  an  excess  of  uric  acid, 
r albuminuria  does  not  occur,  except  as  a  complication. 

with   the  anemia  and  debility  are  the  signs  of  splenic  and 

batic  involvement^  and  rarely  of  the  bone-marrow.     The  liver  may 

enlarged. 

ig  Symptoms  in  Detail. —  The  Spleeiu — This  organ  is  generally 

ged  iu  all  forms  of  leukemia,  but  especially  in  the  spleno-medullary, 

[kst  frequent  form.     It  is  a  prominent  feature,  both  on  account 

being  the  first  subject  of  complaint,  and  because  of  t!ie  huge 

frequently  attains.     The  enlargement  is  gradual,  and  there  may 

\  neither  pain  nor  tenderness  over  it.     The  tumor  may  cause  a  visible 

jection  below  the  ribs,  and  in  marked  cases  great  abdominal  disten- 

may  be  pr-oduced,  pushing  \\\\  the  diaphragm  and  thoracic  organs, 

extending  to  the  navel  in  the  median  line  and  to  the  pelvis  below, 

[irhich  case  the  cardiac  pulsation  is  .seen  at  the  second  or  third  inter- 

ce.     The  edge  and  notch  or  notches  may  be  felt  easily  in  such  in- 

ttces,  while  the  surface  is  smooth  and  the  consistence  firm.  A  friction- 

litus  is  felt  sometimes  during  respiratory  movement  The  tumor  may 

in  sixe,  and  after  severe  hemorrhage  or  diarrhea  it  may  become 

len.     Gastric  distress  after  eating  and  obstructive  constipation  are 

tttlly  complained  of  in  cases  of  great  splenic  enlargement.     Jaundice 

i?  also  be  present.     Pulsation  has  been  noted  and  a  systolic  murmur — 

^fplenic  souffle  "- — has  been  heard  at  times  over  the  tumor.    The  percus- 

i-DOteis  dull  over  the  tumor,  and  areas  of  movable  dnlness,  due  to  fluid 

upying  the  peritoneal  cavity,  are  not  infrerjucnt.     A  wave  of  f!uctu- 

iOBiaay  be  detected  over  the  abdomen.     The  liver  is  often  enlarged. 

Lifmphatie  Glarids. — In  the  splenic-lymphatic  variety,  whicli  is  less 

Itommon  than   the  splenic-myelogenous,  and  in  the  still  rarer  purely 

f^ymphatic  leukemia,  the  superficial  lymph-glands  may  be  both  visibly 

iwd  palpably  enlarged,  though  not  in  bunches  as  in  liodgkin's  disease. 

^Tbey  are  soft,  resilient,  and  movable- 

The  Bone*. — Purely  myelogenous  leukemia  is  very  rare,  and  local 
DOQfi-fijuiptoms  are  scarcely  ever  manifested.  There  may  be  some  ten- 
i^m  on  immediate  percussion  over  the  sternum  or  some  of  the  long 
We^  ftnd  slight  swelling,  irregularity,  or  deformity  of  the  ribs,  the 
rt*matn,  or  other  hones  may  result  from  leukemic  hyperplasia. 

Thf  Bktod, — It  is  by  the  blood-exaniination  alone  that  the  pathog- 
^mmm  features  of  leukemia  are  determined.  The  blood  is  paler  than 
^"niiftl,  and  sometimes  has  a  brownish-red  or  chocolate  color.  Upon  a 
microscopic  examination  of  the  blood  in  the  spleno-uicdullary  form  of 
»^^  affection  the  striking  increase  in  the  number  of  leukocytes  is  ob- 
»«Ye<l  at  once-  The  count  shows  usually  from  85,000  to  500^,000  white 
^>tt«cl€8  per  cubic  millimeter,  and  the  ratio  of  the  white  to  the  red 
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I'i'i      <.      r.l'i'fl  Ini' ill./  ''f   •!  '  iir.«    ',f    li  ijk' iiiiJi       I'.iii'k.   ri-'l   (■'irp'i'^/-I>:^  ;    rv'l,   hemoglobin.  blj«. 

*Miift  *-'»r|iii'.«|i-H 

iiiH  If  t  of  Ixffli  hloo'l  (in<l  in;iiTo\v-f'i'lls  .sliowiii;:  karvokinetic  figures. 
Till  iiifl  yhini  |»li<i  hiM  I'i'ir  l«iikof'vt<->4  i]i:iy  Ik*  normal  in  number,  but 
iiuiiitllv  ilii-y  nil'  ii'lntivrly  «liinifiislii-f|  to  tiboiit  <)'*>  jicr  cent,  instead  of 
V'i  |Mi  f-i  III  .  If.  Ill  iiiiiiiiii!  MfMid.  'riic  polyniorplio-nucleur  cells  sbow- 
ihi'  iiiiii  •  liii'iii|iliilir  <'rjiiiiilr*4  lire  iiirn'ii^rd,  nnd  may  e^ual  in  number 
tin-  •  M  iimnliili  "  \\  lirii  i'llirlirli's  ti'iarjd  stain  is  ii.«(m1  tliese  cells  apjjoar 
111  hull  oiiiiHiliii  |nilvmi'l«  iir  luidii*.'*.  TIm'  lymplioeytes  are  also  rela- 
iniU  II  III  iiiiiiiIm'I',  innkiii^'  ii|i  but  1  i»r  '1  per  o(*nt.,  instead  of  tbe 
tiiiiiiiiil   li     'iH  |H.|   iriil.      'I'lir   lii-i;^iit.  acid  stained   eosinopbiles,  tbough 

III iiihlx    nurd,   iiif   iM>l    alway*'    irhitiM-Jy   so.      Tbey  possess  but 

lillli   diiii'iiii  :iii    \:iliii',  hriii^r  ciiiiitniin  ii>  many  Dtlicr  conditions. 

Miiiliiiiir  .'//./. './/r/zf ;///.!   IS  nnti'd.  till'  mliu'tiim  brin^x  seldom  lower 
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I*  inom  tho  »»li.ofJ  iif  H  if-ose  of  leukemic  (  <  r^Vn;  lar^v  moiionn- 
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2* 000*000  per  c.mm.     The  percentage  of  hemoglobin  may  also 

loced  relatively  or  in  slightly  greater  proportion.     Nucleated  red 

cles,   chiefly  normoblasts,    are  frequently  found  in  considerable 

ib«r9.      Cells   with  large,   pale  nuclei   are  occasionally  found,  and 

'►with  fragmented  nuclei  are  common.     Oigantoblasts  may  be  pres- 

Osler  asserts  that  blood  of  the  type  of  pernicious  anemia  bas  snb- 

atlr  developed  a  true  leukemia.     Litten  and  Musser  have  also  de- 

"  such  case^. 

lymphatic  leukemia,  which  is  rarer  and  more  quickly  fatal  than 

iing  variety,  the  blood-changes  are  also  different.     The  Itfjtt- 

are  the  ones  increased,  all  other  leukocytes  being  relatively 

diminished  in  number.     Instead  of  the  normal  percentage  (15  to 

►  per  cent.X  the  lymphocytes  may  number  from  90  to  97  per  cent,  of 

the  leukocytes.     This  increase  aifecta  the  small  forms  in  most  cases, 

f«r-     Cabot  has  shown  that  in  some  instances  this  increase  affects 

filurger    lymphocytes — cells  of  the  size  of  poly  nuclear  leukocytes. 

iled  red  corpuscles  are  often  present  in  large  numbers,  but  myelo- 

i  occur  in  small  numbers,  as  a  rule,     Eosinophiles  are  rare.     M/red 

of  leukemia  are,  however,  not  at  all  uncommon,  so  that  the  pro- 

>n3  of  the  various  types  of  normal  and  abnormal  cells  are  quite 

iable. 

The  Uood^lates  may  be  «]uite  abundant  in  many  leukemic  cases,  and 
iiarcot's  octahedral  crystals  appear  in  specimens  of  the  blood  if  allowed 
stand  for  any  length  of  time.     An  unusually  dense  und  thick  fibrous 
twork  is  also  often  found. 

ComplicatioiiS. — Fatal  hemorrhages  may  occur  at  any  time,  and 
inary  tuberculosis,  pleuritis,  pneumonia,  septico-pyemia,  renal  dis- 
,8erere  diarrhea,  and  edema  may  complicate  leukemia  and  cause  death. 
IHagHOSis. — This  can  be  made  easily  and  accurately  by  the  blood- 
kination  alone,  the  distinguishing  characteristics  of  the  blood  having 
enumerated  above,  both  as  to  the  existence  of  leukemia  and  the  dif- 
pniiatioQ  of  its  several  varieties.  It  may  be  necessary  in  doubtful  cases 
examine  the  blood  by  Ehrlich  s  staining  methods,  since  the  mere  ex- 
m  of  leukocytes  alone  is  not  proof  of  leukemia,  ami  also  because  the 
disease  may  exist  without  an  excess,  owing  either  to  previous  medicinal 
treatment  or  to  natural  temporary  improvement. 

Differential  Diagnosis. — ^Leukemia  is  differentiated  from  a  marked 
Irukocytoifis  by  the  fact  that  in  the  latter  there  is  usually  a  more  moile- 
rate  increase  in  the  number  of  leiikofytes,  and  this  increase,  as  a  rule, 
is  principally  of  the  polynuclear  rifutrofdiiles. 

Hadgkin*9  disease  may  be  simulated  by  the  purely  lymphatic  leu- 
kemia on  account  of  the  enlarged  glamls;  but  in  leukemia  the  lymph- 
glands  are  not  found  in  such  large  bunches,  and  the  blood-ex junination 
will  ahow  the  characteristic  changes  of  lyniplmtie  leukemia  if  that  dis- 
tmnr-  be  present.  Simply  a  leukocytosis  is  present  in  pseudo*leukemia* 
Malignant  growths  of  the  spleen  and  lymphatic  glands,  and  also  a 
malarial  and  passively  congested  spleen  with  anemia,  may  simulate  leu- 
kemia.    The  simple  leukocytosis  here  will  exclude  leukemia, 

Prosnosis. — Many  cases  are  mild  and  gradual  in  their  progress; 
children,  however,  when  affected,  Buccumb  more  rapidly  than  do  adults, 
Lrm phatic  leukemia  is  always  fatal  earlier  than  the  sideno-medullary 
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variety.  Although  recovery  does  occur  occasionally,  most  cases  of  leu- 
kemia, of  whatever  form,  prove  fatal  certainly  within  five  years,  gener- 
ally in  two  or  three  years,  and  sometimes  in  seven  or  eight  months  or 
even  less  (from  two  weeks  to  two  or  more  months)  in  acute  leukemia. 
In  an  advanced  case  the  prognosis  is  hopeless.  It  should  be  borne  in 
mind  that  apparent  improvement  is  usually  only  temporarv,  and  that  a 
fresh  exacerbation  is  apt  to  follow.  .  Grave  symptoms  heralding  an  early 
termination  are  profound  debility,  anemia,  emaciation  or  edema,  severe 
and  obstinate  hemorrhages,  cerebral  apoplexy,  persistent  diarrhea,  and 
high  fever.  Intercurrent  affections  not  infrequently  cause  death,  while, 
on  the  other  hand,  cases  are  recorded  in  which  the  appearance  of  inter- 
current infectious  diseases  has  favorably  affected  the  course  of  leukemia. 

Treatment. — At  present  no  remedies  are  known  to  have  any  per- 
manent curative  effect,  although  several  agents  are  used  for  their  favor- 
able influence.  The  aim  should  be  to  improve  the  general  condition  of 
the  patient  and  endeavor  to  prolong  life  by  hygienic  and  medicinal 
means. 

The  environment  should  be  made  as  favorable  as  possible — physically, 
mentally,  socially,  and  morally.  Out-of-door  life  in  a  mild,  dry  climate, 
an  abundance  of  nutritious  and  easily  digestible  and  assimilable  food, 
calm  and  moderate  exercise  of  mind  (depending  upon  the  strength  and 
endurance  of  the  patient),  should  all  be  advised  and  encouraged.  On 
the  other  hand,  traumatism  and  inflammation,  irregular  habits  of  body, 
worry,  excitement,  and  passionate  emotions  and  appetites  should  be 
regulated  and  avoided. 

Arsenic  gives  the  best  results  in  most  cases,  and  should  be  pushed  to 
the  limit  of  tolerance,  as  in  pernicious  anemia.  It  should  be  given  con- 
tinuously, regardless  of  apparent  improvement  under  its  use,  as  the  lat- 
ter may  be  only  the  natural  remission — a  not  uncommon  incident  in  the 
disease.  Quinin,  iron,  and  the  oil  of  eucalyptus  have  been  recommended 
in  those  leukemic  cases  in  which  a  clear  history  of  malaria  has  been 
obtained.  Bone-marrow,  either  raw  and  spread  upon  bread  or  in  the 
form  of  a  glycerin  extract,  may  be  tried  when  arsenic  fails.  Oxygen- 
inhalations  and  blood-transfusion  have  been  suggested.  The  so-called 
"splenic  remedies,"  whether  systemic  or  local,  have  no  controlling  in- 
fluences upon  the  disease.  Electricity  may  afford  some  local  comfort  or 
contribute  to  psychic  ease.  Complications  and  intercurrent  affections 
may  often  be  greatly  relieved  by  appropriate  treatment. 

PSEUDO'LEUKEMIA. 

(Hodgkin's  Disease;  Adenia ;  General  Lymphadenoma ;  Multiple  Malignant 

Lymphoma ;  Malignant  Lymphosarcoma.) 

Definition. — An  anemic  disease  characterized  by  the  anatomic  pe- 
culiarities resembling  those  of  lymphatic  leukemia — viz.,  progressive 
hyperplasia  of  the  lymph-glands,  occasional  secondary  lymphoid  growths 
of  other  organs  (liver,  spleen);  and  by  the  absence  of  the  destructive 
blood-changes  of  true  leukemia. 

Varieties. — Although  the  disease  that  bears  his  name  was  first  de- 
scribed by  Ilodgkin  of  Guy's  Hospital  in  1832  as  an  affection  of  the 
lymphatic  glands  and  spleen,  two  varieties  are  included  under  the  title 


PSE  UDOLEUKEMIA. 


eudo-leuketnia  (or  Hotlgkin's  disease),  as  follows :  (1)  that  which 
Eits  simply  an  enhirged  spleen  (the  less  frequent  one);  and  (2)  that 
*cli  tlie  lyinpbatie  glands  are  chiefly  involved. 
itiiolo^^. — The  lymph-glands  show  different  degrees  of  hyperplas- 
llargement  and  consistency.     In  the  earlier  stages  they  are  small, 
ikikd  movable,  while  in  advanced  and  well-developed  cases  of 
they  are  larger,  fused  together  into  great  hunches,  and  more 
fixed  by  fibrous  investment.     As  a  rule,  the  glands  are  soft  and 
tic^  though  sometimes  they  are  hard  and  dense,  and  masses  as  large 
I  au  orange  or  pineapple  may  be  seen.     Single  glands  may  he  as  large 
hen*s  ^ggi  a-tid  the  gland-capsules  may  show  connective-tissue  pro- 
lion  and  a  thickening  periadenitis.     Extension  of  the   lymphatic 
into  the  surrounding  tissues  by  perforation  of  the  capsule  may 
ir.      As  a  rule,  the  overlying  skin  is  freely  movable,  though   it  may 
bIt  be  adherent.     On  section  the  tumors  display  a  smooth  white  or 
sh'gray  surface  in  the  case  of  the  soft  and  almost  fluctuating  glands^ 
a  grayish  or  a  yellowish-white  color  if  they  are  firm.    The  fusion  of 
I  swollen  glands  into  nodular  masses  is  also  seen,  and  when  ulceration 
ongh  the  skin  has  taken  place  suppuration  of  the  glands  may  be  re- 
in the  harder  tumors  areas  of  necrosis  having  the  appearance 
[CAAeatioQ  may  be  visible,  and  shining,  more  or  less  hyaline  masses  of 
ttid  tissue  may  also  be  detected. 

Microscopically,  there  is  a  typical  hyperplasia  of  the  lymph-cells, 
en  obscuring  completely  the  reticulum  of  the  gland,  except  in  the 
rder  enlargements,  where  the  fibrous  proliferation  shows  a  very  dis- 
ttct    network.     The    change   is  a    lympliadenoma   of  the    lymphatic 

ke  cervical  glands  are  most  prominently  involved.     The  superficial 

I  of  glands — axillary,  mediastinal,  seapular,  and  pectoral — especi- 

Jong  the  great  vessels,  are  often  found  connected,  and  the  inguinal, 

Inmehial,  and  lumbar  glands  are  also  aflected,  though  less  fre^iuently. 

I Tk  retroperitoneal  glands  are  more  fref^uently  affected  than  the  mesen- 

I  terii.  ajid  sometimes  the  thoracic  vessels  are  couipletely  surrounded  by 

^Wgp«l  Ivmph-glands ;  they  have  occasionally  jnMJecteil  externally  by 

[H?rforatinu  through  the  sternum.     The  abdominal   vessels,  nerves  and 

ume-plexues,  and  ducts  may  be  compressed  also  by  huge  groups  of  en- 

Wgd  glands. 

The  Mpleen  is  enlarged  in  about  four-fifths  of  the  cases,  but  only 
sligbtly.  In  the  majority  of  cases  there  are  disseminated  throughout 
the  organ  whitish,  lymphomatous  growths  or  nodules  from  the  size  of  a 
P«*to  that  of  a  nut.  Their  histologic  structure  is  like  that  of  the  lymph* 
glM»ds(lymphadenoma).  Occasionally  the  spleen  alone  is  hyperplaatic. 
,  Lymphomata  may  also  develop  in  the  tonsils,  lingual  follicles,  intes- 
^ftiJ  lymphatics,  liver,  kidneys,  lungs,  brain,  heart,  testicles,  retina, 
^ii'i  »kin*  Invasion  of  the  spinal  cord  may  occur  by  erosion  of  tlie  ver- 
^'w  or  through  the  blootl-current  by  metastasis.  The  hone-marrow 
^"^^n  bsLs  the  same  appeiiranee  as  in   pernicious  anemia, 

Etiology. — There  are  no  well-estahlished  predkjhmni/  etmdhimii 
t<^  which  Hodgkin*s  disease  is  referable.  In  75  per  cent,  of  cases 
"^tt  ire  affected,  and  young  and  middle-aged  persons — between  the 
H*  of  ten  und  forty  years.     In   an   analysis  of  100  cases  30  were 
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under  twenty  years,  34  between  twenty  and  forty,  and  36  after  forty 
(Gowers).  Heredity  may  possibly  be  a  cause.  Neither  has  an  excit- 
ing cause  been  discovered  as  yet.  The  disease  would  seem  to  belong 
to  the  group  of  infectious  granulomata,  but  the  infectious  agent  is  not 
known.  Flexner  thinks  that  certain  protoplasmic  foreign  bodies  (found 
in  the  larger  nodules  of  two  cases)  may  possibly  have  a  causal  relation 
to  the  disease.  Malaria,  syphilis,  chronic  skin-diseases,  and  various 
irritative  conditions,  especially  of  the  mouth,  giving  rise  to  local  gland- 
ular swellings,  have  also  been  assigned  as  causes.  In  undoubted  in- 
stances of  Hodgkin*s  disease  the  lymphatic  glands  frequently  harbor 
tubercle  bacilli ;  hence  it  has  been  thought  that  the  latter  exercise  a  dis- 
tinct causative  influence.  It  must  be  remembered,  however,  that  some 
of  these  may  be  examples  of  secondary  accidental  infection ;  others  of 
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Fig.  88.— Temperature-chart  of  a  case  of  pHeudoleukemia. 


primary  diffuse  lymphatic  tuberculosis,  indistinguishable  from  or  mis- 
taken for  Ilodgkin's  disease.  It  is  not  uncommon  to  find  pseudo-leu- 
kemia <leveloping  in  a  person  who  immediately  preceding  the  beginning 
of  the  disease  was  apparently  in  perfect  health. 

Symptoms. — Usually  the  first  thing  to  attract  attention  is  the  en- 
largement of  the  submaxillary  and  cervical  glands,  often  on  one  side  of 
the  neck  alone.  These  grow  gradually  until  they  may  finally  appear  on 
both  sides  as  large  as  a  fist,  and  produce  considerable  disfigurement. 
Sometimes  several  years  may  elapse  before  other  glandular  groups  are 
affected,  but,  as  a  rule,  it  is  a  matter  of  months  only  before  the  axillary, 
then  the  inguinal,  and  ])erliaps  the  internal,  glands  are  invaded.  The 
changes  vary  greatly  in  rapidity  and  extent. 

At  first  the  (jnieral  health  may  be  but  slightly  affected.  A  little 
constitutional  disturbance  and  some  pallor  may  be  complained  of,  though 
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seldom  before  the  glandular  swellings  are  noticed.  Then  as  the  disease 
progresses  the  paleness  increases  and  all  the  symptoms  of  a  marked 
anemia  appear — languor,  failure  of  physical  strength,  beginning  emacia- 
tion, gastro-intestinal  derangement,  headache,  giddiness,  palpitation, 
dyspnea,  and  edema  of  the  legs.  Later,  the  serous  cavities  contain 
effusion  and  there  is  a  tendency  to  hemorrhages,  Epistaxis  and  metror- 
rhagia may  occur,  and  petechial  spots,  especially  on  the  lower  extrem- 
ities, are  not  infrequent.  The  physical  signs  of  anemia — hemic  murmurs 
— are  also  present.  An  irregular  slight  or  moderate  pyrexia  is  common 
to  most  cases.  Fever  of  a  peculiar  intermittent  type  has  been  ob- 
served, the  intermissions  and  paroxysms  each  lasting  for  several  days 
or  weeks  (see  Fig.  38),  and  the  term  "  chronic  relapsing  fever  '* 
has  been  applied  in  consequence.  When  these  pyrexial  exacerbations 
occur  the  cases  generally  run  a  more  acute  course.  Ague-like  paroxysms 
may  persist  for  even  months,  as  described  by  Pel,  of  Amsterdam, 

The  symptoms  due  to  mechanical  compression  by  the  lymphomata 
are  varied  and  numerous,  depending  upon  the  number,  size,  and  distri- 
bution of  the  tumors.  Hundreds  of  tumors  may  be  present  through- 
out the  body,  but,  unless  they  press  upon  the  adjacent  nerves,  the  glands 
are  not  usually  painful.  Enlargement  of  the  tracheal  and  bronchial 
glands  may  cause  dysphagia,  dyspnea,  thoracic  pain,  disturbed  phonation, 
and  venous  congestion,  by  pressure  respectively  upon  the  esophagus, 
trachea,  bronchi,  thoracic  nerves,  recurrent  laryngeal  nerves,  superior 
vena  cava,  and  the  jugular  veins.  The  obstruction  to  respiration  may 
become  so  great  as  to  produce  death  by  suffocation. 

dreulatory  Symptoms, — (7on/7e«fion  of  the  head  and  upper  extremities 
may  be  quite  marked,  and  in  such  cases  compensatory  dilatation  of  the 
superficial  veins  is  observed.  Edema  of  the  hand  and  arm  may  result 
from  venous  obstruction  due  to  the  pressure  of  very  large  axillary  glands. 
The  heart's  action  may  be  disturbed  by  pressure  on  the  pneumogastric, 
and  the  heart  itself  may  be  dislocated  by  great  gland-tumors  within  the 
chest.  Under  such  circumstances  the  latter  may  be  detected  by  dulness 
on  percussion  over  the  anterior  mediastinal  space. 

Edema  of  the  feet  and  legs  may  be  an  early  indication  of  enlarged 
abdominal  glands  pressing  upon  the  femoral  veins.  Albuminuria  is  not 
uncommon ;  ascites  and  hydrothorax  are  late  conditions  Jaundice  is 
sometimes  attributed  to  pressure  upon  the  bile-duct.  G astro-intestinal 
disturbances  may  be  troublesome,  and  are  usually  symptomatic  of  lymphoid 
growths  in  the  stomach  and  bowels.  In  thin  individuals  gland-masses 
may  be  palpable  over  the  abdomen.  Deafness  may  be  caused  by  growths 
in  the  pharynx. 

Nervous  Symptoms. — Inequality  of  the  pupils  and  unilateral  sweating 
of  the  face,  owing  to  glandular  pressure  upon  the  cervical  sympathetic, 
may  be  noticed  in  some  cases.  Sharp  lancinating  pains  along  the  nerves 
may  also  be  felt  Pressure-paraplegia  and  neuralgic  pains  variously 
distributed  throughout  the  body  should  also  be  mentioned  among  the 
nervous  manifestations. 

Cutaneous  Symptoms, — It  has  been  suggested  that  the  bronzing  of 
the  skin  sometimes  seen  in  Ilodgkin's  disease  may  be  due  to  the  pressure 
of  enlarged  glands  upon  the  suprarenal  capsules.  An  intense  pruritus 
has  been  complained  of,  and  the  skin  may  be  erythematous.  Occasion- 
ally the  thyroid  and  thymus  glands  are  involved. 
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Spleen. — The  slightly  or  moderately  enlarged  spleen  can  usually  be 
felt  just  below  the  ribs,  projecting  toward  the  navel.  Tenderness  over 
the  spleen  and  bones  may  be  elicited.  The  characteristic  feature  in 
splenic  pseudo-leukemia  is  the  decided  enlargement  of  the  spleen  with- 
out involvement  of  the  lymphatics. 

The  blood  shows  a  moderate  diminution  in  the  number  of  red  cor- 
puscles, and  a  corresponding  diminution  in  the  hemoglobin,  the  former 
in  most  instances  numbering  from  2,000,000  to  4,000,000  per  cubic 
millimeter.  There  may  be  more  or  less  leukocytosis,  and  sometimes 
the  lymphocytes  may  preponderate  relatively ;  if  the  latter  be  present 
in  great  numbers,  the  blood  may  show  great  similarity  to  that  of  lym- 
phatic leukemia.     An  occasional  normoblast  may  be  seen. 

Diagfnosis. — Pseudo-leukemia  is  more  readily  confused  with  tubercu- 
lous adenitis  than  any  other  disease,  particularly  at  the  outset.  Although 
an  acute  tuberculous  adenitis  may  very  closely  simulate  Hodgkin's  dis- 
ease and  render  a  diagnosis  almost  impossible,  more  often  the  glands  of 
tuberculous  adenitis  are  slower  in  enlarging  and  extending  than  in  this 
disease.  In  fact,  extension  of  the  lymphatic  enlargements  of  tuberculo- 
sis is  rarely  seen  as  compared  with  pseudo-leukemia.  Again,  tuberculous 
adenitis  is  most  common  in  the  young,  is  unilateral  rather  than  circumfer- 
ential in  the  neck,  and  Uttacks  the  submaxillary  glands  oftener  than  the 
cervical  chains  along  the  sterno-cleido-mastoid.  Again,  periadenitis, 
adhesion,  and  suppuration  of  the  glands  occur  in  tuberculosis.  Tubercu- 
lous foci  in  other  organs  may  also  be  found.  Intermittent  attacks  of 
pyrexia  are  an  indication  favoring  Hodgkin*s  disease.  In  doubtful 
cases  a  gland  may  be  removed  for  microscopic  examination. 

The  blood  should  be  examined  in  order  to  differentiate  from  leukemia. 

St/philis  must  be  carefully  excluded  by  the  history,  symptoms,  and 
therapeutic  test.  Neoplasms  of  the  lymph-glands  may  sometimes  be 
difficult  to  distinguish  from  pseudo-leukemia. 

The  diagnosis  o{  splenic  pseudo-leukemia  is  to  be  made  on  the  decided 
splenic  enlargement  without  involvement  of  the  lymphatics.  The  fol- 
lowing conditions,  however,  must  be  distinguished:  (a)  Pernicious 
anemia  with  enlargement  of  the  spleen  ;  this  is  readily  done  by  a  blood- 
examination  ;  (6)  Cirrhosis  of  the  liver,  in  which  there  is  splenic  en- 
largement ;  (f)  The  splenic  tumor  of  chronic  malarial  poisoning.  Here 
the  blood  should  be  repeatedly  examined  for  the  organism  of  Laveran^ 
if  the  patient  resides  in  a  malarial  region ;  (d)  Idiopathic  enlargement 
of  the  spleen  without  any  anemia. 

Prognosis. — This  affection  runs  an  almost  invariably  fatal  course. 
The  remissions  and  exacerbations  of  the  disease  are,  however, 
notable.  In  some  cases  the  termination  may  occur  in  a  few  months^ 
but  usually  death  ensues  after  the  lapse  of  two  or  three  years. 
It  should  be  remembered  that  some  instances  of  Hodgkin's  disease 
seem  to  merge  into  a  true  lymphatic  leukemia. 

Grave  indications  are  the  rapid  extension  of  the  glandular  enlarge- 
ments, great  debility,  anemia,  emaciation,  steadily  increasing  and  con- 
tinuous pyrexia,  thoracic  pressure-symptoms,  hemorrhages,  and  marked 
anasarca.  iSometimes  the  tumors  diminish  greatly  before  death.  In 
certain  cases^  general  streptococcus  infection,  intercurrent  diseases,  or 
such  complications  as  empyema  or  nephritis,  may  be  the  immediate 
cause  of  death. 
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Ltment. — Local  or  surgical  treatmoot  is  of  no  avail.     Hygienic 
res  and  the  use  of  all  possible  ageocies  to  support  the  strength  of 
eut    shouM  be  reported  to,  and  the  adniinistnition  of  arsenic  in 
lly    aa^eenJing    doses,   as    for    pernicious    anemia   and   leukemia, 
W   liegtm  as  soon  as  the  diagnosis  of  pseudo- leukemia  is  made, 
ITStue  of  arsenic  is  undoubted  in  many  cases,  and  Fowler's  solution 
generally  used.     Phosphorus  has  also  been  recommended.      In- 
s   of  ichthyol,   iodoform,  or  green  soap  may  be   trieil  for  their 
ic  effect,  and  the  galvanic  current  may  also  be  applied  topically. 
and  nutrients  may  be  of  temporary  service. 


AN^EMIA  INFANTUM   PSEUDO-LEDK^MICA. 

litioii.^ — The  above  title  was  given  by  von  Jaksch  to  a  form  of 
aia   occurring  in  childhood  that  bears  certain    similarities  to  leu- 
tctmia.  but  is  without  the  tendency  to   a  fatal  end.      It  is  probably  the 
claas  of  cases  that  Italian  writers  have  classified  under  the  name 
\  mnamia  splenica  infettiva  del  bambiiiL 

I Pathologfy,— Splenic  enlargement  is  the  most  striking  lesion.    The 

nu  is  hard  and  dark  red,  and  ]»eri splenitis  may  be  observed.     The 

ologic    examination  shows  a  uniform  hyperplasia  of  the  tissue,  such 

[is  witnessed  in  ordinary  splenic  hypertrophy  due  to  various  conditions, 

liver  is  enlarged  in  most  cases,  but  presents  practically  normal  ap- 

arvices  on  section  ;  slight  enlargement  of  the  lympluttic  glands  may 

I  occur,  though  never  lymphomatrnis  tumors.     Difluse  reddening  of 

irrow  has  been  described. 

Etiology. — Children  under  the  age  of  four,  and  particularly  during 

ke  second  half  year  of  life,  are  especially  prone  to  this  condition.     It 

equally  common    in    the   two  sexes,  and   is   most  r)ften   met  with   in 

kcbitic  infants,  l*i  of  20  cases  collected  by  Monti  and  Berggrlin  having 

^ilirbited  this  etiologic  factor.      Hereditary  syphilis,  intestinal   disturb- 
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loces,  and  other  diseases  doubtless  play  a  part  in  the  etiology.  The 
jbease  is  a  rare  affection,  occurring  very  seldom  even  in  the  largest 
thiMren's  clinics. 
Sjrmptoins* — The  fmset  is  gradual.  The  child  becomes  pale,  weak, 
d often  emaciated,  and  onhirfft'ment  of  the  i^/f/nn  is  the  most  stnk- 
ig  feature.  Sometimes  this  reaches  such  a  grade  that  the  left  half 
li'f  the  abdomen  is  practically  filled,  variations  in  its  size  being  observed 
fc'iD  time  to  time.  Hepatic  enlargement  is  frei|uently  present,  but  does 
Y^i  wirrespond  to  that  of  tlje  spleen,  and  tiic  lower  border  of  the  organ 
^  foMid  to  be  sharp  instead  of  rounded,  as  is  the  case  in  leukemia. 
"MtTO'intestinal  cHsturbances  may  occur  in  the  course  of  the  disease, 
^i  gradually  increasing  weakness  may  lead  to  a  fatal  end ;  death  may 
•wo occur  from  peritonitis,  bronchitis,  or  pneumonia. 

Blood, — An  examination  of  the  blood  will  in  many  cases  show^  an  in- 
ordinate reduction  in  the  number  of  red  corpuscles,  Nearly  always  the 
Umuber  is  below  3.000,000.  Degeneration  of  the  corjiusclcs,  poly- 
cb^^nl^topllilia,  and  poikilocytosis  are  seen  in  the  severer  cases.  Large 
jumb^ft  of  nucleated  erythrocytes,  especially  the  normoblasts,  may  be 
|^^'«ni  Mid  taryokinetic  figures  are  frequently  observefl  in  the  nuclei. 
Mwked  increase  in  the  number  of  leukocytes  is  one  of  the  characteris- 
jtli<*  number  ranging  trom  40,(100  to  over  100,000,  and  the  proportion 


454     DISEASES  OF  THE  BLOOD  AND  THE  DUCTLESS  GLANDS, 

of  the  red  to  the  white  at  times  being  as  low  as  12  to  1.  Considerable 
fluctuations  in  the  number  of  leukocytes  may  occur  from  time  to  time. 
Von  Jaksch  insisted  that  the  different  forms  of  leukocytes  occur  in  their 
usual  relative  proportions,  or  that  the  polymorphous  forms  are  specially 
increased.    The  mononuclear  elements,  however,  may  rarely  be  increased. 

The  stature  of  the  disease  is  difficult  to  determine,  though  the  favor- 
able termination  of  many  cases,  the  lesser  grade  of  hepatic  enlargement, 
and  the  character  of  the  leukocytosis  distinguish  these  cases  from  leukemia. 
It  is  not  even  certain  that  it  is  a  special  disease-entity,  and  the  evidence 
is  in  favor  of  its  being  a  type  of  secondary  anemia  with  peculiar  features. 

Diagfnosis. — Some  points  of  distinction  from  leukemia  have  been 
referred  to  above.  In  addition  I  would  say  that  the  absence  of  hemor- 
rhages, purpura,  and  lymphomatous  enlargements,  and  the  presence  of 
abundant  nucleated  corpuscles  showing  karyokinesis,  together  with  the 
existence  of  rickets,  point  to  a  non-leukemic  affection. 

Progfnosis. — The  disease  tends  to  a  progressive  increase  of  the 
anemia,  but  under  treatment  the  majority  of  cases  terminate  favorably. 

Treatment. — Hygienic  measures  together  with  the  administration 
of  remedies  directed  to  the  anemia  constitute  the  treatment. 

SPLENIC    ANEMIA. 

Definition. — A  condition  described  by  H.  C.  Wood  in  1871 ;  it  is 
looked  upon  by  most  authors  as  a  splenic  form  of  Hodgkin*s  disease. 
Striimpell,  Banti,  and  Bruhl  also  regard  it  as  a  distinct  variety  of  anemia 
{vide  p.  452).  Some  of  the  cases  are,  I  am  inclined  to  believe,  instances  of 
pernicious  anemia,  others  of  secondary  anemia  with  splenic  enlargement. 
Wentworth  *  contends  that  the  blood  changes  in  splenic  anemia  are  those 
of  secondary  anemia. 

Pathology. — Among  pathologic  characters,  splenic  enlargement  is 
to  be  specially  noted.  It  is  an  idiopathic  enlargement  of  the  spleen 
with  anemia  and  without  lymphatic  involvement  (Osier). 

Etiology. — So-called  splenic  anemia  is  not  rare  in  persons  who 
have  resided  in  malarial  districts  for  a  long  period  of  time  (although 
cases  are  recorded  in  which  no  previous  history  of  malaria  existed),  and 
in  rachitic  persons. 

Symptoms. — The  affection  is  characterized  by  three  stages :  •  (1)  The 
initial  stage,  which  shows  extreme  anemia,  with  marked  loss  of  power 
and  muscular  wasting,  emaciation,  however,  being  usually  slight,  not- 
withstanding. 

(2)  The  second  stage  is  characterized  by  progressive  enlargement  of, 
and  pain  in  the  region  of  the  spleen.  Anemia  is  now  profound,  loss  of 
strength  extreme,  and  attacks  of  epistaxis  or  other  mucus  bleedings  are 
common.  Hemorrhages  of  the  skin  are  also  noted.  The  fever  is  apt  to 
be  hectic  in  type  (ranging  from  100°  to  102°,  and  rarely  even  higher). 

(8)  The  condition  is  that  of  progressive  asthenia,  ending  in  death. 

The  Blood  Characters. — The  anemia  is  of  the  chlorotic  type.  The 
red  cells  are  usually  near  the  normal  count  (3,700,000  to  4,000,000), 
while  the  hemoglobin  is  greatly  reduced  (40  per  cent,  or  lower).  Poikilo- 
cytosis  may  exist.  The  leukocytes  may  be  normal  or  slightly  increased. 
The  treatment  coincides  with  that  of  the  graver  forms  of  anemia. 

1  BoMon  M.  and  S.  Jour.,  Oct.  31,  1901.         *  S.  West,  in  Allbiitt's  System  of  Medicine. 
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CHLOROMA. 

Owing  to  its  clinical  resemblance  to  leukemia  and  pseudo-leukemia  a 
brief  reference  to  this  comparatively  new  and  rare  affection  may  be  made 
here.  PcUhohgicaily^  it  consists  of  a  sarcomatous  growth,  the  pri- 
mary seat  of  which  is  in  the  periosteum  and  bone  in  and  about  the  orbit. 
The  growth  shows  a  pea-green  pigmentation.  Secondary  growths  may 
be  widespre^,  the  metastatic  nodules  being  also  green  in  color,  but 
more  circumscribed  than  are  the  lymphatic  infiltrations  of  ordinary 
leukemia.  In  2  cases  reported  recently,  1  by  Dock  and  the  other  by 
Ayers/  the  ages  were  fifteen  and  seven  jears  respectively. 

Symptoms, — Pain  in  the  orbital  region,  exophthalmos,  and  deafness 
were  noted  early,  and  severe  conjunctival  hemorrhages  and  epistaxis 
occurred.  Rounded  elastic  swellings  were  observed  in  the  temporal  and 
parotid,  as  well  as  in  the  orbital  regions,  corresponding  to  the  chloro- 
mata.  The  blood  was  pale  and  watery,  and  leukocytosis  was  present, 
multinuclear  leukocytes  being  noted.  The  eosinophiles  were  slightly 
reduced. 

The  course  of  the  disease — spoken  of  by  French  writers  as  "  green 
cancer*' — is  rapid,  and  death  usually  comes  on  within  a  few  months. 
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DISEASE     OF     THE     SUPRARENAL    OAPSXTIiES. 

ADDISON'S  DISEASE. 

Definition. — A  constitutional  disease,  characterized  by  a  degenera- 
tion of  the  suprarenal  capsules  or  semilunar  ganglia,  a  bronzed  or  pig- 
mented skin,  great  bodily  and  mental  asthenia,  feeble  circulation,  and 
gastro-intestinal  irritability. 

This  affection  is  named  in  honor  of  its  discoverer,  Thomas  Addison 
of  Guy's  Hospital,  London,  who  first  described  it  in  a  monograph  pub- 
lished in  1855,  entitled  "  The  Constitutional  and  Local  Effects  of  Dis- 
ease of  the  Suprarenal  Capsules. 

Pathology* — Addison  emphasized  the  fact  that  while  the  supra- 
renal bodies  were  affected  with  a  fibro-caseous  alteration  in  many  cases, 
the  anatomic  changes  were  by  no  iiic^iins  always  the  same.  Both  supra- 
renal capsules  are  usually  diseased  at  the  same  time.  Tuberculosis  is 
the  commonest  condition,  and  is  often  associated  with  tuberculous  lesions 
in  other  parts  of  the  body,  as  in  the  lungs,  bones,  and  other  glands. 
Rarely,  it  seems  to  be  primary,  no  other  evidences  of  tuberculous  infiltra- 
tion being  found.  The  capsules  are  enlarged,  firm  in  places,  and  nodu- 
lated on  the  surface,  owing  to  tlie  caseous  masses  surrounded  by  fibrous 
tissue.  Sometimes  there  is  marked  cicatricial  contraction  of  the  adrenals, 
and  the  acUacent  structures  may  be  found  matted  together  with  the  cap- 
Hules.  Microscopic  examination  shows  a  reticulum  of  connective  tis- 
sue surrounding  a  soft  cheesy,  granular,  and  fatty  detritus,  lymphoid 

^Jour.  Amer.  Med.  Asuttr.,  Nov.  7,  189*). 
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cells,  and  some  giant  cells.  Other  morbid  processes  in  the  adrenals  that 
are  non-tuberculous  in  nature  have  also  been  found  associated  with  Ad- 
dison's disease,  such  as  atrophy  of  one  or  both  glands  from  interstitial 
cirrhosis,  carcinoma  or  sarcoma,  and  chronic  inflammation. 

Especial  attention  has  recently  been  given  to  the  condition  of  the 
solar  plexus  and  semilunar  ganglia  of  the  abdominal  sympathetic,  and 
implication  of  these  nervous  structures  by  compression,  cicatricial  con- 
traction, entangled  in  the  cicatricial  tissue  surrounding  the  suprarenal 
bodies  or  by  chronic  inflammation,  is  not  infrequently  discovered,  to- 
gether with  a  degeneration  and  deep  pigmentation  of  the  semilunar 
ganglion-cells. 

Enlargement  of  the  solitary  and  agminated  follicles  of  the  intestine, 
and  slight  enlargement  and  some  softening  of  the  spleen  are  noted  at 
times ;  parenchymatous  or  fatty  degeneration  of  the  heart,  liver,  and 
kidneys  has  also  been  noted  in  some  instances.  The  thymus  gland  may 
be  found  to  have  remained  normal,  or  even  to  have  enlarged,  perhaps. 
The  deposition  of  pigment  is  in  the  same  anatomic  elements  as  in  the 
negro— in  the  lower  layers  of  the  rete  Malpighii. 

The  pathologic  connection  between  the  symptomatic  phenomena  of 
Addison's  disease  and  the  anatomical  lesions  has  not  been  satisfactorily 
made  out.  The  experimental  evidence  regarding  the  functions  of  the 
adrenals  is  imperfect ;  but  it  seems  quite  probable  that  some  essential 
"internal  secretion,"  influencing  the  normal  metabolism  of  the  skin  and 
muscles,  is  diminished  or  absent  in  Addison's  disease.  On  the  contrary, 
cases  exhibiting  the  clinical  phenomena  of  this  affection  have  occurred 
in  which  no  suprarenal  morbid  processes  could  be  found  post  mortem. 
Again,  marked  changes  have  been  observed  in  these  glands,  while  dur- 
ing life  no  symptoms  of  the  disease  had  been  noted.  Hence,  it  is 
maintained  by  some  that  the  abdominal  sympathetic  nerves  and  ganglia 
are  directly  concerned  in  producing  the  clinical  manifestations,  either 
by  an  independent  morbid  process  or  by  extension  from  some  adjacent 
organ.  Others  hold  that  both  the  adrenals  and  the  sympathetic 
ganglia  are  the  seat  of  pathologic  changes.  The  data  are  not  su£Scient, 
however,  to  determine  whether  the  principal  involvement  is  nervous  or 
secretory. 

Btiology. — This  is  obscure.  It  has  been  held  that  some  infection 
of  the  blood  from  without  precedes  the  suprarenal  and  nervous  lesions 
of  Addison's  disease.  A  tuberculous  d'lSLihes'is  or  infection  has  also  been 
emphasized  by  some  investigators,  and  Fleming  and  Miller*  have  re- 
ported a  family  with  probable  Addison's  disease.  A  history  of  injury 
to  the  trunk  has  been  noted  in  several  cases.  The  disease  is  more 
Common  in  Europe  than  in  America,  though  it  is  rare  everywhere. 
Analysis  of  183  cases  showed  119  males  and  64  females  (Greenhow). 
While  the  disease  may  affect  all  ages  (it  may  even  be  congenital),  it  is 
usually  found  in  early  or  middle  life — between  fifteen  and  forty  years  of 
age.  That  Addison's  disease  is  due  either  to  a  general  neurosis  or  to  dis- 
turbed hematopoiesis  is  merely  hypothetic. 

Symptoms. — While  it  does  not  seldom  happen  that  tuberculosis 
or  carcinomji  affects  the  adrenals,  the  purest  and  most  typical  symp- 
toms of  Addison's  <lisease  are  apparently  primary  in  their  develop- 
»  British  Meiiiml  Journal,  April  28,  1900. 
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ment,  and  not  those  that  usually  attend  the  course  of  the  former 
diseases. 

(}utane(m9  Symptoms. — The  gradual  pigmentation  of  the  skin  of 
Tarious  parts  of  the  body  may  be  one  of  the  first  evidences  of  the  affec- 
tion. This  pigmentation  may  have  either  a  dusky-yellow,  bronze  or 
yellowish-brown,  olive,  deep  or  greenish-brown,  or  even  black  color. 
Although  sometimes  diffuse,  the  discoloration  is  not  uniform  over  all 
parts  of  the  body,  but  commences  earlier,  and  becomes  deeper  especially 
on  the  exposed  parts  and  where  the  normal  pigmentation  is  marked,  as 
the  face,  neck,  backs  of  the  hands,  the  axillae,  abdomen,  groins,  genital 
regions,  and  the  areolae  of  the  nipples.  Pigment-spots,  often  somewhat 
bluish  in  color,  are  also  found  on  the  mucous  membranes  of  the  mouth, 
lips,  conjunctiva,  and  vagina.  On  the  lips  the  discoloration  takes  the 
form  of  a  dark  streak,  running  lengthwise,  near  the  junction  of  the 
skin  and  mucous  membrane;  or  brownish  patches  or  streaks  cor- 
responding to  the  points  of  pressure  by  the  teeth  may  be  noticed. 
Irregular  stains  with  ill-defined  borders  may  also  be  shown  on  the 
skin,  corresponding  to  the  lines  of  pressure  exerted  by  garments, 
strings,  suspenders,  garters,  etc.  (Greenhow).  White  patches  of  leu- 
koderma may  be  seen  here  and  there,  in  marked  contrast  to  the 
pigment-deposits. 

Q-eneral  Symptoms, — The  constitutional  symptoms  may  exist  in 
a  slight  degree  before  the  pigmentation  first  attracts  the  patient*s 
attention.  There  is  gradual  and  progressive  asthenia  without  ap- 
parent cause,  great  lassitude  and  loss  of  physical  and  mental  energy, 
breathlessness,  headache,  dizziness,  tinnitus  aurium,  sighing,  and 
fatigue.  The  bhod-examination,  however,  rarely  shows  any  marked 
reduction  of  the  erythrocytes  or  hemoglobin;  nor  is  there  any 
leukocytosis.  The  fat,  particularly  of  the  abdomen,  may  be  well 
preserved. 

Circulatory  Symptoms. — The  heart's  action  is  weak  and  the  pulse 
small  and  feeble ;  attacks  of  faintness  and  palpitation  on  exertion  are 
common,  as  are  functional  murmurs  and  coldness  and  clamminess  of  the 
extremities.    The  blood  pressure  is  greatly  reduced  before  death  (Turner). 

Gastro-intestinal  symptoms  are  usually  prominent.  There  is  a  loss 
of  appetite,  and  nausea  and  vomiting  may  occur  early  and  either  be 
paroxysmal  or  persistent.  The  tongue  may  be  clean,  and  the  gastric 
disturbances  do  not  seem  to  follow  errors  in  diet.  Diarrhea  may  be 
troublesome  in  the  latter  stage,  and  is  often  associated  with  intractable 
vomiting.  Neuralgic  attacks  of  either  sharp  or  dull,  aching  pain  are 
referred  to  the  epigastric,  hypochondriac,  and  lumbar  regions  in  about 
one-third  of  the  cases.  The  mind  is  usually  clear  until  near  the  last, 
but  mental  weariness  is  constant,  and,  as  the  later  stages  of  the  disease 
come  on,  the  patient  often  lies  in  a  somnolent,  semi-comatose  state.  The 
physiognomy  expresses  fatigue,  dejection,  and  aj)athy ;  the  speech  be- 
comes slow  and  incoherent,  and  in  many  cases  the  patient  passes  into 
<lelirium.  Prostration  is  profound,  the  weakness  being  disproportionate 
to  the  general  condition. 

B^mal  Symptoms, — Polyuria  is  sometimes  evident,  but  albumin  is 
seldom  present.  The  amount  of  indican  is  increased,  as  it  is  in  the  urine 
of  all  of  the  cachectic  diseases  associated  with  destruction  of  albuminoids. 
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There  is  usually  a  diminished  excretion  of  urea,  but  urobilin  and  uro- 
melanin  may  be  present  in  abnormal  quantity.  Tubercle  bacilli  may  be 
found  in  the  sputum. 

Diagfnosis. — The  principal  error  in  diagnosis  is  in  the  assumption 
that  the  case  is  one  of  Addison's  disease,  simply  from  the  presence  of 
patches  of  pigmented  skin.  Other  conditions  in  which  the  discoloration 
may  simulate  that  of  Addison's  disease  are  the  following :  (1)  Carcinom- 
atous and  tuberculous  disease,  particularly  when  seated  in  the  abdomen 
and  when  involving  the  peritoneum ;  (2)  Hepatic  disease,  such  as  the 
cirrhosis  of  diabetes,  protracted  jaundice,  chronic  congestion,  and  lith- 
emia  ("  liver-spots  ")  ;  (3)  Pregnancy,  and  uterine  disease,  in  which  the 
patchy  discolorations  (chloasmata)  appear  principally  upon  the  face ; 
(4)  Irritation  of  lice  and  dirt  and  exposure,  as  in  the  case  of  tramps  and 
vagrants  ("vagabond's  disease");  (6)  Tinea  versicolor;  (6)  Melanotic 
sarcoma ;  (7)  Exophthalmic  goiter ;  (8)  Post-eruptive  staining  of 
syphilitic  eruptions ;  (9)  The  administration  of  silver  nitrate  for  a 
long  time  (argyria) ;  (10)  Marked  brunette  complexions  and  racial 
admixture. 

When  the  pigmentation  is  scanty,  of  course  the  diagnosis  is  more 
difficult ;  but  in  all  cases  of  pigmentation  in  which  other  causes  may  be 
excluded  the  progressive  asthenia,  unaccountable  vomiting  and  diarrhea, 
easily  compressible  pulse,  great  bodily  weakness,  mental  hebetude,  and 
lumbar  and  epigastric  pain  render  the  diagnosis  of  morbus  Addisonii, 
or  melasma  suprarenale^  justifiable.  It  is  to  be  remembered  that  the 
bronzing  of  the  skin  may  precede  as  well  as  follow  the  constitutional 
symptoms. 

In  the  negro  the  diagnosis  of  this  affection  is  extremely  difficult, 
both  on  account  of  the  naturally  dark  skin  and  because  of  the  dark  dis- 
colorations of  the  oral  mucous  membrane,  found  even  in  health  in  many 
individuals. 

Progfnosis. — The  course  of  Addison's  disease  is  almost  always 
chronic,  though  cases  have  been  reported  occasionally  in  which  the  on- 
set has  been  sudden,  with  febrile  phenomena  and  a  comparatively  acute 
course  of  a  few  months,  or  weeks  even.  Usually  the  disease  lasts  about 
one  year,  although  some  cases  may  continue  over  five  or  even  ten  years. 
Temporary  remissions  may  be  observed,  but  death  is  inevitable  in  by 
far  the  majority  of  instances.  The  termination  is  gradual,  and  by 
profound  asthenia,  or  sometimes  by  coma,  delirium,  or  convulsions 
(epileptiform). 

Treatment. — The  hygienic  and  medicinal  treatment  must  have  vir- 
tually the  same  objects  in  view  as  in  the  other  grave  cachectic  diseases, 
and  is  both  sustentative  and  symptomatic.  As  quiet  a  life  as  possible 
should  be  strictly  enjoined,  owing  to  the  dangers  of  a  sudden  and  fatal  syn- 
copal attack.  Rest  in  bed  is  necessary  in  moderate  and  advanced  cases 
during  a  part  of  the  day  for  the  former  and  constantly  for  the  latter. 
The  diet  should  be  restricted  to  light  nutritive,  concentrated,  and  easily 
assimilable  food,  and  particularly  to  the  nitrogenous  or  proteid  sub- 
stances.    An  absolute  milk  diet  may  be  necessary  in  some  casea. 

Iron  and  arsenic  may  be  administered  in  the  anemic  cases,  and 
strychnin,  guaiacol  carbonate,  phosphorus,  and  the  nuclein  preparations 
may  also  be  given,  along  with  bitter  tonics.     Bismuth  and  salol  may  be 
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of  great  service  in  controlling  the  diarrhea  that  often  occurs.  The 
nausea  and  vomiting  may  be  relieved  by  unfermented  grape-juice, 
albumin-water,  champagne,  cracked  ice,  cerium  oxalate,  creasote,  and 
the  like.  Electricity  is  often  a  valuable  adjunct  in  the  treatment  of 
the  muscular  weakness  and  nervous  exhaustion,  and  even  in  reducing 
the  pigmentation. 

it  seems  quite  probable  that  the  administration  of  the  extract  of 
suprarenal  capsules  will  prove  to  be  of  considerable  value  in  causing 
marked  improvement,  if  not  a  permanent  cure,  in  a  certain  percentage 
of  cases.  In  one  instance  mentioned  by  Osier,  in  which  a  glycerin  ex- 
tract of  a  pig*s  suprarenal  was  given  at  first  in  doses  of  half  a  glass 
three  times  a  day,  improvement  was  noted  in  the  temperature,  pulse, 
weight,  and  physical  and  mental  vigor  from  the  first  week  of  the 
treatment,  which  was  continued  for  three  months  and  a  half.  Eight 
months  after  the  treatment  was  begun  the  patient  appeared  to  be  well 
and  strong,  and  attended  to  business ;  the  pigmentation,  however,  was 
not  removed.  In  a  recent  case  of  my  own  this  remedy  produced  like 
results.  Robin  mentions  a  case  treated  by  the  administration  of  supra- 
renal gland  that  has  shown  persistent  good  health  for  three  years. 
For  the  present,  however,  too  positive  a  value  should  not  be  attributed 
to  the  suprarenal  extract,  and  results  contrary  to  the  above  are  to  be 
found  in  the  literature. 

DISBASBS  OF  THE  TH7ROID  GLAND. 

THYBOIDinS. 

Definition. — Acute  inflammation  of  the  thyroid  gland.  The  gland 
may  either  have  been  previously  healthy  or  the  seat  of  a  goitrous  en- 
largement ;  when  inflammation  attacks  previously  diseased  or  enlarged 
thyroid  tissue  the  term  atrumitis  is  often  used. 

Pathology. — The  gland  is  swollen,  boggy,  and  the  seat  either  of  a 
single  large  or  of  multiple  small  abscesses ;  the  numerous  large  blood- 
vessels are  engorged ;  and  hemorrhages,  thrombi,  and  areas  of  tissue- 
necrosis  are  frequently  found. 

Btiology. — Thyroiditis  is  seldom  primary  in  origin.  It  may  be 
caused  by  traumatism ;  but  usually  it  is  secondary  to  one  of  the  in- 
fectious diseases,  such  as  small-pox,  typhus,  typhoid  fever,  or  ma- 
laria. Rheumatism  has  also  been  given  as  a  cause.  Hemorrhages 
into  the  substance  of  a  goiter,  whether  apoplectic  or  traumatic,  may 
predispose  to  a  strumitis  that  may  be  excited  by  the  introduction  of 
streptococci  by  an  unclean  needle,  etc.  Repeated  congestions  of 
the  thyroid  or  a  simple  acute  congestion  may  also  dispose  to  thy- 
roiditis. 

Symptoms. — There  are  fever,  pahu  siveUing^  and  suppuration  in 
one  or  the  other  lobe  of  the  gland.  Venous  obstruction  may  be  serious 
and  give  rise  to  vertigo,  headache,  cyanosis,  and  epistaxis ;  and  compres- 
sion of  the  windpipe  by  the  great  swelling  may  cause  death  before  the 
abscess  bursts.  Resolution  occurs  infrequently,  especially  in  the  "  strum- 
ous **  cases.  Indeed,  the  symptoms  of  a  strumitis  are  usually  more 
severe,  owing  to  the  greater  size  of  the  thyroid,  a  tendency  to  metas- 
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tasis,  and  to  the  burrowing  of  pus  into  adjacent  tissues  leading  to  per- 
foration and  rupture  of  the  abscess  into  the  trachea  or  esophagus. 

Diagfnosis. — Thyroiditis  must  be  differentiated  from  the  laryngeal 
perichondritis  that  is  also  seen  in  the  course  of  infectious  diseases,  as 
typhoid  fever  and  small-pox.  The  higher  and  more  median  position 
and  the  smaller  swelling  of  laryngo-chondritis  are  distinctive  points. 

Progfnosis. — The  outcome  is  usually  favorable  in  all  cases  in  which 
spontaneous  rupture  occurs  externally  or  when  evacuation  of  the  pus  is 
effected.  Strumitis  runs  a  less  favorable  course  for  the  reasons  men- 
tioned above. 

Treatment. — This  is  antiphlogistic  and  surgical.  The  pus  must  be 
evacuated,  and  tracheotomy  or  thyroidectomy  may  become  necessary. 

GOITBR. 

(JBronchocele,) 

Definition. — A  chronic  hypertrophy  and  hyperplasia  of  a  portion 
or  the  whole  of  the  thyroid  gland.  It  is  of  obscure  origin,  involving 
one  or  more  of  the  structural  tissues,  and  is  subject  to  various  degen- 
erative changes. 

Pathology. — Several  different  varieties  are  described.  In  the  simple 
hypertrophic  or  parenchymatous  form  there  is  a  hyperplasia  of  all  the 
original  tissue-elements.  The  follicular  form  shows  an  increase  of  the 
true  glandular  elements  alone. 

Fibrous  goiter  is  that  variety  in  which  the  interstitial  tissue  or  stroma 
is  increased  out  of  all  proportion  to  the  hyperplasia  of  the  follicles, 
which  are  also  involved  in  a  much  slighter  degree.  This  variety  of  goiter 
may  have  an  inflammatory  origin  (thyroiditis).  In  old  cases  marked 
'sclerosis  may  be  assumed.  There  is  also  a  vascular  variety,  in  which  the 
blood-vessels  are  enormously  dilated.  More  commonly  the  veins  are 
affected ;  but  in  the  so-called  aneurysmal  variety  the  arteries  are  chiefly 
involved.  The  intense  venous  variety  of  vascular  goiter  has  been  de- 
nominated '*  cancerous  tumor  of  the  thyroid,"  and  the  whole  gland  may 
in  such  cases  be  quite  elastic  and  like  spongy  erectile  tissue.  Follicular 
hyperplasia  is  often  associated  with  vascular  enlargement. 

The  special  varieties  of  goiter  due  to  degenerative  changes  are  the 
cystic^  amyloid^  colloid^  and  calcareous^  and  of  these  the  first  named  is 
the  most  common.  It  consists  in  the  development  in  a  large  goiter  of 
one  or  more  large  or  small  cysts  filled  with  different  kinds  of  fluid  of 
varying  consistency.  Sometimes  the  liquid  is  colloid  or  mucinous  in 
nature,  and  it  may  be  chocolate-colored  and  contain  the  residue  of  hemor- 
rhages (cbolesterin,  fatty  products,  and  albumin).  Amyloid  changes 
affect  principally  the  vessels ;  colloid  changes  are  also  frequent,  while 
calcareous  infiltration  is  seen  in  very  old  fibrous  goiters.  Inflammation 
and  suppuration  of  the  goitrous  gland  may  ensue. 

biology. — Goiter  may  occur  anywhere  sporadically.  Endemically 
and  in  its  worst  forms  it  occurs  in  the  mountainous  districts  of  Europe, 
Asia,  Mexico,  and  South  America,  particularly  in  the  Alps,  Pyrenees, 
and  Andes.  It  has  also  appeare<l  in  certain  limestone  regions,  such  as 
New  England  and  Ontario,  Canada,  where  the  habitual  use  of  limestone- 
water  for  drinking  purposes  seems  to   induce  the  disease.     Heredity 
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undoubtedly  plays  a  part  in  its  causation,  certain  children  having  been 
born  with  goiter.  Occasionally  it  has  become  epidemic  in  certain  sec- 
tions of  the  goitrous  districts  in  Europe  where  military  garrisons  have 
been  stationed,  thus  indicating  the  possibility  of  some  infectious  influ- 
ence. Women  are  more  liable  to  goiter  than  men,  and  it  is  more  com- 
mon to  find  it  after  ten  or  twenty  years  of  age.  It  has  been  alleged 
that  pregnancy  also  influences  the  development  of  this  condition. 

Symptoms. — The  enlarged  thyroid  is  readily  recognized  and  feltj 
though  the  patient  may  complain  of  nothing  but  the  disfigurement,  ex- 
cept when  the  tumor  is  of  suflicient  size  to  cause  symptoms  of  compres- 
sion. The  goiter  develops  very  gradually,  and  may  vary  in  dimensions 
from  the  merest  perceptible  enlargement  to  a  growth  that  overhangs 
the  chest  and  greatly  hinders  the  movements  of  the  head.  It  may  or 
may  not  be  uniform  in  its  development,  and  is  often  more  enlarged  on 
the  right  side  and  in  front  than  on  the  left  side.  It  is  not  infrequently 
observed  to  increase  in  size  with  each  succeeding  pregnancy  and  during 
or  after  each  menstrual  flux. 

The  tumor  is  painleas^  is  not  adherent  to  the  overlying  skin  or  to 
any  of  the  neighooring  bones,  and  rises  and  falls  during  the  act  of 
swallowing,  moving  with  the  larynx.  The  veins  covering  it  are  swollen 
and  prominent.  It  interferes  with  respiration  oftener  than  with  deglu- 
tition, causing  dyspnea ;  alteration  or  loss  of  the  voice  may  also  ensue. 
Displacement  and  distortion  of  the  trachea,  the  vessels,  and  other  cer- 
vical tissues  may  be  produced.  Large  pendulous  growths  usually  cause 
less  serious  discomfort  than  the  small  encircling  tumors  that  extend 
downward  into  the  thorax.  Headache,  somnolence,  and  marked  cere- 
bral symptoms,  such  as  tetany  and  convulsions,  have  been  described. 

The  general  health  or  nutrition  seldom  fails  unless  inflammation  and 
suppuration  (strumitis)  attack  the  goiter  during  the  course  of  some  in- 
fectious disease,  as  not  infrequently  happens,  or  in  cases  in  which  the 
thyroid  function  is  abolished,  leading  to  the  profound  nutritional  and 
cerebral  disorders  of  cretinism  in  children  or  myxedema  in  adults. 

Dettrich  and  Osier  have  each  reported  an  instance  of  a  goitrous 
growth  affecting  aberrant  portions  of  thyroid  found  in  the  upper  region 
of  the  pleural  cavity,  one  on  the  right  and  one  on  the  left  side. 

8u<lden  death  may  ensue  in  a  few  cases,  either  from  pressure  on  the 
vagi,  or  from  a  severe  hemorrhage. 

Auscultation  often  reveals  a  loud  blowin^ir  murmur,  especially  marked 
in  the  vascular  bronchoceles.  Palpation  over  the  tumor  often  shows 
the  bossellated  surface  present  in  cystic  goiter ;  fluctuation  may  also 
be  detected  in  such  cases,  as  well  as  over  the  abscess  of  a  strumitis. 

Diag^nosiS* — Goiter  is  easily  differentiated  from  other  enlargements. 
The  constant  location  and  the  character  and  course  of  growth  of  the 
bronchocele  are  distinctive.  If  both  lobes  of  the  thyroid  are  affected, 
making  a  symmetric  swelling,  the  diagnosis  is  almost  assured.  Bron- 
chocele is  not  easily  confounded  with  other  cervical  tumors,  such  as 
Igmphadenoma^  glandular  tuberculosis^  carcinoma  or  abscess  of  the  thy- 
roiAy  or  sebaceous  cysts.  A  characteristic  feature  of  tumors  of  the  thy- 
roid is  their  vertical  movement  during  the  act  of  deglutition. 

Prognosis. — This  is  guardedly  favorable  as  to  life,  but  unfavorable 
as  to  cure.     The  course  is  chronic. 
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Treatment. — Prophylaxis  should  be  practised  in  goitrous  districts 
by  the  drinking  of  boiled  water  only,  and  removal  to  a  non-goitrous  region 
is  advisable.  The  majority  of  drugs  recommended  for  internal  and  ex- 
ternal use  have  been  proved  valueless,  though  in  the  parenchymatous 
and  follicular  forms  potassium  iodid  by  the  mouth  and  the  vigorous  and 
methodic  use  of  iodin  over  the  tumor  have  been  much  lauded.  Mer- 
curial ointment — the  red  or  biniodid  especially — has  also  been  recom- 
mended for  local  application.  Ergot  or  belladonna  in  progressively 
increasing  doses  may  do  good  in  vascular  goiters.  The  younger  and 
softer  goiters  may  also  be  benefited  by  electrolysis,  needles  attached  to 
the  negative  pole  being  inserted  into  the  substance  of  the  tumor  while  a 
large  sponge  or  clay  positive  electrode  is  placed  in  the  vicinity. 

In  the  older,  fibrous,  and  degenerated  goiters  surgical  treatment 
alone  may  be  of  service.  Injections  of  iodin,  tapping  of  cysts,  incisions 
of  the  isthmus,  and  ligature  of  the  thyroid  arteries  have  been  practised 
among  the  lesser  operations.  Thyroidectomy,  or  a  partial  extirpation 
of  the  thyroid,  is  the  radical  and  final  operation. 

Recently,  the  fresh,  chopped  thymus  gland  of  the  sheep,  spread  on 
bread,  was  given  in  20  cases  of  follicular  and  parenchymatous  goiter 
with  gratifying  results.  A  perceptible  diminution  in  the  size  of  the 
goiter  was  demonstrated  by  actual  measurements.  Complete  recovery, 
in  an  anatomical  sense,  however,  was  realized  in  two  cases  only. 

EXOPHTHALMIC  QOITBR. 
(Graves's  Disease;  Basedow's  Disease,) 

Definition  and  Nature. — Although  the  view  cannot  be  unreservedly 
accepted,  exophthalmic  goiter  is  probably  of  thyroid  origin  and  is  de- 
pendent upon  an  abnormal  action  (or  over-action)  of  the  thyroid  gland ; 
it  is  characterized  clinically  by  tachycardia,  tremors,  enlarged  thyroid, 
and  exophthalmos.  Among  other  leading  theories  the  following  may 
be  briefly  stated :  (1)  that  it  is  due  to  disturbed  innervation  (Buschan) ; 
(2)  that  the  seat  of  the  disease  resides  in  the  medulla  oblongata ;  (3)  that 
it  is  an  affection  of  the  sympathetic  nerves ;  and  (4)  that  it  is  a  disease  of 
the  central  nervous  system  associated  with  a  chronic  intoxication. 

The  theory  held  by  Mobius,  that  exophthalmic  goiter  is  attributable 
primarily  to  a  disturbance  of  the  function  of  the  thyroid  ("  hyperthyroid- 
ation  "),  a  condition  directly  opposed  to  the  lack  of  thyroid  function,  as 
in  myxedema,  is  amply  supported  by  clinical  evidence,  the  complex  symp- 
tom-group of  the  former  being  directly  antagonistic  to  that  of  the  latter 
disease.  Thyroid-feeding,  moreover,  while  it  sometimes  causes  paren- 
chymatous goiters  to  disappear  rapidly,  usually  aggravates  the  symptoms 
of  Basedow*s  disease.  Regarding  the  pathologic  changes  in  the  thyroid 
little  is  known.  Brissaud*  found  in  25  cases  of  various  chronic  diseases 
changes  in  the  thyroid,  and,  although  the  glands  in  exophthalmic  goiter 
showed  no  changes  peculiar  to  that  disease,  yet  quantitatively  the  lesions 
were  always  such  as  to  make  "  hyperthyroidation  "  possible.  Persist- 
ence of  the  thymus  gland  is  common  (Hector  MacKenzie).  Muscular 
changes,  probably  resulting  from  toxemia,  explain  the  profound  muscu- 
lar weakness  (Askanazy).     Jaunin'  and  Gautier'  contend  that  chronic 

»  Mertreffi  mid.,  No.  34,  189.").         "^  R^r.  mSd.  de  la  Suisse  r<m.,  No.  5,  p.  301,  1899. 
3  Med.  Record,  Dec.  2,  1899. 
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iodism  and  exophthalmic  goiter  are  practically  the  same  condition. 
Minor  ^  affirms  that  the  disease  may  be  due  to  gastro-intestinal  auto- 
intoxication. 

Btiology. — It  is  more  common  in  women  than  in  men.  A  table  of 
200  cases  showed  161  females  and  39  males  (Eshner) ;  and,  although  it 
has  been  met  with  at  both  extremes  of  life,  it  is  seen  usually  in  adults. 
The  influence  of  heredity  is  undoubted,  and  several  members  of  a  family 
may  anffer,  persons  that  possess  a  sensitive  nervous  organization  being 
especially  prone  to  the  disease. 

Among  direct  causes  are  emotional  disturbance,  worry,  severe  acute  dis- 
ease (noted  in  two  of  my  cases),  and  prolonged  mental  or  physical  strain. 

The  disease  may  also  occur  as  a  secondary  complication  in  the  course 
of  simple  goiter,  affections  of  the  nose,  and  pregnancy;  this  variety, 
however,  is  to  be  distinguished  from  the  primary  or  essential  form. 

Symptoms. — The  development  of  the  characteristic  symptoms  is 
generally  ffradual,  though  it  may  rarely  be  rapid.  In  the  so-called  abor- 
tive form  the  symptoms  arise  somewhat  rapidly,  but  early  subside. 

In  acute  Bascniow's  disease  the  symptoms  consist  of  an  excessively 
rapid  action  of  the  heart,  incessant  vomiting,  purging,  and  marked 
exophthalmos,  with  or  without  pronounced  cerebral  symptoms.  J.  H. 
Lloyd's  case  proved  fatal  after  an  illness  of  three  days. 

In  the  chronic  form  heart-hurry  is  almost  constantly  a  conspicuous 
early  symptom,  and  not  seldom  have  I  found  that  it  precedes  for  a  long 
period  of  time  the  appearance  of  the  remaining  characteristic  features 
(enlargement  of  the  thyroid,  exophthalmos,  and  tremor).  The  pulse 
remains  at  or  over  100  beats  per  minute,  and  upon  unusual  exertion  or 
excitement  the  heart's  action  becomes  violent  and  irregular,  the  pulse 
even  reaching  160  or  over.  Palpitation,  often  with  breathlessness,  is  a 
distressing  symptom. 

Oardiac  Physical  Signs. — Inspection  reveals  a  forcible  impulse  that  is 
not  displaced,  though  late  in  the  affection  it  may  be  much  extended  in 
superficial  area.  The  carotids  and  the  abdominal  aorta  beat  more  or  less 
violently,  and  the  capillaries  and  veins  of  the  hands  may  also  pulsate 
visibly.  Palpation  detects  an  increased  force  of  the  cardiac  impulse. 
The  area  of  pereusaion-dulneas  may  be  somewhat  increased,  as  hyper- 
trophy and  secondary  dilatation  supervene.  On  auscultation^  blowing 
murmurs  over  the  heart  and  the  great  vessels,  as  well  as  an  increased 
accentuation  of  the  valvular  sounds,  may  be  audible  even  for  some 
distance  from  the  patient.  Distinct  bruits  may  be  heard  over  the  base 
and  manubrium. 

Uxophthalmoa, — Protrusion  of  the  eyeballs  is  usually  present.  The 
degree  of  exophthalmos  varies  greatly  from  time  to  time  in  the  saine 
case — a  fact  that  points  to  an  increased  amount  of  blood  or  lymph  in  the 
orbit  as  its  cause.  In  advanced  cases  permanent  prominence  of  the  balls 
may  be  attributable  to  augmentation  of  the  orbital  adipose  tissue.  On 
closing  the  eyes  a  rim  of  white  is  visible  above  and  below  the  cornea,  and 
6raefe*s  sign,  immobility  of  the  upper  lid  when  the  eye  is  turned  down- 
ward, are  two  symptoms  of  great  diagnostic  importance.  Miibius  has 
called  attention  to  the  inability  to  converge  the  eyes  upon  near  objects ; 
and  Stellwa^,  to  an  apparent  separation  of  the  eyelids,  due  to  spasm  or 
retraction  of  the  upper  lid.  The  pupils  and  the  vision  are  unaffecte<l 
>  Mat.  Record,  Dec.  2,  1899. 
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while  the  patient  winks  less  often  than  in  health.  Abnormalities  are 
rarely  presented  by  the  optic  nerves,  and  ulceration  of  the  cornea  may 
supervene.     The  retinal  arteries  pulsate. 

Thyroid  enlargement  may  either  accompany  or  follow  the  exophthal- 
mos, and  has  for  its  cause  the  great  dilatation  of  the  vessels,  particu- 
larly of  the  arteries.  The  enlargement  is  usually  moderate,  and  may 
be  general  or  partial,  the  size  of  the  gland  exhibiting  sudden  variations, 
since  it  is  dependent  upon  the  circulatory  disturbance.  Inspection  may 
also  show  visible  pulsation ;  palpation  feels  a  thrill,  and  auscultation 
renders  audible  a  double  systolic  murmur.  The  latter  sign  is  probably 
present  in  most  instances,  though  not  constantly. 

Nervous  Symptoms. — Muscular  tremors  form  an  early  symptom ;  they 
are  involuntary,  and  fine  in  character,  numbering  about  eight  to  the 
second  (Osier).  The  characteristic  features  of  neurasthenia  appear 
and  gradually  increase  in  intensity.  Mental  disturbances^  particularly 
marked  depression  or  great  excitability,  are  common^  and  even  mania 
(which  may  prove  speedily  fatal)  or  melancholia  may  be  observed. 

Cutaneous  Symptoms, — The  temperature  may  at  intervals  be  mode- 
rately elevated,  and  this  symptom  may  be  associated  with  profuse  sweat- 
ings. Among  other  cutaneous  phenomena,  though  these  are  for  the 
greater  part  occasional,  are  pigmentation  (which,  in  the  case  of  a  physi- 
cian whom  I  recentlv  saw  suffering  from  Basedow's  disease,  was  as  pro- 
nounced as  in  typical  Addison's  disease),  scleroderma,  urticaria,  pruritus, 
and  circumscribed  solid  edema.  In  the  advanced  stage  malleolar  edema 
sets  in  and  may  become  general.  A  marked  diminution  in  the  cutaneous 
resistance  to  the  electric  current  has  been  noted  by  Charcot.  The  fore- 
head is  not  wrinkled  as  in  health. 

General  Symptoms. — Muscular  weakness,  either  local  or  general,  is 
pronounced;  the  patient  becomes  anemic  and  is  at  last  extremely 
emaciated.  Vomiting  and  purging  may  appear  at  different  times  and 
assume  great  gravity,  and  in  some  cases  hemorrhages  (epistaxis,  he- 
moptysis, hematemesis)  tend  to  supervene.  Albuminuria  and  an  in- 
creased amount  of  urine,  with  glycosuria,  are  among  the  commoner 
complications.  Louise  Bryson  has  maintained  that  diminution  in  the 
chest-expansion  is  a  characteristic  sign  of  exophthalmic  goiter;  and 
Patrick,^  who  examined  40  cases,  found  that  there  was  an  average 
diminution,  but  believed  it  to  be  proportionate  to  the  amount  of 
the  general  muscular  weakness.  Rarely  a  myxedematous  condition 
is  associated ;  probably  the  disease  is  also  remotely  related  to  sclero- 
derma. 

Diagnosis. — The  diagnosis  of  Graves's  disease  may  be  made  when 
tacTiycardia  or  delirium  cordis  and  fine,  general  muscular  tremors  are 
present.  Exophthalmos  and  enlargement  of  the  thyroid  are  often  late- 
appearing  symptoms,  and  are  as  often  temporarily  lacking  even  in  fully- 
developed  cases.  Rarely,  either  or  both  of  these  signs  may  be  permanently 
absent.  On  the  other  hand,  in  a  few  cases  exophthalmos  is  the  sole  cha- 
racteristic feature  for  a  long  time,  though  it  is  eventually  followed  by  an 
unmistakable  symptom-group.  Parenchymatous  goiter  presents  a  non- 
pulsating  tumor,  and  hence  is  easily  distinguishable  from  the  thyroid 
»  Deutxhe  me<i.  Woch.,  Dec.  20,  1894. 
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enlargement  of  Basedow's  disease  with  its  additional  unequivocal  symp- 
toms. 

Course  and  Prognosis. — The  chronic  form  of  the  disease  endures, 
as  a  role,  for  a  few  years.  A  gradual  subsidence  of  the  cardinal  symp- 
toms for  a  long  period  has  been  noted,  and  in  such  cases  complete  recov- 
ery may  be  claimed.  In  fully-developed  cases  the  prognosis  formerly  was 
almost  hopeless,  but  since  the  introduction  of  the  operative  treatment 
many  cases  have  been  greatly  benefited,  and  others,  though  constituting 
a  smaller  number,  have  been  entirely  cured. 

Treatment* — This  is  (a)  Hygienic^  (6)  Medicinal^  and  {c)  Operative. 

(a)  Hygienic. — The  environment,  both  physical  and  mental,  should  be 
made  as  favorable  as  possible.  A  change  of  climate,  and  especially  mod- 
erate elevation,  in  cases  not  too  far  advanced,  bring  about  beneficial  re- 
sults. Such  elevation  (3250  feet)  produces  a  sedative  effect  upon  the 
nervous  state  that  reacts  most  favorably  upon  the  circulatory  organs, 
while  the  purity  and  tonic  quality  of  the  air  have  a  general  strengthening 
and  restorative  effect  (Yeo).  Among  other  promising  measures  may  be 
mentioned  the  wet-pack,  methodical  hydrotherapy  with  massage,  and  a 
continuous  galvanic  current.  The  electric  treatment  should  be  given  a 
thorough  trial  over  three  or  four  months  (Osier).  The  local  use  of  an  ice- 
bag  to  the  precordium  has  acted  admirably  in  reducing  the  heart-hurry  in 

•a  few  cases  of  my  own.  I  have  also  observed  favorable  results  from  care- 
fully graduated  physical  exercise.  Rest  in  bed  for  a  few  weeks  at  a  time, 
at  intervals,  is  often  followed  by  improvement,  though  I  have  never  seen 
complete  cure  follow  this  plan  of  treatment. 

(b)  Medicinal  Treatment. — This  is  probably  secondary  to  the  hygenic 
and  operative  measures.  In  two  cases  of  my  own,  however,  recovery  fol- 
lowed the  persistent  use,  for  about  six  months,  of  the  following  prescrip- 
tion: 

^.  Extr.  digitalis,  gr.  iv  (0.259) ; 

Extr.  ergotse  (Squibb),  3ss      (2.0) ; 

Strychnin®  sulph.,  gr.  ss  (0.032) ; 

Ferri  arsenias,  gr.  ij  (0.129). 
M.  et  ft.  capsular  No.  xxiv. 
Sig.  One  t.  i.  d.  aft;er  meals. 

In  2  other  cases  (one,  a  trained  nurse)  the  use  of  sodium  salicylate  (gr.  x- 
0.648 — four  times  a  day)  was  followed  by  almost  total  relief  L.  Webster 
Fox  also  warmly  advocates  the  latter  remedy  in  this  affection.  Trachewsky, 
in  Kocher*8  clinic,  found  that  sodium  glycerophosphate  (gr.  xx — 1.296 — 
three  or  four  times  a  day),  had  the  effect  of  diminishing  the  size  of  the 
enlarged  thyroid  glands,  and  Starr  ^  has  also  found  this  remedy  of  great 
service  in  several  cases.  Other  therapeutic  agents  that  have  been  exten- 
sively employed,  but  with  doubtftil advantage,  are  aconite,  veratrura  viride, 
and  belladonna.  From  all  of  the  clinical  testimony  at  hand  I  feel  con- 
vinced that  thyroid-feeding  is  contraindicated  in  the  treatment  of  Basedow's 
disease,  unless  a  myxedematous  condition  be  associated,  when  it  may  prove 
efficient.  S.  Solis-Cohen  and  others  have  used  extract  of  suprarenal 
gland  with  good  results. 

{e)  OperatiTe  Treatment. — Starr*  has  collected  190  cases  in  ^vhich 

>  MMotd  Newt,  April  IS,  1S96.  *  Loe.  cit. 
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some  form  of  operation  was  performed.  Of  these,  74  are  reported  as  com- 
pletely cured,  many  of  them  having  been  watched  two  to  four  years 
before  the  result  was  published;  45  of  the  cases  were  improved,  and 
23  died  immediately  after  operation.  The  symptoms  preceding  the 
fatal  result  are  sudden  hyperpyrexia,  with  rapid  pulse,  nervous  dis- 
tress, sweating,  cardiac  failure,  and  collapse.  The  statistics  of  Kinni- 
cutt  and  of  Abram  ^  (particularly  the  latter)  show  less  encouraging  re- 
sults from  operation.  It  is  to  be  remembered  that  under  the  most  fa- 
vorable circumstances  a  complete  cure  will  not  be  attained  immediately, 
and  frequently  not  for  several  years.  I  am  convinced  that  removal  of 
the  entire  gland  is  not  to  be  advised,  since  myxedema  will  likely  result. 
Bilateral  resection  of  the  sympathetic  nerve  has  been  done  by  Schwartz 
and  others  with  marked  benefit.  Rehu^  presents  a  statistical  report  of 
32  resections  of  the  sympathetic :  31.1  per  cent,  were  cured,  50  per  cent, 
improved,  12.5  per  cent,  were  unimproved,  and  9.5  per  cent,  proved 
fatal.     Resection  is  recommended  as  the  best  operation. 

MYXEDEMA. 
(Sporctdic  Cretinism.) 

Definition. — A  general  nutritional  disorder,  consequent  upon  atro- 
phy and  loss  of  function  of  the  thyroid  gland,  and  characterized  by  a 
myxedematous  infiltration  of  the  subcutaneous  tissue  and  a  cretinoid 
cachexia. 

Three  varieties  occur,  as  follows :  (1)  True  myxedema ;  (2)  Cretinism 
(the  absence  of  thyroid  function — congenital,  or  lost  during  childhood)  ; 
(3)  Operative  myxedema,  due  to  total  removal  of  the  glands  for  surgical 
reasons  or  in  experiments  upon  lower  animals. 

Nature  of  Myxedema  Proper  of  Adults. — Charcot,  who  gave  the  name 
of  cachexie  pachydermiqtie  to  this  disease,  believed  it  to  be  of  tropho- 
neurotic origin.  Atrophy  of  the  thyroid  is  pretty  constantly  present, 
and  the  gland  may  either  be  converted  into  a  small  fibrous  mass  or  be 
entirely  absent,  so  that  the  causal  relation  between  myxedema  and 
functional  and  structural  alterations  of  the  thyroid  seems  to  be  conclu- 
sive. Moreover,  the  therapeutic  test  of  improvement  under  the  admin- 
istration of  thyroid  extract  sustains  this  view.  It  is  probable  that  the 
active  thyroid  supplies  some  essential  secretion  which  maintains  normal 
metabolism,  though  this  product  has  not  been  isolated.  Its  existence 
being  inferred,  however,  it  has  been  called  thyroidin?  Ponfick  has 
pointed  out  that  the  hypophysis  sometimes  shows  changes  resembling 
those  in  the  thyroid  gland.  The  fact  that  in  a  good  many  cases  of 
myxedema  a  considerable  portion  of  the  thyroid  gland  is  unaltered  and 
partly  capable  of  functionating  arouses  a  suspicion  that  the  hypophysis 
may  share  in  the  production  of  this  disease. 

Etiology. — 1  he  thyroid  was  destroyed  by  actinomycosis  in  a  case 
of  myxedema  reported  recently.  Myxedema  may  also  be  secondary  to 
exophthalmic  goiter^  but  it  is  then,  as  in  the  case  of  a  simple  acute  goiter, 

'  American  Year-Book  of  Medicine  and  Surqeryy  1897. 
'  Soc.  Rep.,  Munch,  med.  Woch.,  No.  41,  p.  ISo'?,  1899. 

'  The  term  "  thyroidin  "  lias  also  been  given  to  a  subetance  possessing  specific  thera* 
peutic  activities  that  has  been  obtained  from  the  thyroid  gland  of  the  sheep. 
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only  a  tnuurient  condition.  Women  are  much  more  frequently  affected 
than  men,  and  a  neurotic  condition  may  precede  some  cases.  The  dis- 
ease may  affect  several  members  of  a  family,  and  hereditary  transmission 
through  the  mother  has  been  observed.  Sisters  may  suffer,  one  from 
myxedema  and  the  other  from  exophthalmic  goiter.  Pregnancy  may 
cause  a  disappearance  of  the  myxedematous  symptoms  (Osier).  The 
symptoms  may  reappear  after  delivery. 

Symptoms. — The  myxedematous  condition  is  most  plainly  noted  in 
the  faetj  the  skin  being  swollen,  but  inelastic,  rough,  dry,  and  firm. 
The  lines  of  facial  expression  are  obliterated,  and  the  features  are 
1>road,  coarse^  immobile,  and  bulky.  The  physiognomy  is  stupid,  dull, 
and  phlegmatic,  and  simulates  imbecility.  The  hair  falls  out,  owing 
to  deficient  nutrition;  and  the  general  bulk  of  the  body  is  mark- 
edly increased.  Pressure  does  not  produce  pitting^  as  in  true  edema. 
According  to  Ord,  the  local  tumefaction  of  the  skin  and  subcutaneous 
tissue  is  most  frequently  prominent  in  the  supraclavicular  regions. 
The  mucaus  membranes  are  also  infiltrated,  and  the  teeth  may  become 
loosened.  The  tongue,  lips,  and  nose  are  thickened,  and  the  voice  is 
monotonous,  slow,  and  has  a  ''leathery  tone,"  "with  curious  nasal 
explosions  at  short  intervals  during  speaking."  Bodily  movements 
are  slow,  and  the  gait  is  heavy  and  uncertain  on  account  of  disturbed 
co-ordination. 

Nervous  Symptoms. — Mental  perception  and  thought  are  also  slow, 
and  the  memory  is  defective  and  slow  to  respond.  Not  infrequently 
there  may  be  considerable  irritability,  or  hebetude  alternating  with 
sudden  excitability.  The  patient  may  become  suspicious,  and  later  is 
subject  to  delusions  and  hallucinations ;  or  the  apathy  may  pass  into  a 
melancholia,  ending  at  last  in  dementia.  Ord  mentions  ''  the  aggrava- 
tion of  all  symptoms  during  low  climatic  temperatures;  "  and  '^ among 
the  minor  or  accessory  signs  may  be  quoted  abnormal  subjective  sensa- 
tions, belonging  particularly  to  taste  and  smell;  occipital  headache; 
marked  alterations  of  temper  ;  and  a  curious  persistence  of  thought  and 
action,  overriding  all  attempts  at  interruption  by  friends  or  observers." 

The  temperature  in  myxedema  is  usually  either  normal  or  subnormal. 
Albumin  and  sugar  are  occasionally  found  in  the  urine,  but  the  quantity 
of  nitrogen  excreted  is  small,  owing  to  the  diminished  metabolism  of 
proteids.  Hemorrhages  from  the  nose,  gums,  and  bowels  sometimes 
occur.  Ascites  also  may  be  present  in  some  cases,  and  may  simulate 
ovarian  tumor.  The  thyroid  is  not  palpable,  partly  because  of  its 
atrophy,  and  partly  because  of  the  thickened  myxedematous  tissues  of 
the  neck. 

The  diagnosis  is  not  difficult  if  one  bears  in  mind  the  character- 
istic manifestations  described  above.  Mxedema  could  hardly  be  mistaken 
for  acute  or  chronic  nephritis  in  the  absence  of  pitting,  etc.,  as  some  have 
supposed.  Chapman^  mentions  a  solid  appearance  of  the  conjunctiva 
as  an  early  sign  of  diagnostic  value. 

The  prognosis  is  guardedly  favorable  in  a  majority  of  the  cases 
since  the  introduction  in  the  treatment  of  thyroid-feeding.  The  course 
of  the  disease  is  slow,  however,  ofton  lasting  from  five  to  fifteen  years, 
and  death  from  intercurrent  disease  is  not  uncommon. 

*  Lanceiy  Sept  30, 1899. 
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Treatment. — Until  the  advent  of  thyroid-feeding  the  treatment  of 
myxedema  was  palliative,  and  usually  unsuccessful. 

A  warm  and  equable  climate  is  very  desirable,  owing  to  the  sub- 
normal temperature  from  which  the  patients  frequently  suffer.  The 
various  warm  baths — as  the  Turkish,  Russian,  and  electric — should  be 
employed  for  the  same  reason.  Pilocarpin  has  been  recommended,  and 
strychnin  and  arsenic  have  been  administered  for  their  tonic  effect. 

Since  the  brilliant  results  obtained  by  Murray,  however,  the  internal 
use  of  the  thyroid  gland  of  sheep  or  calves  has  come  into  a  well- 
deserved  favor  in  the  treatment  of  all  cases  of  myxedema,  whether  of 
the  so-called  true  form,  of  sporadic  cretinism,  or  of  the  cachexia 
strumipriva.  The  gland  may  be  given  raw  or  cooked,  in  the  form  of 
the  glycerin  extract,  or  in  the  dried  and  powdered  extract ;  the  last 
named  is  sometimes  put  into  tabloid  form.  If  cooked,  the  gland  should 
be  only  partially  "done.'*  The  fresh  thyroid  is  minced  and  often 
spread  on  bread,  and  from  one  quarter  to  half  a  gland  may  be  taken 
daily. 

The  glycerin  extract  is  readily  made.  "  Several  dozens  of  thyroids 
of  young  sheep  or  calves  are  carefully  separated  from  the  connective 
tissue,  cut  into  small  pieces  about  the  size  of  a  bean,  and  then  put  into 
a  jar  and  covered  with  glycerin  of  the  best  quality,  allowing  2  ccm. 
of  glycerin  for  each  lobe  of  the  thyroid  used.  The  mixture  is  permitted 
to  stand  for  twenty-four  or  thirty-six  hours,  and  is  then  squeezed  through 
a  cloth,  so  as  to  get  out  as  much  liquid  as  possible.  Of  this,  2  com., 
corresponding  to  about  half  a  gland,  may  be  given  at  a  dose.  If  used 
for  hypodermic  injection,  to  a  dram  (4.0)  of  the  glycerin  extract  is  added 
half  a  dram  (2.0)  of  a  1  per  cent,  solution  of  carbolic  acid  in  distilled 
water,  of  which  mixture  from  10  to  15  minims  (0.66-1.0)  may  be  in- 
jected three  or  four  times  a  week/'* 

It  is  safest — for  reasons  that  will  be  pointed  out  below — to  begin 
with  quite  small  doses,  and  gradually  increase,  especially  if  there  is 
much  gastric  irritation.  Not  more  than  5  minims  (0.333)  of  the  glycerin 
extract  should  be  given  at  the  start.  This  dose  may  be  increased  grad- 
ually until  15  or  20  minims  (1.0-1.33)  are  taken  three  times  cQiily. 
From  3  to  5  grains  (0.194-0.324)  of  the  powdered  gland  or  tabloid  form 
will  be  a  safe  commencing  dose  in  adult  myxedema :  a  caution,  however, 
is  necessary  regarding  the  various  manufactured  preparations  of  the 
thyroid  gland,  some  of  which  are  impure  and  even  dangerous,  owing  to 
the  careless  handling  or  fraudulent  substitution  in  order  to  meet  the 
demand  for  thyroid  extracts  on  trial  in  other  affections. 

The  toleration  of  thyroid-feeding  docs  not  depend  upon  the  Yolume, 
but  upon  the  functional  activity,  of  the  gland,  and  this  fact,  together 
with  the  evidences  of  toxic  action  reported  in  some  instances  of  the 
administration  of  thyroids  to  a  maximum  degree,  make  it  important  to 
urge  again — as  intimated  above — the  neoessity  of  small  dosage  at  the 
beginning  of  treatment,  and  the  most  careful  and  judicious  increase  ia 
the  quantity  given.  The  additional  fact  of  an  occasional  cumulative 
action  should  also  be  emphasized.  Should  vomiting,  renal  pain,  tachy- 
cardia, suffusion  of  the  face,  syncope,  vertigo,  or  marked  headache 
supervene,  the  remedy  should  be  stopped  at  once.  The  treatment 
*  Osier,  in  the  Amer,  Text-book  of  Therapeutir^,  pp.  g2G,  927. 
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mmy  be  resumed  again  cautiously,  alternatiDg  with  intervals  of  cessa- 
tion. I  have  observed  that  by  combining  arsenic  with  any  of  the 
preparations  of  thyroid  the  toxic  effects  of  the  latter  can  be  in 
great  measure  obviated.  Good  results  are  obtained  usually  within  a 
month,  though  it  is  probable  that  even  after  all  the  symptoms  have 
subsided  the  treatment  may  have  to  be  continued  off  and  on  if  the 
thyroid  gland  seems  to  be  permanently  atrophied. 

Gretiiiism,  Sporadic  and  Endemic. — Here  there  is  a  congenital  atrophy 
or  absence  of  the  thyroid  gland,  or  an  enlargement  by  the  growth  of 
fibrous  tissue  at  the  expense  of  the  glandular  elements.  Cretinism  may 
also  develop  in  early  infancy.  The  patients  are  often  the  children  of 
parents  noted  for  violent  emotion  and  having  various  neuroses  and 
goiter,  and  syphilis  has  also  been  supposed  to  have  a  causative  influence. 
Uongenital  myxedema  is  quite  common  only  in  regions  where  goiter  is 
endemic,  and  hence  it  is  rare  in  America.  A  marked  sporadic  case  has, 
however,  been  in  the  Philadelphia  Hospital  for  many  years. 

Shfmptoms. — Cretins  are  dwarfs  with  large  heads  and  faces,  thick 
lips,  thick  protruding  tongues,  broad  bodies  and  members,  and  promi- 
nent abdomens.  The  subcutaneous  tissues  are  myxedematous.  Umbili- 
cal  hernia  has  been  noted.  The  mental  condition  is  that  of  idiocy,  and 
physical  growth  is  retarded  and  slow.  Speech  is  unintelligible  or  nearly 
so,  and  the  voice  harsh.  Walking  may  never  be  accomplished,  and  is 
always  slowly  developed.  There  is  anemia,  the  blood  being  of  a  fetal 
type.     Rheumatic  symptoms  sometimes  occur. 

PragnoM. — The  disease  is  progressive  until  about  the  fifteenth 
year  in  those  cases  developing  during  early  childhood.  Congenital 
cases  usually  die  shortly  after  birth.  At  the  twentieth  or  thirtieth 
year  "the  mental  and  physical  characters  are  those  of  childhood." 

T^reatmenti — Thyroid-feeding  has  been  followed  by  beneficial  results, 
the  checked  growth  having  recommenced  and  the  cretinic  aspect  bavins 
been  largely  Tost.  S.  Kiih  *  has  employed  iodothyrin  in  one  case  with 
quite  as  satisfactory  results  as  those  from  the  dried  thyroid,  while  it 
caused  no  disturbance  of  the  stomach  or  other  disagreeable  effects. 

Operative  Myxedema,  or  Cachexia  Strumipriva. — Extirpation  of  the 
thyroid  for  surgical  reasons  has  given  rise  to  the  gradual  production  of 
symptoms  and  conditions  identical  either  with  true  myxedema  or  with 
the  cretinoid  state.  Partial  removal  of  the  gland  is  not  followed  by 
cachexia  strumipriva,  nor  is  complete  thyroidectomy  when  accessory 
glands  are  present  elsewhere. 

The  administration  of  raw  or  broiled  thyroids,  or  of  their  various 
extracts  or  preparations,  must  also  be  employed  in  this  form  of  myx- 
edema, and  should  be  continued  throughout  the  rest  of  the  patient*s 
life,  perhaps  with  intervals  of  withdrawal  of  the  feeding  until  the  im- 
provement gained  begins  to  lapse. 

*  Philadelphia  Medical  Journal,  April  8,  1899. 
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1.   DISEASES  OF  THE  NOSE. 


ACUTE  RHINITIS. 

(ActUe  NiMoi  Catarrh;  Acute  €&ryta,) 

iSefinitioti. — An  acute  catarrh  of  the  Schneiderian  naembrane,  some- 

teuding  to  involve  the  adjacent  sinuses  and  passages.    It  is  known 

he  laity  as  "cold  in  the  head/' 

I  Btlology,- — Its  most  conspieucitis  cause  is  exposure  to  draughts  of 

fand  to  the  infiuence  of  the  atmospheric  vicissitudes  that  are  espe- 

*'r  prevalent  during  the  winter  and  spring  seasons.     It  often  results 

the  inhalation  of  irritants  (physical,  chemical,  or  biological),     It 

Bij&lso  ihsplay  epidemic  behavior,  and  this  fiiet  seems  to  point  strongly 

nts  microbic  origin.     Hence  local  disturbances  of  the  circulation  due 

>expi>sure  are  to  be  regarded  as  the  accidental  means  of  preparing  the 

1  for  bacterial  invasion.     Acute  rhinitis  may  be  also  secondary  to,  or 

^pa^zated  frora,  inflammations  of  the  faucial  mucos^a  by  contiguity. 

Symptoms,— Sensations    of  ehiUufrKSH,    succeeded  by    feverkhnesa 

'  teajpcrature  reaching  HW  to  101^  F,  :  ^37. 7^-38,3°  C.),  frequent 

^mktjj  headache^  and  a  feeling  of  general  ill-health   are  among  the 

■^^miDeiit  features  that  attend  the  development  .of  coryxa.     Pains  in 

f  extremities  and  back  tend  to  appear  only  in  severe  cases.    The  pulse 

^fi^aeut.  the  skin  dry  and  unduly  warm,  thirst  is  increased,  while  the 

"^ppetite  is  impaired,  and  constipation  often  attends.     The  naml  mucosa 

*fi  swollen,  and  thus  interferes  both  with  the  nasal  respiration  and  the 

^n*ft^  of  smell  and  taste  ;  its  color  is  deepened,  its  surface  covered  at  first 

^'4  opaque  mucus,  and  later  with  a  muco-purulent  secretion.      Among 

*vlj8Tmptoms  is  the  discharge  of  a  watery,  irritating  secretion  from  the 

^^^  and  a  maceration  of  the  epidermis,  with  resulting  abrasions.     On 

•^wuutof  the  swelling  of  the  mucosa  of  the  lacrymal  ducts  the  tears 

»*  down  over  the  cheeks.      Adjacent  truicous  surfaces  then  become  \n- 

^Ke<l,  giving  rise  to  conjunctivitis,  catarrhal  pharyngitis,  laryngitis, 

'Dil  finally,  in  the  severer  types,  bronchitis.     Naso-labial  herpes  is  not 

^ Q&coiainou.     As  the  affection    progresses    the  secretion  becomes  more 

wdant  and  turbid  and  more  or  less  pyoid.     The  Hyraptoms  due  to 

^ttnsion  of  the  catarrhal  inflammation  vary  with  the  organs  or  striic- 

"i^fs  involved.     The  disease  runs  its  course  within  five  or  six  days,  but 
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the  nasal  discharge,  which  gradually  diminishes,  usually  persists  for  a 
few  days  longer. 

Diagnosis. — In  the  presence  of  the  above-mentioned  symptoms  the 
disease  is  readily  recognized.  In  well-marked  cases,  however,  the  pos- 
sibility that  an  infectious  disease  may  be  developing,  the  beginning  of 
which  is  characterized  by  nasal  catarrh  (measles,  influenza,  etc.),  is  to 
be  recollected. 

Prognosis. — Except  in  neglected  cases,  which  result  in  bronchitis, 
and  occur  at  one  or  other  extreme  of  life,  the  disease,  is  free  from  dan- 
ger.    The  nursing  infant  may  have  to  be  fed  with  a  spoon  temporarily. 

Treatment. — At  the  outset  a  purge,  consisting  of  calomel  (gr.  ij — 
0.129),  or  a  pill  of  blue  mass  (gr.  v — 0.324)  at  night,  followed  by  a 
Seidlitz  powder  in  the  morning,  is  advisable.  To  children  a  dose  of 
castor  oil  may  be  given.  The  early  administration  of  a  diaphoretic, 
such  as  Dover's  powder  (gr.  v-x — 0.324-0.648)  at  night  may  arrest  the 
complaint,  and  quinin  in  a  large  dose  (gr.  xij-xv — 0.777-0.9Y 2)  at  night 
may  cut  short  the  course  of  the  disease.  When  the  above-mentioned 
abortive  measures  fail,  the  following  tablet  produces  good  results: 

If».  Quinin.  sulphat.,  gr.  ijss  ^0.162) 

Extr.  belladonnae  fl.,    TTljss      (0.0991 

Sodii  salicylatis,  gr.  xxx  Q.944) 

Camphorae,  gr.  ijss  (0.162). 

M.  et  ft.  tablet  No.  x. 

Sig.  One  tablet  every  hour  or  two. 

For  the  fever  aconite  may  be  employed,  and,  if  the  throat  be  involved, 
bryonia  may  be  given  in  conjunction. 

Local  Treatment. — This  aims  at  soothing  as  well  as  at  reducing  the 
swelling  of  the  Schneiderian  membrane.  The  compound  tincture  of 
benzoin  forms  a  soothing  inhalation  (sij  to  a  pint — 8.0  per  half  liter — 
of  water)  when  raised  nearly  to  the  boiling-point ;  the  vapor  is  inhaled 
for  ten  or  fifteen  minutes  at  a  time.  With  a  view  to  reducing  the  swell- 
ing a  solution  of  cocain  (strength  2  to  4  per  cent.)  may  be  temporarily 
used ;  Mackenzie  recommends  this  admirable  combination  : 

Menthol,  gr.  v  (0.324); 

Pinol  TTlv    (0.324); 

Benzoinol,  f^j     (32.0). 

In  severe  cases  the  patient  should  be  kept  in-doors  and  in  an  atmosphere 
of  even  temperature.  ; 


CHRONIC  RHiNrns. 

(Chronic  Nasal  Catarrh.) 

Two  forms  are  recognized,  the  hypertrophic  and  atrophic,  and  these, 
though,  as  a  rule,  occurring  separately,  may  be  found  in  combination. 

Pathology. — The  morbid  changes  in  hypertrophic  rhinitis  consist 
in  an  enlargement  of  the  lower  turbinated  processes,  together  with  red- 
ness and  swelling  of  the  nasal  mucosa  that  may  be  general  or  limited 
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either  to  the  anterior  or  posterior  nares.  As  the  disease  progresses  the 
thickening  of  the  membrane  increases,  until  it  finally  encroaches  upon 
the  nasal  chambers  at  every  point.  In  addition  to  the  nasal  obstruction 
there  is  a  hypersecretion  of  mucus.  Opposite  changes  occur  in  atrophic 
rhinitis,  such  as  thinning  or  atrophy  of  all  the  structures,  with  enlarge- 
ment of  the  nasal  cavities.  The  nasal  mucosa  is  coated  with  thick,  yel-' 
lowish-green,  decomposing  crusts,  which  emit  a  characteristically  fetid 
odor,  and  the  frontal,  ethmoid,  or  other  accessory  sinuses  may,  by  an 
extension  of  the  inflammation  from  the  nasal  chambers,  be  invaded  by 
mucopurulent  inflammation.  The  atrophic  process  does  not  affect  the 
glandular  structures  of  the  upper  third  of  the  nose,  and  this  fact  ex- 
plains the  most  unpleasant  feature  of  the  affection — namely,  the  hor- 
rible secretion. 

Ktiology. — Frequently  occurring  attacks  of  acute  rhinitis  may  pro- 
dace  the  chronic  form,  and  syphilis  and,  less  commonly,  tuberculosis 
mre  alao  among  its  causes.  Abel  ^  regards  atrophic  rhinitis  as.  infectious, 
claiming  that  the  cause  is  the  bacillus  mucom  ozence^  which  resembles 
closely  the  pneumobacillus,  but  is  distinguishable  from  it. 

Symptoms. — (a)  In  the  hypertrophic  form  nasal  respiration  is  im- 
peded, owing  to  the  hypertrophy  of  the  turbinated  bodies.  The  sense 
of  smell  is  impaired,  and  there  is  a  discharge  of  secretion  from  the 
nares,  particularly  the  posterior, 
inducing '^  hawking."  The  diag- 
nosis is  set  at  rest  by  a  rhino- 
scopic  inspection  of  the  parts. 
While  this  is  a  common  affec- 
tion everywhere,  it  is  wellnigh 
universal  in  this  country. 

{b)  In  chronic  atrophic  ca- 
tarrh there  is  some  degree  of 
nasal  obstruction,  occasioned  by 
the  presence  of  the  thick  crust, 
but  the  most  conspicuous  symp- 
tom is  the  disgusting  odor, 
which  makes  the  patient  re- 
pellent in  society.  The  sense  Fw-  ».— Apparatus  for  cleansimf  the  nasal  passages 
^t*  11      •        1      1  •  A  rs  in  chronic  rhinitis. 

of    smell    IS    lacking.       After 

cleansing  the  membrane  the  rhinoscope  will  show  the  nasal  chambers 

to  be  unduly  capacious. 

Treatment.--(1)  Chronic  Hypertrophic  Rhinitis. — The  treatment  is 
divisible  into  general  and  local.  The  physician  should  procure  an  envi- 
ronment for  his  charge  most  favorable  for  promoting  the  general  nutrition, 
which  is  often  below  the  health-standard.  The  selection  of  a  suitable 
climate,  then,  forms  an  important  part  of  the  management,  and  a  resi- 
dence in  a  locality  that  possesses  a  mild,  e(|uable,  comparatively  dry 
and  pure  atmosphere  is  to  be  advised  and  encouraged.  Various  tonics 
may  then  be  demanded  by  the  general  condition  of  the  patient,  and 
strychnin  and  electricity  are  useful  in  restoring  the  loss  of  power  in  the 
contractile  elements  of  the  intercellular  walls. 

Local  measures  are  employed  to  facilitate  thorough  cleanliness  and 

^Zfit.  f.  Ilyg.  tt,  Infektiowtkrank.,  Bd.  xxi.  H.  1. 
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disinfection  of  the  affected  parts,  though  in  incipient  and  mild  cases 
energetic  treatment  is  scarcely  needful.  The  best  method  of  cleansing 
the  nasal  passages  is  by  means  of  the  coarse  spray  (Fig.  89).  The 
apparatus  of  Lefferts  is  also  to  be  employed  when  the  secretion  is  in- 
spissated or  tightly  adherent.  An  excellent  combination  for  use  in 
'this  manner  is  the  following: 

^.  Sodii  biborat., 

Sodii  bicarb.,  da.  5j  (4.0) ; 

Acid,  carbolici,  gr.  viij  (0.518); 

Listerin.,  %  (32.0) ; 

Aquae  destillat,       q.  s.  ad  Jiv         (128.0). — M. 
Sig.  Use  as  a  spray  three  times  daily. 

It  is  often  desirable  to  use  warm  or  even  hot  liquids,  in  which  case 
the  application  is  made  by  the  use  of  the  anterior  and  posterior  nasal 
syringe.  Powders  are  harmful,  and,  as  the  nasal  douche  is  dangerous 
in  unskilled  hands,  these  should  both  be  abandoned. 

In  hypertrophic  rhinitis  the  obstruction  to  nasal  breathing  is  to  be 
removed,  and  to  accomplish  this  caustics  (chromic,  glacial  acetic,  and 
nitric  acids)  are  used,  of  which  the  most  efficacious  is  chromic  acid. 
This  should  be  applied  by  means  of  a  pointed  glass  rod,  the  application 
being  followed  by  a  sloughing  away  of  the  diseased  tissues.  Among 
other  modes  of  removing  the  nasal  obstruction  that  may  be  mentioned 
are  the  galvano-cautery,  the  thermo-cautery,  and  the  cold-wire  snare; 
these  modes,  however,  are  practised  chiefly  by  the  specialist. 

(2)  In  atrophic  rhinitlB  a  cure  is  to  be  despaired  of,  but  the  patient 
can  be  rendered  free  from  the  offensive  discharge,  and  hence  to  a  great 
degree  comfortable.  As  this  is  often  but  an  advanced  stage  of  hyper- 
trophic nasal  catarrh,  the  general  treatment  is  similarly  directed :  it  is 
therefore  well  to  overcome,  as  far  as  possible,  by  a  mental  stimulus,  the 
depressed  mental  state  due  to  the  fetor.  If  the  diathesis  be  tuberculous, 
cod-liver  oil,  iron,  arsenic,  and  strychnin,  together  with  a  generous  diet, 
are  to  be  advised.  If  syphilis  is  associated,  appropriate  measures  must 
be  instituted.  Moreover,  since  a  subject  of  atrophic  rhinitis  is  a  fertile 
source  of  atmospheric  contamination,  his  living  and  sleeping  apartments 
must  be  highly  ventilated. 

Local  Measures. — An  antiseptic  spray  of  Seiler's  or  Dobell's  solu- 
tion, and  oiling  the  nasal  cavities,  are  measures  to  be  first  tried. 
If  they  prove  non-efficacious,  the  crusts  may  then  be  removed  with  a 
cotton  applicator  coated  with  a  solution  of  hydrogen  peroxid.  We  may 
then  use  a  spray  of  li(|uid  albolone  and  menthol ;  this  serves  not  only 
to  lubricate,  but  to  supply  moisture,  both  of  which  are  important  theni- 
peutic  indications.  Small  ulcerations  occur  in  this  affection  and  induce 
oft-repeated  epistaxis  ;  consequently,  an  attempt  should  be  made  to  heal 
the  latter  and  to  obtain  an  even,  moist  surface.  To  accomplish  this  the 
method  of  Clarence  C.  Rice  may  be  followed — /.  e.  to  rub  the  ulcer- 
ations thoroughly  by  means  of  a  cotton-carrier  with  a  small  hard 
pledget  of  cotton  moistened  with  listerin  or  borolyptol  for  a  few  sec- 
onds at  a  time.  These  antiseptic  frictions  are  made  at  intervals  of  two 
or  three  days  for  two  or  three  weeks. 
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AUTUMNAL  OATABBH. 

{Hay  Asthma;  Hay  Fever,) 

By  this  term  is  meant  a  form  of  asthma  that  occurs  exclusively 
during  the  warm  season  (spring  and  late  summer,  particularly). 

Bfiology, — The  direct  causes  are  the  odorous  principles  given  off 
from  certain  plants  (the  pollen  of  the  Anthoxanthum  odoratum^  of  the  rose, 
etc.),  and  inorganic  dusts  of  various  sorts.  In  some  instances  it  appears 
to  arise  without  obvious  exposure  to  a  special  irritant — for  example,  it 
may  be  excited  by  strong  emotional  disturbance. 

Predisposing  Factors. — The  male  sex  suffers  more  frequently  than  the 
female.  Age  has  a  slight  though  decisive  influence,  more  than  38  per 
cent,  of  the  cases  occurring  before  the  twentieth  year.  Often  some 
abnormality  of  the  nasal  passages  {e.  g.  a  polypoid  tumor,  hypertrophy 
of  the  mucosa,  a  deflected  septum)  acts  as  a  source  of  reflex  irritation. 
Heredity  is  among  the  potent  contributing  causes.  The  inhabitants  of 
cities  are  more  liable  than  those  in  rural  districts,  though  the  air  of  agri- 
cultural regions  intensifies  the  condition.  Perfect  immunity  is  enjoyed 
by  the  dwellers  in  certain  climates — chiefly  mountainous  and  marine. 

Symptoms. — The  symptoms  are  (a)  local  and  (6)  general. 

(a)  Local. — ^Hay  fever  has  an  abrupt  onsets  and  the  attacks  return 
^knnually  at  or  about  the  same  time.  The  invasion  is  marked  by  pro- 
nounced coryzal  symptoms,  with  much  sneezing,  stoppage  of  the  nasal 
passages,  copious  rhinorrhea,  the  discharge  being  thin  and  watery  as  a 
rule,  and  rarely  mucopurulent.  Suffusion  of  the  eyes,  with  itching  of 
the  lids  and  free  lacrymation  are  constant  features ;  the  decided  itch- 
ing sensation  of  the  palate  and  pharynx  is  also  at  times  a  very  distress- 
ing symptom.  The  sense  of  smell  may  be  lost,  and  taste  and  hearing 
are  often  impaired. 

The  course  as  regards  the  local  symptoms  is  marked  by  alternate 
amelioration  and  aggravation  of  the  symptoms,  the  exacerbations  being 
due  to  exposure  to  the  open  air,  especially  in  changeable  weather. 
Later  the  catarrhal  process  invades  the  bronchi,  and  cough  and 
asthmatic  seizures  appear,  these  often  becoming  very  distressing. 

(b)  General  disturbances  are  varied,  and  comprise  subjective  sensa- 
tions, such  as  anorexia,  insomnia,  lassitude,  and  chilliness  alternating 
with  slight  feverishness. 

The  course  is  from  four  to  six  weeks,  and  cases  that  develop  in 
August  are  terminated  by  the  occurrence  of  a  decided  frost.  Wyman 
also  describes  the  "rose  cold/'  which  comes  on  in  the  spring. 

DiagfllOSiS. — The  recognition  of  hay  asthma  is  unattended  with 
difliculty,  provided  that  such  facts  as  the  time  of  its  occurrence  and 
its  annual  periodicity  are  carefully  noted.  The  sudden  onset  of  severe 
coryza-like  symptoms  in  a  manifestly  neurotic  person,  particularly  in 
the  month  of  August,  should  always  direct  the  attention  to  this  disease. 

Prognosis. — This  is  favorable  both  as  to  life  and  length  of  days, 
though  a  permanent  cure  is  a  rare  event  unless  permanent  removal  from 
the  influence  of  the  specific  causes  can  be  effected. 

Treatment. — Whenever  possible  the  patient  should  travel  till  he 
finds  a  locality  in  which  he  ceases  to  suffer,  and  subsequently  he  should 
there  spend  the  period  of  annual  attack,  and  by  these  means  escape  the 
exciting  causes.    The  Adirondacks  and  White  Mountains  usually  bestow 
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immunity.     If  the  patient  cannot  make  the  necessary  change, 

eral  nutrition  is  to  he  improved  by  the  use  of  such  measures  i 
pborus,  strychnin,  quinin,  and  arsenic.     Much  is  to  be  gained, 
over,  by  hygienic  means,  especially  avoidance  of  physical  and 
overwork  and  the  adoption  of  a  proper  mode  of  life. 

The  local  symptoms  demand  the  topical  application  of  varioasi 
to  the  nasal  chambers,  such  as  cocain  hydrocblorate  solution  (1  pert 
applied  on  cotton  with  a  probe,  followed  by  a  4  per  cent,  solutio 
antipyrin,  prolong  the  palliative  effect  (Gleason).  Hollopeter  hii| 
uniformly  good  auccesa,  in  over  200  cases,  by  daily  HeHUzing  the 
chambers  by  means  of  the  ordinary  Dobells  solution  used  first 
atomizer;  then  swabbed  thoroughly  over  the  whole  naso-pharynx. 
membrane  is  then  dried  and  the  nose  loosely  pluirged  for  a  short  I 
with  cotton  saturated  with  a  raild  solution  of  menthol  in  albolene. 
local  symptoms  are  also  greatly  benefited  by  the  internal  useofati 
which  allays  the  irritability  of  the  mucous  membrane  involved 
diminishes  the  rhinorrhea,  thus  imlirectly  mitigating  the  constituti 
disturbances  and  sometimes  directly  relieving  the  asthmatic  paro.tii 
When  given  intornrilly  the  dose  should  not  exceed  gr,  -j^  (0,0002)^ 
be  repeated  every  hi  Mir  till  dryness  of  the  throat  appears. 

My  own  best  results  have  been  derived  from  the  hypodermic  nwj 
this  drug  (gr.  ^\^     0,0003)  at  intervals  of  three  to  four  hours  till  1 
desired  effect  is  |)rodaced,     Gleason  has  obtained  satisfactory 
from  nitro-muriatic  acid  freshly  prepared  (dose  Itlv  t.  i.  d.  after  me 
a  tumbler  half  full  of  water).     Recently  the    internal  use  of  o  j^ 
tabloids  of  suprarenal  extract  has  met  with  fair  success  in  the  bands ^ 
S.  Solis-Cohen   and  others.     **  Adrenalin,"   the    alkaloid,   in   aqii 
solution,  applied  to  the  nasal  mucosa,  promises  to  be  highly  serviceiU 


EPISTAXTS. 

Etiology. — The  causes  of  nose-bleed  are  various,  and  a  convenii 
grouping  is  the  following:  {a)  Affections  of  the  nasal  mucosa  {e.g.  ttlo( 
polypi,  intense  hyperemia).      {h)  Injuries,  either  external,  as  from] 
blow,  or  internal,  as  from  plugging  with  a  foreign  body,  nose-pickii^ 
etc.     In  this  category  may  also  be  included  epistaxis  due  to  fracture  I 
the  base  of  the  skull,     ((?)  Acute  infectious  fevers,  particularly  typhd 
(at  the  onset)  and  influenza,     (rf)  Chronic  affections,  such  as  pernicifl^ 
anemia,  leukemia,  and  the  hemorrhagic  diathesis  or  hemophilic. 
Vicarious  menstruation.      (/)Uarefaction  of  the  air.    {jg)  Plethora;  hd 
may    be    mentioned    cerebro-congeation    with    intense    headache. 
Severe  over-excrtion.     {i)  Frequent  epistaxis  may  be  caused  by  arte 
sclerosis  even  in  the  earlier  stage  while  yet  amenable  to  treatment 

Symptoms. ^ — Except  when   due  to  traumatism  the  blood  usu* 
drops  slowly  IVom  one  and  occasionally  from  both  nostrils*     Rarely, 
blood  may  flow  as  a  continuous  stream  or  tlie  nares  ma%^  present  &  ] 
jecting  coagulum.     The  blooil  may  also  gravitate  into  the  pharyuTt 
be  coughed  up,  or  it  may  be  swallowed  and  vomited.     A  rhino 
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examination  often  reveals  the  source  in  cases  in  which  a  previous  diag- 
nosis of  hemoptysis  or  hematemesis  has  been  made. 

The  immediate  results  of  nose-bleed  are  weakness  and  a  moderate 
anemia,  but  these  are  not  prolonged,  as  a  rule.  Cases  arising  from 
fracture  at  the  base  of  the  skull  will  generally  prove  fatal. 

Treatment* — A  careful  search  for  a  local  cause  is  especially  de- 
manded in  cases  in  which  there  are  frequently  recurring  attacks.  In 
most  cases  a  spontaneous  arrest  occurs,  but  if  not,  a  resort  to  simple 
household  measures,  such  as  the  application  of  ice  to  the  nose  or  to  the 
back  of  the  neck,  holding  the  hands  up,  or  the  injection  of  very  cold  or 
very  hot  water  into  the  nares,  are  to  be  encouraged.  Various  astrin- 
gents (tannic  acid,  acetate  of  lead,  alum,  zinc)  may  be  employed,  and 
a  saturated  solution  of  antipyrin  is  also  highly  praised.  When  an 
ulcerated  bleeding  point  can  be  reached,  there  may  be  applied  to  it  a 
solution  of  chromic  acid  or  it  may  be  cauterized  by  solid  silver  nitrate. 
Prolonged  pressure  applied  upon  the  facial  artery  as  it  passes  over  the 
inferior  maxilla  may  be  efficacious.  The  late  D.  Hayes  Agnew  success- 
fully employed  a  bougie  made  of  a  long  strip  of  the  rind  of  bacon, 
"  passing  it  through  the  nostril  and  allowing  it  to  stay  there  some  time." 
A  solution  of  gelatin  may  be  injected  into  the  nostril.  I  have  little 
confidence  in  internal  astringent  remedies.  The  oil  of  origanum,  ad- 
ministered in  large  doses,  has  seemed  to  do  good  in  a  few  of  my  own 
cases,  but  in  obstinate  cases  the  posterior  nares  should  be  plugged. 


II.  DISEASES  OF  THE  LARYNX. 
AOUTE  CATARRHAL  LARYNGITIS. 

{Acute  Endolaryngitis.) 

I>efillitlon. — An  acute  catarrhal  inflammation  of  the  larynx,  cha- 
racterized by  cough,  hoarseness,  and  painful  deglutition. 

Pathology. — The  anatomic  changes  present  during  life  are  all 
lacking  post  mortem.  The  laryngoscopic  appearances  will  be  given 
below. 

Etiology. — Acute  laryngitis  may  be  a  primary  affection — and  par- 
ticularly laryngitis  sicca  (Molinie) — but  oftener  it  is  associated  with  and 
secondary  to  catarrh  of  the  nose  and  nasopharynx.  Wright  attributes 
laryngitis  sicca  to  the  coccus  of  Lowenburg. 

Catarrhal  laryngitis  has  for  its  chief  direct  causes  traumatism,  ex- 
posure to  cold  and  dampness,  the  inhalation  of  irritating  vapors  or 
gases,  rheumatism  (rarely),  and  the  corrosive  effect  of  certain  poisons 
and  hot  fluids.  A  certain  degree  of  predisposition  is  engendered  by 
immoderate  smoking,  particularly  by  the  cigaret-habit,  and  by  the  use 
of  concentrated  alcoholic  drinks.  These  agencies  induce  hyperemia  of 
the  laryngeal  mucosa,  which  is  easily  converted  into  active  inflammation. 
Acute  laryngitis  is  often  associated  with  acute  infectious  diseases. 

QymptOIllS. — There  are  two  conspicuous  symptoms — alteration  in 
the  voice  (hoarseness)  and  coitgh.     At  first  there  is  merely  a  huskiness 
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of  the  voice,  but  later  there  may  be  pronounced  hoarseness  or  even  com- 
plete aphonia.  The  cough  is  dry  and  characteristically  painful  until 
secretion  is  free.  In  the  early  stages  the  patient  complains  of  sensa- 
tions of  tickling  or  the  presence  of  some  small  object  in  the  larynx, 
causing  a  frequent  desire  to  clear  the  throat.  In  severe  instances  deg- 
lutition is  painful.  Edema  of  the  larynx  may  tend  to  supervene  and 
cause  intense  dyspnea,  with  a  feeling  of  distressing  oppression.  There 
is,  as  a  rule,  a  slightly  elevated  temperature. 


Fio.  40.— Method  of  making  a  lanmgoscopic  examination. 


The  patient  is  placed  in  front  of  the  operator,  on  an  arm-chair,  with  the  back  of  the  chair 
high  enough  to  afford  his  head  a  comfortable  rest,  and  with  the  source  of  the  light  over  the  right 
shoulder.  The  operator  then  adjusts  the  head-mirror  (the  fixed  apparatus),  warms  the  throat- 
mirror  over  a  light  sufficiently  to  prevent  the  moisture  of  the  breath  from  being  deposited  upon 
it,  and  touches  the  hand  with  the  mirror  before  passing  it  into  the  mouth,  so  as  not  to  use  it  too 
hot.  The  |>atient'8  tongue  is  then  protruded,  and  by  means  of  a  napkin  is  seized  between  the 
thumb  and  the  fore-tinger  and  drawn  well  forward  to  lay  the  fauces  open  to  observation.  The 
throat-mirror  is  then  held  in  the  right  hand  in  the  same  way  as  one  holds  a  pen.  "  Finally,  it  is 
introduced  into  the  mouth,  its  handle  being  inclined  downward  and  outward,  its  iMise  being 
parallel  with  the  dorsum  of  the  tongue ;  it  is  then  passed  backward  without  altering  this  relation 
until  the  edge  of  the  mirror  nearly  touches  the  soft  palate,  the  shaft  of  the  mirror  in  this  move- 
ment striking  the  angle  of  the  mouth  as  a  resting-place  and  fiilcnim.  The  subsequent  movement 
consists  in  turning  the  mirror  by  twisting  its  shart  between  the  fingers  until  it  is  inclined  at  an 
angle  of  45  degrees  to  the  line  of  vision  :  then  it  is  carried  backward  and  downward  until  the 
uvula  rests  upon  its  posterior  surfkce,  when  it  is  lifted  boldly  upwnrd  and  backward  until  its 
lower  edge  comes  entirely  into  view  again  and  rests  firmly  against  the  posterior  wall  of  the  pha- 
rynx. The  patient  should  then  be  directed  to  sound  in  a  somewhat  high  key  'a,'  which  lifts  the 
larynx  and  at  the  same  time  the  epiglottis,  and  exposes  and  brings  into  view  the  laryngeal 
cavity"  (Bosworth). 

It  is  important  that  the  mirror  itself  should  be  kept  in  the  median  line,  with  its  plane  always 
at  right  angles  with  the  Held  of  vision,  as  shown  in  the  illustration.  In  making  a  larynffoscopic 
examination  we  note  any  abnormalities  of  color-appearance  (the  natural  being  a  rose-pinkuh  tint), 
of  the  outline  of  the  different  parts,  and  the  deviations  fi-om  the  symmetrical  movements  of  cords, 
if  any,  etc. 

The  laryngeal  mirror  brings  to  view  a  characteristic  picture — ^a 
swollen,  tumefied,  and  reddened  mucosa.  These  changes  affect  the 
vocal  cords  (whose  pearly- white  appearance  is  now  lacking)  and  the  ary- 
epiglottidean  folds.  It  is  usual  to  note  also  redness  and  swelling  of  the 
epiglottis  above  and  of  the  trachea  below.  After  secretion  has  occurred 
a  mucoid  covering  in  streaks  or  patches  is  noticeable. 
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IMagnosls. — This  is  easy  in  the  presence  of  marked  hoarseness, 
dry  coagh,  and  the  image  afforded  by  the  laryngeal  mirror  (Fig.  40).  In 
Tery  eany  life  the  larynx  cannot  be  successfully  examined  ;  still,  laryngia- 
mu9  %tridulu8  (owing  to  the  absence  of  fever,  coryza,  etc.)  could  hardly 
be  mistaken,  as  has  been  supposed,  for  acute  catarrhal  laryngitis.  The 
same  is  true  of  membranous  laryngitiSj  if  we  bear  in  mind  the  charac- 
teristic local  features  and  the  more  intense  constitutional  disturbances 
of  the  affection. 

Treatment. — The  physician  must  enjoin  against  the  use  of  the  voice. 
The  very  young  and  the  aged  should,  in  severe  or  even  moderate  cases,  be 
kept  in  bed,  and  should  occupy  a  single  apartment  in  which  the  at- 
mosphere is  uniformly  moist  and  warm,  the  temperature  ranging  from 
75**  to  80^  F.  (23.8^-26.6°  C).  Inhalations  of  moist  air  or  steam  are 
of  great  service,  and  I  have  long  been  in  the  habit  of  recommending 
the  following  simple  apparatus  and  method  of  carrying  out  this  mode 
of  treatment :  An  ordinary  tin  cup,  small  pitcher,  or  other  vessel  is 
:filled  with  boiling  water  to  which  1  or  2  drams  (4.0-8.0)  of  the  com- 
pound tincture  of  benzoin  have  been  added ;  the  steam  is  then  collected 
ly  inverting  over  the  vessel  an  ordinary  funnel.  The  patient  is 
flowed  to  inhale  the  steam  by  placing  the  mouth  over  the  narrow  neck 
of  the  funnel  above,  or  a  piece  of  rubber  tubing  may  be  attached  to  the 
end  of  the  funnel  that  is  uppermost. 

Steam  atomizers  admirably  meet  the  necessities  of  the  case ;  and  in 
the  case  of  children  the  vapor  of  benzoin,  eucalyptol,  and  other  equally 
sedative  and  stimulating  substances  may  be  diffused  in  the  air  of  the 
flick-room.  Concentrated  solutions  or  insufflations  of  powders  are  not 
without  harmful  influence,  and  neither  the  cotton-carrier  nor  the  mop 
should  be  allowed  to  enter  the  larynx  in  this  affection.  The  external 
application  of  the  ice-bag  or  cold  compress  tends  to  mitigate  the  inflam- 
matory process  and  to  obviate  spasm. 

The  general  treatment  differs  with  the  special  stages  of  the  com- 
plaint. If  the  case  is  seen  early,  a  full  dose  of  quinin  (gr.  xij-xvj — 
0.777-1.036)  may  serve  to  successfully  abort  the  attack,  and,  in  con- 
junction Dover's  powder  (gr.  v-x — 0.324-0.648)  may.  be  prescribed. 
Codein  sulphate  may  be  given  at  prolonged  intervals  during  the  attack, 
and  frequently  at  night,  to  allay  cough ;  this  remedy  may  be  combined 
with  ipecac,  aconite,  and  liquor  ammonii  acetatis  to  facilitate  secretion 
and  render  the  cough  humid.  If  we  except  the  abortive  measures,  the 
constitutional  is  wholly  inferior  to  the  topical  treatment  of  this  variety, 
though  the  existence  of  any  particular  diathesis  may  require  special  in- 
ternal remedies. 


OHRONIO  LARYNGITIS. 

( Chronic  Endolaryngitis.) 

Pathology. — The  laryngeal  mucosa  is  thickened  and  somewhat 
reddened,  and  erosions  amounting  to  superficial  ulcerations  are  rarely 
seen.  A  prominence  of  the  mucous  glands,  especially  of  the  ventricles 
and  epiglottis,  is  noticeable.     Fine  villous  projections  from,  and  nod- 


480  DISEASES  OF  THE  RESPIRATORY  SYSTEM. 

ular  swellings  in,  the  vocal  cords  are  among  the  rarer  morbid  changes. 
Minute  vesicles  may  arise  upon  the  surface  {herpetie  laryngitis). 

IStiologfy. — Oft-repeated  acute  attacks  frequently  cause  chronic 
laryngitis,  and  the  long-continued  use  of  the  voice  (as  in  public  speak- 
ing or  singing),  the  inhalation  of  an  atmosphere  laden  with  mildly  irri- 
tating impurities  (tobacco  smoke,  etc.),  and  an  immoderate  indulgence 
in  alcoholic  stimulants,  respectively  or  unitedly,  predispose  to,  if  they 
do  not  excite,  the  disorder. 

Symptoms. — As  in  the  acute  form,  hoarseness  and  eough  are  the 
two  especially  prominent  symptoms.  The  former  may  be  so  slight  as  to 
present  merely  a  rough  tone,  or  it  may  involve  an  almost  total  loss  of 
voice.  The  cough  shows  similar  variations  in  severity,  sometimes  con* 
sisting  of  a  short  hack,  and  again  occurring  in  spasmodic  and  ringing 
paroxysms,  due  to  a  sense  of  tickling  in  the  larynx.  There  may  be  a 
small  amount  of  mucous  or  muco-purulent  expectoration,  but  for  pro- 
longed periods  the  cough  may  be  dry  and  ineffectual.  Local  pain  and 
discomfort  sometimes  supervene,  and  are  excited  generally  by  attempts 
at  speaking  or  singing — events  that  aggravate  all  the  other  symptoms. 
To  complete  the  diagnosis,  the  laryngeal  mirror  is  required  to  show  a 
swollen  and  slightly  red  membrane,  with  a  distention  of  the  mucous 
glands  in  the  immediate  vicinity  of  the  epiglottis  and  ventricles,  and 
occasionally  superficial  erosions. 

Prog^nosis. — This  is  unpromising  as  to  complete  recovery,  although 
it  presents  no  grave  dangers.  It  is  incurable  in  those  instances  in 
which  the  causal  influences  cannot  be  removed,  and  in  all  cases  in 
which  the  patient  fails  to  lend  hearty  co-operation. 

Treatment. — This  is  (a)  hygienic  and  (6)  medicinal,  (a)  The  sani- 
tary measures  embrace  preventives  that  are  directed  to  the  removal  of 
all  the  etiologic  factors,  whether  merely  predisposing  or  exciting.  The 
voice  demands  rest  and  the  prohibition  of  smoking  and  the  use  of  alco- 
holics in  excess,  and  the  patient  must  also  avoid  the  close,  contaminated 
air  of  the  crowded  hall,  theatre,  and  like  places.  In  addition,  a  tonic 
regimen,  with  a  view  to  energizing  the  nutritive  processes,  is  to  be  en- 
couraged. In  many  instances  the  environment  is  best  arranged  with 
reference  to  the  commonly  associated  conditions — especially  the  morbid 
processes  in  the  nasal  and  naso-pharyngeal  cavities.  '^  A  sea- voyage  or 
residence  at  the  sea-shore  is,  in  the  large  majority  of  instances,  pro-, 
ductive  of  good,  and  the  effects  of  surf-bathing  are  often  magic  "* 
(Mackenzie).  My  own  practice  has  been  to  send  subjects  of  chronio. 
laryngitis  to  pine-forest  resorts  at  low  elevations  that  afford  a  pure,. 
equable,  and  somewhat  stimulating  atmosphere,  and  I  have  found  that. 
in  many  cases  the  selection  of  a  proper  climate  constitutes  the  most  im-. 
portant  part  of  the  treatment,  (b)  The  medicinal  treatment  is  both, 
local  and  general.  The  latter  should  include  creasote,  cod-liver  oil,  andt 
other  tonics.  Expectorants  are  of  little  if  any  value.  The  local  meas-. 
ures.  however,  are  important.  Moderate  exposure  of  the  neck  and  daily 
ablution  with  cold  water  are  to  be  advised,  and  attention  to  the  nose  andf 
naso-pharyngeal  cavity  is  of  prime  importance.* 

A  long  list  of  applications  to  the  larynx  from  within,  including  local' 
astringents,  disinfectants,   and  alcoholics,   might  be  enumerated.     Of 

*  J.  C.  Wilson's  American  Textbook  of  Applied  Therapeutic^  p.  791. 
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utringent  solutions,  however,  the  best  are  tannic  acid  (1-2  per  cent.) 
or  alum  (.5-1  per  cent.)  and  zinc  sulphate  (3-5  per  cent.).  These  may 
be  sprayed  into  the  larynx  by  means  of  a  compressed-air  machine  with 
spraying-tubes,  although  all  of  the  different  kinds  of  inhaling  apparatus 
more  commonly  used  will  answer  the  purpose.  If  the  ordinary  hand- 
ttomizer  be  used,  the  patient  should  be  taught  to  draw  the  vapor  into 
the  larynx  by  gentle  and  frequent  acts  of  respiration.  Disinfectants, 
such  as  creasote,  potassium  chlorate  (the  latter  if  ulcerations  be  present) 
in  solutions  of  suitable  strength,  may  be  used  in  like  manner.  I  can 
confidently  advise  as  useful  alteratives  both  iodin  and  silver  nitrate, 
commencing  with  a  weak  solution  of  the  latter  (gr.  v-3j — 0.324-4.0), 
and  the  strength  being  gradually  increased  until  the  maximum  strength 
that' can  be  endured  without  distress  is  reached  (gr.  xx-3ij — 1.296-8.0). 
These  topical  applications  should  be  made  directly  with  a  cotton-carrier 
or  brush  at  intervals  of  three  or  four  days,  preceded  by  the  use  of  a 
cleansing  spray.  Many  astringent  and  sedative  lozenges  are  to  be  found 
in  the  market,  but  they  are  only  slightly  palliative  in  their  effects,  and 
their  prolonged  use  tends  to  excite  gastric  disturbance.  I  am  unalter- 
jibly  opposed  to  the  insufflation  of  powders,  believing  that  they  are 
capable  of  augmenting  the  laryngeal  irritation  and  of  adding  fresh 
irritation  in  adjacent  parts,  particularly  in  the  tracheo-bronchial  tract. 


SPASMODIC  LARYNGITIS. 

(Laryngismus  Stridulus;  False  Croup,) 

Definition. — An  affection  peculiar  to  children,  chiefly  of  nervous 
origin,  though  also,  according  to  Strumpell  and  others,  oflen  associated 
with  acute  catarrhal  laryngitis. 

Btiology. — The  affection  is  almost  solely  limited  to  children  be- 
tween six  months  and  five  or  more  years  of  age.  It  is  sometimes  ex- 
cited by  strong  passion  or  emotion,  and  it  may  be  associated  with  tetany. 
Rachitic  subjects  are  peculiarly  liable.  The  causes  of  spasmodic  croup 
are  in  great  part  those  of  acute  laryngitis. 

The  mode  of  action  of  the  direct  causes  is  unknown,  but  the  spasm 
of  the  adductors  that  causes  the  urgent  dyspnea  is  probably  reflex  and 
due  to  peripheral  irritation. 

Symptoms. — Two  clinical  varieties  arc  to  be  distinguished :  (1) 
That  in  which  the  larynx  is  free  from  catarrhal  inflammation,  or  the 
purely  nervous  type.  This  is  especially  characterized  by  sudden  brief 
attacks  of  dyspnea,  either  by  day  or  night  (often  on  awakening),  that 
terminate  in  a  high-pitched  crowing  inspiration  ('*  child-crowing "). 
The  face  during  the  spasm  is  cyanotic.  General  convulsions  have  beep 
noted,  but  there  is  neither  cough,  fever,  nor  hoarseness.  The  attacks 
may  be  frequently  repeated  within  a  single  day. 

(2)  Spasm  of  the  larynx,  associatrd  with  mild  catarrhal  laryngitis. 
The  attacks  generally  begin  suddenly,  about  midnight  or  toward  morn- 
ing on  awakening  from  a  sound  sleep.  Positive  evidence  of  the  affection 
is  afforded  by  the  croupy,  ringing  cough,  combined  with  the  hard,  strid- 
ulous  breathing.     An  approaching  spasm  may  be  announced  by  a  harsh 
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cough  and  slightly  stridulous  breathing  in  the  sleeping  child.  During 
the  attack  tlii^  cuiuitt'jKtace  may  be  cyanotic  and  the  breathing  most  di*-| 
tressing,  but  tlie.Me  and  the  above-mentioned  severer  symjitoms  gencralljl 
cease  abr^iptly  in  an  hour  or  two,  and  tlie  child  resumes  its  slumber.  Iitl 
my  ex|ierien€i'  the  tittacka  have  bt-en  repinited  for  two  or  three  nighte  inl 
succession,  and  rarely  uftentT  excejit  in  the  severest  eases.  Not  infre*^ 
4uerjtly  tlie  rbild  manifests  the  synnitonis  of  mibl  catarrhal  laryugitii 
between  tlie  attacks.     A  brassy,  eroupy  cough  may  also  attend. 

Diagnosis. — Membrauftua  lari^mikm  may  be  mistukeu  for  »pai*ini>ilic 
croup.  The*  development  of  the  dyspnea,  however,  is  more  graduah  i.H 
without  intermission,  and  without  relation  to  tbe  period  of  the  Juv. 
Albuminuria  and  a  false  membrane  in  the  tliroat  or  nares  are  usuallj 
presetit   in   hfnpi</ofl  diphffif'ntr. 

Prognosis, — Although  tlie  apfiearauee  of  a  paroxysm  is  alarmiJig, 
the  disease  is  practically  free  from  danger. 

Treatment, — L  l^he  treatment  of  laryngismus  stridulus  is  quita  | 
similar  to  that  of  infantile  convulsions.     A  warm  bath  at  a  temperatiiri  * 
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of  98°  to  105°  F.  t3i;.4°-40,:j^  C.)  is  the  best  means  of  breaking  up 
spaain.     While  in  the  bath  cold  sjjon^ing  of  the  back  and  chewt  is  ! 
viceable.     Tlie  finjj;er  njay  be  passed   into  the  fauces,  and  ^^bould  the 
epiglottis  ''become  vverl*^e»l  in  the  chink  of  the  glottis,  it  must   be  re- 
leased by  tbe  linger/'      After  tbe  attat-k  active  treatnjcfit  sbuuM  be  dH 
rccteti  ;ii  tilt'  (li>t'nv.'n»bb'  r-jin^^es,  and  1  have  been  in  the  habit  ^^f^rW;,-^ 
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ises  of  the  bromids  thrice  (ittily,  together  with  warm  cod-liver 

iCtioDs,  with  striking  effect. 

In  spasmodic  croup  an  emetic  is  to  be  given  at  once,  the  best  be- 

mixture  of  aliica   and  syrup  of  ipecac,  of  which  the  dose  is  5J 

to  be  fallowed  by  irritation  of  the  fauces  with  the  finger  in  ordei 

ililate  emesis.     In  severe  |>aroxysuis  a  hot  bath  may  be  given  to 

T^K'  emetic.      In  case  the  dy.spnea  is  not  checked  by  the  above  nieas- 

Lloral    hydrate  may  be  exhibited   bv  enema   (gr.    ij-v  j  0.129- 

ur  a  whiff  of  chloroform  may  be  given.     The  local  application  of 

liar,  ice-water  cloth j^)  is  useful^  and  sinapisms  placed  around 

^t  and  over  the  chest  also  tend  to  arrest  the  ispasm.     I  am  con- 

thmt  the  use  of  steam-inhalations  from  the  so-called  croup-kettle 

41)  ia  of  signal   service,  and  should  be  more  widely  employed, 

ilarlj  when  it  is  inconvenient  to   use   the  hot-bath* 

'tween  the  paroxysms  the  patient  should  receive  a  mild  laxative, 

as  caloniel  or  castor  oil,  and,  in  addition,  the   treatment    appro- 

ite  in  acute  catarrhal  laryngitis.     To  prevent  recurrences  an  envi* 

ilculated  to  increase  the  nervous  tone  of  the  child  is  to  be  pro- 

I  it  is  especially  advisable  to  accustom  him  to  the  outer  air, 

protected   by  suitable  dress  and    without  undue    exposure    to 
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DtfiSlitiotl. — An  intiltratif^n  of  the  mucous  membrane  of  the  larynx 
immm*     In  most  cases  it  is  a  true  inflammatory  edema. 

Dlogy. — Two  chief  classes  of  causes  are   operative;  (1)  Those 
|ciU!  mdammatiou.     The  condition  may  complicate  acute  laryn- 
Itcragh  oftener  it  appears  in  chronic  affections  of  the  birynx,  and 
llmrly  if  ulceration  he  associated  (e. //.  tuberculosis,  syphilis);   it 
nj  hIso  appear  in  connection  with  certain  infectious  diseases  (erysipe- 
'  K  typhoid  fever).     The  inttarnmution   inducing  the  edema 
(  may  >  ^m  adjacent  parts,  as  the  neck,  pburynx,  and  other  organs. 

&\  Factors  that  tend  to  excite  dropsical  effusion.  These  may  he  gen- 
ml.  as  Bright^s  disease,  heart-affections,  etc.;  or  ihey  maybe  local. 
1  Among  the  latter  are  enlargements  of  the  cervical  an<l  mediastinal  lym- 
^  pbatics,  aneurysm  of  the  arch  of  the  aorta,  thyroid  tumors,  etc, — L  e. 
f'lii'litiong  that  exercise  pressure  upon  the  jugulur  veins.  Rice,  who 
«u4ied  41  cases,  thinks  it  doubtful  whether  edema  of  the  larynx  ever 
^un  from  >impie  cutiirrbal  infiamrnation. 

Symptoms. — In  acute  cases  the  initial  disturbance  is  Itoth  sudden 
*inlafverc.  There  is  dtfHpnta  that  lends  to  increase  ra]>idly,  accompa- 
Uied  by  »  hnsky,  suppressed  voice,  with  augmenting  ubst ruction.  The 
I  f^raiiopMi  may  become  stridulous.  but  there  i?*  no  cough.  The  laryn- 
Soicopc  reveals  marked  swelling  of  tlie  epiglottis  and  of  the  ary-epi- 
jfMtic  folds,  and  rarely  the  swelling  occurs  in  or  even  wholly  below  the 
^^\  cord*.  The  inserted  finger  may  detect  the  swollen  epiglottis, 
Hich  may  also  be  seen  if  the  tongue-depressor  be  used. 

IKagnoeis. — This  can  be  made  with  ea,sc  from  the  rapidly  develop- 
^•*g flyipnea  soon  reaching  the  climax,  the  abs^ence  of  cough  and  hoarse- 
'J^'s,  and  by  the  use  of  the  laryngoscope.  In  cases  in  which  the  epi- 
iMtbcaa  he  felt  or  seen  a  laryngoscopic  examination  is  superfluous. 
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The  prognosis  is  decidedly  unfavorable  except  in  the  event  of  early 
operative  interference. 

Treatment. — If  of  inflammatory  origin,  the  ice-bag  should  be  ap- 
plied to  the  larynx,  and  ice  should  be  allowed  to  constantly  dissolve  in 
the  patient's  mouth.  Local  depletion,  preferably  by  leeching  the  front 
of  the  neck,  is  also  to  be  tried,  and  Levv  and  Laurens  *  record  a  case  in 
which  a  cure  followed  this  measure.  If  intense  dyspnea  tends  to  per- 
sist, scarification  of  the  edematous  parts  with  a  curved  bistoury,  the 
point  of  which  is  covered  with  adhesive  plaster,  must  be  promptly  insti- 
tuted, and,  if  asphyxia  threatens,  tracheotomy  must  immediately  be  per- 
formed. Dropsical  edema  demands  scarification  >  and,  if  relief  does  not 
follow,  tracheotomy. 


TUMORS  OP  THE  LARYNX. 

These  may  be  either  benign  (fibroma,  myxoma,  lipoma,  chondroma, 
adenoma,  angioma,  cyst)  or  malignant  (sarcoma,  carcinomaV  Of  these. 
papillomata  or  papillomatous  fibromata  occur  most  frequently,  especially 
in  infancy.  Navratil  *  records  42  cases  of  multiple  laryngeal  papillomata 
in  children  whose  larynges  were  extensively  filled.  These  growths  may 
also  occur  in  chronic  laryngitis,  and,  like  other  tumors  of  tne  larynx,  they 
commonly  spring  from  the  vocal  cords.  Their  shape,  size,  and  tendency 
to  pedunculation  do  not  differ  from  their  characteristics  when  noted 
elsewhere  in  the  body. 

Symptoms. — Small  tumors  may  occupy  the  larynx  without  produ- 
cing symptoms.  The  first  feature  then  noted  is  hoar%ene%%^  which  gradu- 
ally grows  worse  and  may  end  in  complete  aphonia.  If  situated  in  the 
upper  larynx,  cough  is  common,  and  when  the  tumor  causes  obstruction 
of  the  larynx  dyspnea  supervenes  and  tends  to  increase  in  severity-  A 
mobile  growth  may  cause  sudden  occlusion  of  the  glottis,  exciting 
orthopnea  and  threatening  asphyxiation.  To  confirm  the  diagnosis  a 
laryngoscopic  examination  is  required. 

The  prog^nosis  is  favorable  in  the  benign,  but  unfavorable  in  the 
malignant  forms. 

Tteatment. — This  is  altogether  sursical,  though  Delavan  states 
that  3  cases  of  papilloma  have  been  cured  by  frequently  repeated  sprays 
of  absolute  alcohol.  Curetting  ia  often  followed  by  a  recurrence,  while 
laryngo-fissure  and  thorough  removal  of  the  growths  restore  speech  and 
prevent  recurrence. 


in.  DISEASES  OF  THE  BRONCHI. 
CATARRHAL  BRONOHTTIS. 

( TrarheO'bronchiivtJ) 

Definition. — A  catarrhal  inflammation  of  a  part  or  the  whole  o 
the  mucous  membrane  of   the  bronchial   tubes.     The  mucosa  of  t\ 

>  Arch.  gH.  de.  Me^L,  Dec.,  1895. 
»  HtrL  klin,,  HVA.,  Mar.  y,  1890. 
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bem  is  also  involved  to  a  greater  or  lesser  exteiU,  and  hence  the  term 
-bronchitis  is  quite  appropriate,  being  descriptive  of  the  seat  and 
ter  of  the  disease.  Involvement  of  the  bronebiolea  may  also  take 
,but  this  does  not  occur  without  an  involvement  of  the  correspond- 
»lar  structure,  the  condition  bein^  then,  witij  propriety,  termed 
Bho-pneunjonia/'  Hence  the  term  '*  capillary  bronchiti&/'  which 
tell  often  employed  to  describe  the  latter  condition,  is  not  pertinent. 
un  class  of  cases  is  met  with,  however,  in  which  the  catarrhal 
i^atioD^  as  the  result  of  downward  extension,  implicates  the  smaller 
Sfhial  tube^  without  involving  the  bronchioles :  to  such  the  term 
ipitlary  bronchitis  "  might  be  appropriately  given. 
The  disease  may  be  acute  or  chronic*  both  of  these  forms  occurring 
aa  a  primary  or  secondary  affection. 

ACUTE  BRONCHITIS. 

athology.^ — The  portions  of  the  mucous  membrane  of  the  trachea 
bronchi  that  are  implicated  beconje  reddened  and  swollen;  they  are 
fcred  with  mucus  and  mingled  with  epithelial  cells,  and  later  muco- 
Some  of  the  smaller  bronchial  tubes  are  dilated.     The  mucous 
ikd»  are  swollen. 

The  histologic  changes  may  be  briefly  stated  as  follows  :  desqnanm- 
m  of  the  ciliated  epithelium,  edema  and  swellitig  of  the  submucosa, 
mi  in  the  severer  grades,  infiltration  of  the  latter  with  leukocytes. 

Etiology. — With  rare  exceptions  tracheo-bronchitis  is  produced  by 

^Ik  direct  extension  of  a  catarrhal  inflammation  from  the  nares^  phar- 

m,  and  larynx.     Rarely  the  bronchi   are  the  seat  of  primary  acute 

tcjUrrh,  and  in  some  of  the  latter  instances  the  upper  air-passages  are 

implicated  secondarily,  constituting  a  reversal  of  the  usual  direction  of 

I  extension  above  referred  to. 

Tiie  immediate  causes  are  mechanical,  chemical,  and  biologic  irri- 
tmtt.  which  act  directly  upon  the  tracheo-bronchial  mucosa;  and  that 
I  kroDcliitiR  is  frequently  due  to  infection  at  a  time  when  the  resisting 
power  of  the  system  is  reduced  there  can  be  little  doubt.  The  circum- 
rt»aw«  dis^posing  to  bronchitis  are  numerous,  those  pertaining  to  the  in- 
dividoiU  being— -(1)  Age,  the  old  and  very  young  being  most  liable  ;  (12) 
Debility;  (3)  Occupation,  as  in  certain  trades  that  expose  to  irritating 
▼iptirs  and  sedentary  pursuits.     Among  the  external  conditions  are^ — 

(1)  Climatic  factors^  particularly  variability  of  temperature  and  huuiidity  ; 

(2)  Seasons  of  the  year.  *' Catching  cold  "  often  results  from  exposure 
"iuring  the  spring  and  autuinn  months.  These  two  conditions  depend 
wWantially  ui)on  the  same  factors.  (3)  Epidemic  influence,  which 
»»T  be  independent  of  influenza. 

Acute  tracheo-bronchitis  arises  as  a  secondary  condition  in  a  great 
ytrietj'  of  diseases,  as,  for  example,  the  exanthemata  and  other  acute 
infectious  diseases  (typhoid  fever,  measles,  whooping-cough,  influenza, 
^)'  As  shown  elsewhere,  among  this  class  of  diseases  the  bnnichitis 
^*y  be  dependent  upon  the  primary  infect  ious  process  ;  Imt  in  many 
^^l^rsitis  due  either  to  the  inhalatiun  of  pjitho«j;ct)ic  irrihmts  or  to  the 
Wntion  of  bronchial  secretions  that  are  apt  tu  accumulate  and  decom- 
P«»<»irith  resulting  bronchitis.     The  accidental   inhalation  of  particles 

SI 
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of  food  and  saliva  raay  also  lead  to  secondary  bronchitis,  or  the  condi- 
tion may  be  secondary  to  chronic  affections  (e.  g.  Pott's  disease,  Bright's 
disease).    Araon^  the  toxic  causes  the  poison  of  uremia  must  be  embraced. 

Symptoms. — Bronchitis  of  the  larger  tubes,  which  extends  down 
to  about  the  second  division  of  the  bronchi,  is  spoken  of  usually  as  a 
"cold."  In  such  cases  the  onset  is  marked  by  recurring  sensations  of 
chilliness^  and  by  coryza^  slight  sore  throaty  and  hoarseness;  while  in  young 
and  feeble  children  convtdsions  may  occur  early.  Mild  febrile  symp- 
toms may  appear,  the  temperature  ranging  from  101*^  to  108®  F.  (38.3® 
to  39.4®  C),  with  slight  acceleration  of  the  pulse;  and  there  may  be 
langour  and  aching  in  the  limbs  and  lumbar  region.  With  the  fully-devel- 
oped attack  substernal  soreness,  sometimes  even  pain^  is  experienced, 
especially  on  coughing,  and  the  pain  may  be  referred  to  the  intercostal 
muscles  and  the  line  of  insertion  of  the  diaphragm.  The  respirations 
are  increased  in  frequency,  but  there  is  no  dyspnea.  There  may  be 
thoracic  oppression  and  discomfort  until  the  bronchial  secretions  become 
free,  and  there  is  a  cough  which  is  at  first  dry  and  hard.  It  often  man- 
ifests itself  in  longer  or  shorter  paroxysms,  particularly  on  lying  down 
and  on  rising  after  a  full  night's  sleep.  At  the  end  of  one,  two,  or 
more  days  the  cough  is  moist  and  attended  with  an  expectoration  which 
is  at  first  mucoid  and  scanty,  often  viscid,  then  muco-purulent  and  free ; 
later  still  it  is  sometimes  distinctly  purulent.  With  free  expectoration 
comes  relief  to  the  patient.  Histologically,  the  sputum  consists  mainly 
of  pus-corpuscles  with  large  cells,  in  which  may  be  seen  the  so-called 
myelin  droplets  of  Virchow  and  carbon  particles. 

Physical  Signs. — Upon  laryngoscopic  examination  the  mucous  mem- 
brane of  the  larynx  and  trachea  may  be  seen  to  be  reddened  and  cov- 
ered by  more  or  less  secretion. 

Inspection  and  palpation  of  the  chest  are  negative,  except  when  the 
finer  tubes  become  implicated  or  fever  is  present,  in  which  case  the  res- 
pirations may  be  observed  to  be  slightly  accelerated.  In  children  the 
increased  rapidity  of  the  respirations  is  more  common  and  reaches  a 
higher  degree.  Bronchial  fremitus  may  sometimes  be  felt.  Percussion 
yields  negative  results,  save  in  very  rare  instances,  in  which  there 
occurs  a  decided  accumulation  of  secretion  in  the  tubes,  when  there 
may  be  found  impairmeiit  of  resonance  posteriorly  below  the  scapulae. 
Auscultation  usually  renders  audible  a  harsh  respiratory  murmur,  and 
less  fre(|ucntly  piping,  sibilant,  and  sonorous  rales.  In  the  advanced 
stage  (with  relaxation  of  the  mucosa)  large  and  medium-sized  mucous 
rales  are  fre<|ueiitly  present,  but  are  by  no  means  always  discernible. 
The  nllcs  appear  in  different  seats  from  time  to  time,  and  after  coughing 
may  altofjotlier  disappear,  but  only  to  reappear  later. 

The  prognosis  varies  with  the  ]>revi<ms  constitutional  state  of  the 
individual.  In  lioaltliy  adults,  after  a  period  ranging  from  a  few  days 
to  two  Aveoks.  the  fever  subsides,  but  the  cough,  though  less  marked, 
and  the  expectoration  usually  continue  for  a  variable  length  of  time. 
In  old  p(»rsons.  in  those  fjreatly  (lebilitate<l.  and  in  those  of  a  gouty  or 
tubereulous  diathesis  the  ease^  pursue  a  more  protracted  course.  There 
is  also  in  these  sul»jeets  a  tendency  on  the  part  of  the  catarrhal  process 
to  extend  downward  until  the  finer  tubes  are  implicated.  Under  these 
circunistanc(\^  life  may  be  endangered,  and  even,  rarely,  terminated.     In 
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the  old  the  secretions  are  imperfectly  expectorated ;  they  gravitate  to 
the  most  dependent  parts  and  induce  bronchiectasis.  In  young  children 
this  downward  extension  of  the  aftection,  with  resulting  broncho  pneu- 
monia and  areas  of  collapse  in  consequence  of  dilatation  and  occlusion 
of  the  bronchioles  by  muco-pus,  is  a  not  uncommon  and  serious  event 
{e»  g.  in  measles,  whooping-cough,  vide  Broncho-pneumonia). 

The  diagnosis  is  reached  without  difficulty  through  the  symptoms 
(slight  fever,  cough,  and  expectoration),  the  acute  course,  and  the  physi- 
cal signs  (harsh  respiratory  murmur,  dry  followed  by  moist  rales,  heard 
on  both  sides  of  the  chest).  The  recognition  of  the  long  list  of  cases 
that  constitute  the  secondary  forms  will  be  made  easily  possible  by 
noting  the  circumstances  under  which  they  arise 

Differential  DiagnosiB. — Bronchitis  can  readily  be  separated  from 
pneumonia  and  from  pleurvty  with  effusion  by  its  history,  by  its  lighter 
coarse,  and  by  the  different  character  and  general  distribution  of  the 
physical  signs,  especially  by  the  absence  of  the  signs  of  eflusion  and 
consolidation. 

When  broncho-pneumonia  develops  in  the  course  of  bronchitis,  dys- 
pnea and  fever  are  increased,  cyanosis  is  present,  and  the  general  con- 
dition becomes  much  more  grave.  There  are  small  patches  that  yield 
dulness  on  percussion,  and  broni  ho-vesicular  breathing  with  moist  rales 
can  be  detected  on  auscultation. 

Bronchitis  cannot  be  separated  from  the  early  stage  of  whooping- 
coughj  but  when  the  characteristic  cough  of  the  latter  is  heard  all  doubt 
vanishes. 

The  bronchitis  of  measles  before  the  characteristic  eruption  appears 
is  distinguished  by  the  red  spots  upon  the  anterior  half-arches  of  the 
soft  palate. 

Localized  tuberculosis  of  the  lung  and  acute  miliary  tuberculosis  are 
apt  to  be  confounded  with  bronchitis.  The  points  of  difference  have 
been  given  in  the  discussion  of  the  former  diseases. 

Treatment. — Not  infretjuently  a  ''cold  "  parses  through  its  several 
stages  without  rendering  the  patient  ill  enough  to  cause  him  to  seek  the 
advice  of  a  physician,  and  there  are  many  instances  in  which  but  little 
treatment  is  required,  apart  from  the  usual  household  measures  and  pro- 
tection against  cold  and  damp.  If  seen  early,  while  the  coryza  is  pres- 
ent, the  attack  may  often  be  aborted  by  the  use  at  bedtime  of  a  Dover's 
powder  in  combination  with  quinin  (gr.  iv-viij — 0.259-0.518);  this 
may  be  seconded  by  a  glass  of  hot  lemonade,  with  or  without  a  portion 
of  whiskey,  and  either  a  hot  bath  or  a  mustard  foot-bath.  The  follow- 
ing morning  a  saline  laxative  should  be  taken.  To  children  a  mild 
calomel  purge  followed  by  a  dose  of  castor  oil  may  be  administered 
The  patient  should  be  kept  in  a  warm,  moist,  cijuable  atmosphere — 
preferably  in-doors — and  during  this  period  he  should  take  divided 
doses  of  quinin  for  a  day  or  two.  If  the  above  mode  of  treatment  fail 
or  if  the  patient  does  not  come  under  (jbservation  early,  the  main 
objects  of  treatment  should  be  (a)  to  render  the  secretions  free,  and  {b) 
to  hasten  the  expulsion  of  the  sputum  after  it  has  been  loosened.  The 
first  leading  indication  is  to  be  met  by  the  use  of  diaphoretics,  diuretics, 
and  relaxants.  The  subjoined  formula  combines  these  classes  of  agents, 
and  will  be  found  to  be  highly  serviceable : 
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1^.  Potassii  citrat.,  3vj   (23.3); 

Liq.  ammonii  acetat.,  Sv     Q48.0); 

Spt.  aeth.  nit.,  3j     (30.0); 

Vini  ipecac,  3ij     (2.0^; 

Syr.  pruni  virg.,         q.  s.  ad  gviij  (23o.O). — M. 
Sig.  iss  (2.0)  in  water  every  two  hours  unul  the  secretions 
are  loosened. 

If  the  temperature  in  any  given  case  be  maintained  at  a  consid- 
erable elevation,  such  as  102°-103°  F.  (38.8^-39.4°  C.)  or  over,  tinc- 
ture of  aconite  (TTlxvj — 1.065)  may  be  added  to  the  above  mixture;  and 
if  there  be  present  much  tickling  with  distressing  cough,  due  to  irrita- 
bility of  the  affected  mucosa,  codein  (gr.  ij-iij — 0.129--0.194)  may  be 
added  to  the  same.  For  the  incessant  irritative  cough  which  is  present 
in  severe  forms  of  catarrh  opium  alone  is  really  effective.  When  the 
above  prescription  is  not  productive  of  free  secretion  and  troublesome 
cough  continues,  I  employ  the  following : 

^.  Ammon.  muriat,  3v  (20.0) ; 

Codeina,  gr.  iv-vj  (0.259-0.388); 

Spt.  junip.  CO.,  Sss  (16.0) ; 

Mist,  glycyrrh.  comp.,      Jiiss         (80.0); 
Syr.  pruni  virg.,    q.  s.  ad  Siv  (120.0). — M. 

Sig.  5J  (4.0)  every  two  hours. 

Apomorphin  is  also  excellent  as  a  soothing  relaxant  in  doses  of  gr. 
^  to  ^  (0.003  to  0.006)  every  two  hours.  Mild  counter-irritation  by 
means  of  mustard-paste,  followed  by  the  application  of  iodin  once  daily, 
is  also  helpful.  The  patient  should  keep  to  his  room,  in  which  the  at- 
mosphere should  be  kept  moist  and  of  even  temperature.  (J)  The  expul- 
sion of  the  sputum  may  demand  stimulating  expectorants,  though  rarely. 
It  is  to  be  recollected  that  when  the  tracheal  secretion  becomes  copious 
the  period  of  convalescence  is  usually  reached,  and  stimulating  expec- 
torants are  then  entirely  unnecessary.  When,  on  the  other  hand,  the 
coucrh  is  no  longer  dry,  and  on  auscultation  the  r&les  are.  found  to  be 
moist,  and  whilst,  at  the  same  time,  the  expectoration  is  expelled  with 
difficulty,  or  if  the  bronchitis  tends  to  become  chronic,  then  such  stim- 
ulating expectorants  as  senega,  squills,  and  ammonium  muriate  are  to 
be  employed.  In  cases  in  which  expectoration  continues  to  be  too 
abundant  terebene,  tar  syrup,  and  oil  of  sandal  are  to  be  resorted  to. 

Debility  and  secondary  anemia  must  be  speedily  overcome  by  exhib- 
iting quinin.  bitter  tonics,  iron,  and  arsenic;  and  a  suitable  change  of 
air  often  yields  prompt  and  excellent  results  in  protracted  cases.  The 
treatment  of  the  various  forms  of  secondary  bronchitis  will  be  consid- 
ered in  their  appropriate  connections  in  this  work.  In  the  aged  the 
general  streno;th  must  be  maintained;  the  patient's  position  must  be 
changed  at  short  intervals  and  stimulants  are  usually  needed. 

Apart  from  the  method  above  given,  of  attempting  to  abort  the 
attack  in  cliiMren,  acute  bronchitis  is  in  the  main  to  be  treated  in  the 
same  manner  as  Avhen  it  occurs  in  the  adult.  Opium,  however,  is  to  be 
used  vcrv  sparingly,  and  generally  in  the  form  of  paregoric.  If  the 
secretion  is  abundant  and  imperfectly  raised,  it  is  well  to  administer  an 
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ic,  such  as  the  wine  of  ipecac  (o^s-j — 2.0-4.0),  and  repeat  in  ten 
if  necessary.     If  dyspnea  be  urgent  and  cyanosis  be  marked 
iie  Up®  and  finger-tips,  a  prompt  emetic  is  then  imperative  in  order 
^sare  life.      A  child  suflfering  from  acute  broncliitis  should  be  kept  in 
i  until  the  fever  subsides. 

iThe  diet  during  the  dry  stage  should  consist  of  liquid  forms  of  nour- 
iient,  which  should,  for  the  greater  purt,  be  taken  hot.     After  the 
has  been  loosened  solid  food  should  be  resumed. 


CHBONIC  BBONCHITIS, 

lology, — The  lesions  of  chronic  bronchitis  manifest  considerable 
iy  both  a:?  regards  their  nature  and  extent.     The  epithelial  layer 
.  great  part,  missing.,  and  sometimes  the  raucous  membrane  is  quite 
In  consequence  the  longitudinal   elastic  fibers  appear   unduly 
mnent.     The  mucous  glands  and  the  muscular  coat  un<lergo  atro* 
by  in  loug-standing  cases,  and  the  bronchial  tubes  are  dilated  {bron- 

In  another  large  group  of  cases  the  mucosa  is  irregularly  thickened 
'inBltrated  and  granular.     Small  ulcers  corresponding  to  the  mucous 
blUcles  are  commoD,  and  almost  constantly   emphysema  develops    in 
hmse^uence  of  secondary  changes  in  the  vesieuhir  structure. 
I    Etiology, — Chronic  bronchitis  may  either  he  prima r^i  or  secondary, 
*^  rion  is*  however,  almost  id  ways  a  secondary  one,  and,  though 

-  the  result  of  repeated  attacks  of  acute  bronchitis,  it  is  oftener 
by  certain  chronic  comphiints  and  certain  diatheses,  as  chronic 
JcohoUsm,   rheumatism,   gout,    syphilis,   pulmonjiry    tuberculosis,   and 
pttinaouary    emphysema.      Organic    valvular    affections,    obesity,    and 
Ilic  Bright's  disease  cause  hi/poitfatk*  bnmehki^.      Tfie  primary  form^ 
fth  is  rare,  is  the  result  of  exposure  to  wet  or  cold  or  to  the  daily  in- 
stlitino  of  some  irritant  that  produces  aiid  maintains  a  low  grade  of 
Ititarrhal  inflammation  (dust,  vapors).     When  chronic  bronchitis  follows 
[the  acute  form  we  are  often  able  to  detect  the  operation  of  some  favor- 
Mug  caase^  as  age,  climate,  or  season.     It  is  most  common  in  the  aged, 
iboagh  younger  persons  occasionally  suflTer,  and  it  occurs  by  preference 
danng  the  cold  season,  often  recurring  regularly  in  the  cold  and  varia- 
ble weather  of  autumn,  winter,  and  spring,  and  disappearing  in  summer. 
Symptoms. — The   symptoms  are   similar  to  those  of  acute  bron- 
cbitis,  though   rather  less  severe.     Pain  is  rarely  present,  the  patient 
c<>tnpkining  merely  of  a  feeling  of  substernal  constriction.     There  may 
oreness  at  the  base  of  the  chest  if  the  cough  be  frequent  and  severe, 
^^,  occasionally  in  the  epigastrium  as  a  result  of  traction  of  the  dia- 
pr»r»gm  on  the  ribs.      Oowfh  is  not  a  constant  accompaniment,  however, 
''lit  ia  )yrxrrtjry*OT(i/ and  varies  in  severity  and  frequency.     The   degree 
of  the  violence  of  the  paroxysm  depends  upon  two  factors— the  charac- 
t«Tofthe  bronchial  secretion  and  the  seat  of  the  cutarrlial  inflammation, 
TiiUB  when  the  expectoration   is  tenacious  and  small  in  <|nantity,  and 
^tcfltlic  small-sized  tubes  are  affected,  cough  is  most  vitdent.      It  also 
viTi€«  both  with  the  weather  ami  the  season*  as  is  evident  from  the  fact 
tkt  there  is  often  an  absence  of  cough  in  summer,  while  it  returns  un- 
Mri'jlv  tvith  tnt'U  new  winter. 
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The  expectoration  differs  widely  in  different  cases.  It  is  sometimes 
abundant  and  sero-mucous  in  character.  On  the  other  hand,  there  are 
cases  of  dry  cough  in  which  there  is  little  or  no  expectoration.  As  a 
rule,  however,  it  is  rather  copious,  and  either  muco-purulent  or  dis- 
tinctly purulent  in  character.  Fever  is  usually  absent,  though  rarely 
a  slight  rise  of  temperature  occurs  at  night.  The  appetite  is  good  as  a 
rule ;  the  bodily  weight  and  nutrition  are  also  well  maintained. 

Physical  Signs. — On  inspection  we  usually  note  undue  enlargement 
of  the  thorax,  with  a  decrease  in  expansile  movements  that  is  due  to 
the  associated  emphysema.     Hence  dyspnea  is  commonly  observed. 

Percussion  yields  a  clear  or  hyperresonant  note.  Dulness  or  im- 
paired resonance  is  sometimes  met  with,  however,  during  acute  exacer- 
bations, and  especially  over  the  bases,  and  is  due  to  congestion  and  edema 
(Fox).  On  auscultation  rhonchi  of  various  forms  and  moist  r&les  are 
heard,  their  number  and  size  being  in  proportion  to  the  extent  of  the 
swelling  of  the  mucous  membrane  and  the  amount  and  fluidity  of  the 
secretory  products.  The  respiratory  murmur  is  enfeebled,  though 
roughened,  and  the  expiratory  sound  is  prolonged  and  wheezy.  The 
right  heart  may  be  dilated  from  increased  tension  in  the  pulmonary  cir- 
cuit. 

Clinical  Varieties. — Special  forms,  depending  largely  upon  spe- 
cific causal  factors,  remain  to  be  described : 

1.  The  commonest  variety  of  chronic  bronchitis  has  been  called  the 
"  winter  cough  of  the  aged,"  and,  as  before  intimated,  is  usually  accom- 
panied by  emphysema  and  cardiac  disease.  For  this  form  the  goaty 
diathesis  is  often  responsible.  The  cough  occurs  in  paroxysms  that  are 
most  severe  at  night,  and  during  the  early  morning  hours  it  is  attended 
with  free  expectoration  of  the  secretion  that  has  accumulated  during 
the  night. 

2.  Bronchorrhea. — In  this  form  there  may  be  an  abundant  bronchial 
secretion,  composed  largely  of  serum  (bronchorrhcea  serosa)^  but  more 
frequently  perhaps  the  expectoration  is  purulent  and  thin,  containing 
greenish  or  greenish-yellow  masses.  It  may  at  times  be  thick  and  puru- 
lent. Dilatation  of  the  tubes  and  resulting  fetid  bronchitis  may  be  de- 
veloped as  secondary  conditions. 

3.  Fetid  Bronchitis. — In  this  variety  the  expectoration  emits  the 
characteristic  odor  of  decomposing  animal  substances.  The  fetor  may 
indicate  gangrene  of  the  lungs,  abscesses,  bronchiectasis,  decomposition 
of  matter  within  phthisical  cavities,  or  empyema  with  perforation  of  the 
lung.  It  may,  however,  occur  independently  of  the  above-mentioned 
conditions,  and  hence  these  must  be  carefully  excluded  before  the  diag- 
nosis of  true  fetid  bronchitis  is  made.  In  the  latter  disease  the  expec- 
toration is  usually  copious,  and  on  standing  separates  into  three  layers, 
of  which  the  uppermost  is  composed  of  frothy  mucus,  the  intermediate 
of  a  serous  liquid,  and  the  lowest  of  a  thick  sediment,  that  presents  a 
granular  appearance  and  is  made  up  chiefly  of  small  yellow  masses — the 
characteristic  Dittrich's  plugs.  Microscopically,  the  Dittrich*s  plugs 
are  seen  to  be  composed  of  microorganisms,  chief  among  which  is  the 
Leptothrix  jndmonalis :  they  may  also  contain  pus-corpuscles,  fat- 
granules,  and  crystals  of  margarin.  Dem^tre  found  the  colon  bacillus 
and  ascribes  the  fetor  to  its  presence. 
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The  condition  may  be  a  grave  one,  and  associated  with  it  may  be 
oteer?ed  tilcerution  of  the  broiiehial  tubes,  with  dilatation,  pneumonia, 
abscei4j?i,  gangrene,  and  rarely  metastatic  cerebral  abscesses.  When 
putrefactive  rka/uft  s  take  place  in  the  bronchial  secretion  in  the  course 
of  chronic  bronchitis  a  new  group  of  s^'mptoms,  as  a  rule,  immediately 
appears.  This  comprises  rigors  that  occur  at  irregular  intervals  and  are 
associated  with  high  feyer  and  increased  prostration.  Cough  and  pain  in 
the  chest  also  become  aggravated,  but  these  acute  symptoms  may  shortly 
subside  and  the  usual  course  of  chronic  bronchitis  be  resumed.  Even 
uotier  the  latter  conditions  fetor  of  the  breath  and  sputum  may  persist. 

4.  Drif  Catarrh, — The  cough  is  both  severe  and  paroxysmal,  and 
tliert?  is  little  or  no  expectoration.  When  expectoration  is  present  the 
sputum  is  very  tenacious  and  is  expelled  with  great  difficulty.  An 
asthtuatic  disposition  is  sometimes  noticeable  in  this  variety,  and  emphya- 
eraa  is  commonly  associated.  The  dry  condition  of  the  bronchial  mu- 
cosa is  evidenced  by  sibilant  and  sonorous  rfiles  This  form  occurs  in 
old  persons,  as  a  rule. 

5.  Osier  has  described  a  form  of  chronic  bronchitis  that  occurs 
ttio^t  frequently  in  women,  and  dates  its  onset  from  a  comparatively 
early  period  of  life.  It  does  not  undermine  the  general  health.  The 
^ugh  is  most  pronounced  in  the  morning,  and  is  accompanied  by  a  rela- 
tivelj  small  amount  of  muco-purulent  expectoration.  An  examinatiori 
^^  the  chest  yields  negative  results.  The  condition  seems  to  proceed 
from  a  gouty  or  tuberculous  diathesis  in  some  instances.  I  have  had 
*mJer  observation  for  several  years  a  young  woman  in  whom  this  form 
^^  bronchitis  alternated  with  eczema  of  the  iace. 

B.  Teichmrdler  has  described  an  eosinophilic  bronchitis.     The  expec- 

^j'^tinn  is  mucoid,  as  a  rule,  though  occasionally  muco-purulent.      It  is 

cnarncterized  particularly  by  the  presence  of  a  considersible  number  of 

^"^iijophile  cells  in  the  sputum.     It  is  not  dependent  upon  adenoid  dis- 

^^*^  of  the  naso-pharynx.     Home  writers  doubt  its  existence. 

DiagftlOSiS* — -The  diagnosis  of  chronic  bronchitis  is  rarely  difficult, 
^itkce  it  is  usually  a  secomhiry  condition,  it  is  of  the  utmost  importance 
^  <letermine  the  nature  of  the  prituary  aft'ection.  An  examination  of 
tW  heart  and  of  the  urine  shoiihl  not  be  overlooked. 

Pnlmoiuirtf  tuhereuionim  is  to  be  discriminated  froui  chronic  bronchi- 
tis, and  the  distinctive  points  are — (1)  A  clear  tuberculous  history.     In 
phthisis  there  are  fever  and  lo.^s  of  flesh  and  strength,  while  in  chronic 
f>roachitig  fever  is  absent  and  the  general  health  is  not  impaired.     (2) 
in  pulmonary  tuberculosis  the  signs  of  localized  consolidation  (usuaUy 
at  one  or  other  apex)  appear  carly^  while  in  chronic  bronchitis  the  vesic- 
ular  structure   is   not   involved.       V^)  In    phthisis    the    sputum,    when 
examined  microscopically,  shows  the  presence  of  the  tubercle  bacillus. 
In  a^nde  pulmonary  tuherculosh  the  fever,  dyspnea,  cyanosis,  and  in- 
ed  prostration  constitute  a  group  of  features  that  should  serve  to 
ivert  the  danger  of  its  being  confotmd€*d  with  chionic  brnnchitis.      Co- 
llating puhnonarp  ejtrphysfma  is  to  be  recogniz<^d  by  the  characteristic 
rptoms  and  signs  of  this  complaint.     Primar//  fetid  hrtofehith  must 
rfferentiated  from  the  various  other  conditions  previously  mentioned, 
in  which  the  breath  as  well  as  the  sputum  may  cunt  the  characteristic 
fetor.       In   ai^svt'tis  of  the  lung  the  sputum   contains  shrt'ds  of  lung- 
fbaue,  including  elastic  fibers,  crystals  of  hematoidinj  cholesterin,  and 
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amorphous  blood-pigment ;  usually  localized  dulness  and  broncho-cav- 
ernous breathing  coexist.  In  gangrene  there  are  contained  in  the  spu- 
tum shreds  of  lung-tissue,  but  separate  elastic  fibers  are  often  absent,  on 
account  of  the  presence  of  a  ferment  that  causes  a  solution  of  the 
elastic  tissue  (v.  Jaksch).  Bronchiectasis  is  usually  unilateral,  and 
gives  rise  to  dulness  and  other  physical  signs  that  are  confined  to 
limited  areas,  while  in  chronic  bronchitis  the  signs  are  general. 

Prog^nosis. — Recovery  is  the  exception,  though  improvement  may 
frequently  be  observed.  The  course  of  chronic  bronchitis  is  exceedingly 
protracted,  and  the  danger  from  the  late  development  of  certain  compli- 
cations and  sequels,  such  as  emphysema  or  right-8ide<i  cardiac  disease, 
must  be  constantly  borne  in  mind.  Since  the  disease  is  generally  a 
secondary  afiection,  the  prognosis  in  most  instances  depends  upon  the 
outlook  in  the  primary  disease. 

Treatment. — The  treatment  falls  naturally  under  two  main  heads 
— (1)  Hygienic,  and  (2)  Medicinal. 

1.  Hygienic. — This  has  reference,  frequently,  to  the  removal  of 
various  noxious  influences.  When  the  patient  cannot  make  a  suitable 
change  of  air  during  the  cold  season,  he  must  keep  his  room  during  in- 
clement weather ;  he  should,  however,  be  allowed  to  spend  as  much  time 
as  possible  in  the  open  air  during  clear  and  pleasant  weather.  The 
vitiated  atmosphere  of  saloons  or  public  halls  is  to  be  avoided.  The 
patient  should  be  carefully  clad ;  he  should  wear  flannels  next  the  skin 
during  all  seasons  of  the  year,  but  his  outer  clothing  need  not  be  unu- 
sually cumbersome.  If  the  case  be  of  an  aggravated  type  and  the  cir- 
cumstances of  the  patient  permit,  he  should  be  sent  to  a  warm  latitude 
in  the  autumn,  in  order  thus  to  escape  the  efiects  of  a  severe  northern 
winter.  It  is  an  excellent  rule  to  send  patients  in  whom  the  bronchial 
secretions  are  abundant  to  a  dry,  warm  climate  or  to  a  region  whose 
atmosphere  is  impregnated  with  the  balsamic  vapors  of  the  pine.  On 
the  other  hand,  patients  with  dry  bronchial  catarrh  are  most  relieved  by 
an  equable,  moist,  warm  climate.  Among  suitable  resorts,  those  that 
should  be  mentioned  are  the  Riviera,  Cannes,  San  Remo,  Sicily,  and 
Algiers  abroad,  and  Florida,  Southern  Georgia,  and  Southern  California 
at  home.  Change  of  air  becomes  not  only  a  means  of  relief,  but  also  an 
eff*ective  means  of  prevention  if  resorted  to  at  the  proper  time. 

Prophylaxis  also  includes  the  removal  of  any  diseased  conditions 
that  are  causally  related.  The  coexistence  of  cardiac  disease,  the  gouty 
diathesis,  obesity,  and  particularly  any  renal  disturbance,  call  for  the 
primary  treatment  of  these  conditions. 

The  diet  should  be  generous,  but  not  stimulating,  an<i  articles  easy 
of  digestion  should  be  selected.  Wines  and  liquors  are  to  be  avoided 
unless  special  indications  for  their  use  exist.  Special  conditions,  how- 
ever (e.  (J.  albuminuria),  may  render  necessary  a  special  dietary. 

2.  Medicinal. — In  this  disease  medicines  are  palliative  in  their  effects 
rather  than  curative.  Helaxin<^  expectorants  are  to  be  avoided,  owing 
to  their  depressing  action,  and  the  stimulating  expectorants  are,  in  a 
majority  of  cases,  not  only  valueless,  but  hurtful,  since  they  are  liable 
to  lessen  the  appetite  and  disorder  the  di<restion.  When,  however,  the 
sputum  is  nuico-purulent  in  character  and  is  dislodged  with  diflSculty, 
expectorants  of  this  class  (squills,  senega,  ammonium  muriate)  may  be 
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:g^ij  (4.0-8,0) ; 
3ij        (H.O) ; 
^         (4.0). 
ad  fliij  (96.0),— M. 


I   have  obtained  good  results  from  the  use  of  the  following  in 
atteQ<leJ  with  severe  paraxysms  of  eough  : 

^.  Oh  eui-alvpti,  s^as-.-^iij  (6.0-12.0) ; 

Codeina^,'  gr.  vj       (0,388). 

M,  et  ft.  capsalie  No,  xviij. 
Sig,   One  every  four  hours,  as  required. 

'  <  aftionally  potassium  iodid  exerts  a  eurative  inH«eoce,  but  its  use 
la;    e  Limited  to  cases  that  are  due  to  the  Byphilitic,  rheumatic*  and 
iij  diatheses.     Five  or  ten  grains  of  the  iodid  four  times  daily  may 
I  exhibited,  and  should  there  be  present  a  syphilitic  taint  the  remedy 
i.td  be  pushed  to  the  limit  of  tolerance.     The  balsam  of  copaiba  is 
etimes  efficacious,  several   instances  in   mj  own  experience  having 
Jded  to  the  following  combination: 

^.  Babami  copaibas, 
Ammon.  muriat., 
Extr.  glycyrrh.  pulv.. 
Mist,  ammoniac! ,     q.  a. 
Sig.  3ij  (8.0)  every  four  hours. 

Other  remedies  that  possess  great  value  in  certain  cases  are  creasote 
fift  ascending  doses),  turpentine,  terpine,  tar,  the  balsams  of  tolu  and 
vrtrn,  and  sandal*wood.     H.  C.  Wood  praises  sulphuretted  hydrogen  in 
*-—  in  which  there  is  profuse  expectoration  :  ''  From  two  to  tour  ounces 
saturated  watery  solution  may  be  administered  by  the  mouth  four 
ve  times  a  day  or  until  the  breath  has  a  perceptible  oilor/' 
If  the   vital    powers   are   poor,   bitter    tonics,  as   iron,   quinin,   and 
vchnin,  ^nd  other  measures  calculated  to  invigorate  tiie  system,  are 
When  the  sputum  is  excessive  in  amount,  astringents  (zinc 
tnlphate  and  ox  id)  are  sometimes  useful.     Astringents  may  also  be  used 
li  idvantage  in  the  form  of  a  spray  when  the  expectoration  is  too  free. 
the  other   hand,  sprays  from  properly  selected  solutions  (e,  g,  am- 
ount muriate,  gr-  v-x  ad  5.) — 0.324-0.648  ad  32.0)  are  valuable  in 
Sng  expectoration.      la  fetid  bronchitis  sprays  of  antiseptic  solu- 
nm  ire  to  be  used,  and  the  following  will  be  found  serviceable : 

^.  Acidi  carbolici,  gr.  ij-iv  (0. 1 20-^0. 2;^9); 

Olei  eucalypti,  tH ij-iv    (0.i:j3-0.266); 

Aqu«,       '  ^  (32.0). 

Sig,  To  be  inhaled  from  a  steam-  or  hand'atomizer. 

Pneumato-therapy  has  given  brilliant  results  in  certain  instances,  and 
0>  Cunri^re  obtained  good  results  in  streptococcic  chronic  bronchitis 
''^ni  the  use  of  antistreptococcic  serum. 


r  five 


BRONOHIEOTASIS. 

Definition.^ — The  universal  or  circumscribed  dilatation  of  the  bron- 

Aiil  tubes. 

TOhology* — Two  main  forms  are  recognized— the  cylindrical  or 
s^nple.  and  the  saccular,  and  both  of  these  may  be  met  with  in  the  same 
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lung.  Rarely  the  condition  is  congenital.  It  may  be  general  or  par- 
tial, the  former  variety  being  always  unilateral,  the  latter  sometimes 
bilateral.  In  universal  bronchiectasis  the  bronchial  tubes,  throughout 
their  extent,  are  the  seat  of  numerous  sacculi  communicating  with  one 
another.  These  present  smooth,  shining  walls,  except  in  the  most  de- 
pendent parts,  where  ulcers  are  sometimes  seen.  Extreme  conditions 
of  dilatation  may  take  the  form  of  huge  cysts,  which  may  extend  to  the 
periphery  of  the  lung ;  the  lung-tissue  lying  between  the  sacculi  then 
becomes  cirrhotic  as  a  rule.  In  partial  dilatation  the  bronchial  mucous 
membrane  is  implicated,  with  an  occasional  narrowing  of  the  lumen. 
Most  commonly  these  dilatations  are  cylindrical,  though  they  may  be 
saccular,  and  rarely  fusiform.  The  partial  is  much  more  common  than 
the  general  variety. 

ffistology. — When  the  walls  of  the  larger  dilatations  are  examined 
microscopically,  the  cylindrical  epithelium  is  seen  to  be  replaced  by  a 
pavement  epithelium.  The  elastic  and  muscular  layers  are  thin,  and 
the  fibers  are  usually  separated.  Contained  in  these  dilatations  are 
frequently  found  secretions  that  may  be  fetid. 

etiology. — In  the  majority  of  instances  the  condition  doubtless 
arises  from  an  involvement  of  the  bronchial  mucosa  that  extends  to  the 
submucous  tissue  and  leads  to  muscular,  fibrous,  and  cartilaginous  atrophy. 
These  changes  render  the  wall  of  the  tube  unable  to  resist  the  pressure 
of  the  air  in  violent  paroxysms  of  cough,  and,  once  the  process  of  dila- 
tation is  commenced,  the  accumulated  secretions  may  tend  by  their  weight 
to  distend  further  the  already  weakened  walls.  Thus  the  elasticity  of 
the  latter  is  impaired,  and  finally  destroyed.  The  etiologic  factors 
show  the  affection  to  be  secondary/  as  a  rule,  and  are — (1)  Chronic 
bronchitis  and  emphysema,  chronic  phthisis  (usually  when  the  seat  of 
tlie  dilatation  is  at  the  apex),  broncho-pneumonia  (in  children),  and 
compression  of  a  bronchus  {e.g.,  by  aneurysm).  Heubner  believes  that 
bronchiectasis  in  adults  may  be  sometimes  traced  to  whooping-cough  and 
measles  in  young  children.  (2)  Great  thickening  of  the  pleura,  espe- 
cially when  associated  with  bronchitis  or  interstitial  pneumonia,  with 
contraction  of  the  lung.     (3)  Rarely  it  is  a  congenital  lesion. 

Among  predisposing  conditions  are — (a)  Age,  bronchiectasis  being 
most  common  in  adult  or  middle  life ;  and  (6)  Sex,  it  being  more  com- 
mon in  males  than  females. 

Symptoms. — There  is  always  cough,  and  this  usually  occurs  in 
prolonged  an<l  severe  paroxysms.  The  attacks  take  place  most  gener- 
ally after  the  dilated  tubes  fill  in  the  morning,  and  a  change  of  posture 
may  excite  them.  Accompanying  the  cough  there  is  profuse  expectora- 
tion, which  may  amount  to  a  pint  or  more  in  twenty-four  hours.  The 
sputum  is  grayish-brown  in  color  and  muco-purulent,  emitting  a  sour  or, 
more  freijuently,  a  horribly /e^e J  odor.  On  standing,  the  expectoration 
separates  into  three  strata — the  uppermost,  of  brownish  froth  ;  the  mid- 
dle, of  a  thin,  sero-mucous  fluid  ;  and  a  thick  sediment,  of  cells  and 
granular  debris.  Examined  microscopically,  the  sputum  is  seen  to  be 
composed  chiefly  of  pus-corpuscles,  with  which  are  intermingled  Char- 
cot-Leyden  and  faity-acid  crystals,  the  latter  l)eing  arranged  in  the 
form  of  bundles ;  also  leptotbrices,  vibrios,  and  bacteria  are  found. 
Elastic  fibers  may  be  observed  if  ulcers  be  present. 
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lhf$pnea  is  noted,  but  is  not  a  prominent  symptom,  unless  some 
other  chronic  affections  of  the  chest  coexist  or  some  complication  arises. 
Hemapty9i%  occurs  rarely,  and  may  be  due  to  the  bronchiectatic  lesion. 
Abscess  of  the  brain  may  develop,  though  rarely. 

Physical  Signs. — These  differ  in  character  according  to  the  size,  situ- 
ation, and  nature  of  the  dilatation,  and  also  according  to  the  condition 
of  the  surrounding  lung-tissue. 

On  inspection  retraction  of  the  chest-wall  may  be  noted  when  chronic 
pleurisy  and  interstitial  pneumonia  are  associated.  The  tactile  fremitus 
is  usually  increased,  but  may  rarely  be  diminished.  The  percussion 
resonance  is  impaired  or  even  flat,  and  on  auscultation  bronchial  breath- 
ing is  heard,  with  occasional  r&les  that  have  a  metallic  quality.  A  sac- 
cular dilatation  immediately  beneath  the  pleura  may  give  a  tympanitic 
note,  and  may  also  give  typical  cavernous  or  amphoric  respiration.  A 
tympanitic  resonance  over  a  circumscribed  area  which  prior  to  cough 
and  expectoration  presented  dulness,  is  a  significant  sign  (Babcock). 
These  signs  are  generally  discoverable  at  the  base  of  one  or  other  lung. 

Diagnosis. — Simple  dilatation  of  slight  degree  may  exist  without 
appreciable  signs,  and  in  other  instances  the  breathing  is  broncho-vesic- 
ular over  localized  areas,  with  r&les  displaying  increased  metallic  quality. 

Saccular  Bronchisctasib.  Pulmonary  Tubbrculosis. 

History   of  ohronio  bronchitis,  chronic      History  of  cough,  hemoptysis,  with  pro- 
pleurisy,  and  interstitial  pneamonia,  or  eressive  loss   of  flesh   and  strength. 


of  foreign  body.  Family  history. 

Coogh  is  paroxysmal,  and  sputum  cha-  Cough  less  paroxysmal.    Spatum  num- 

racteristic  and  copious.  malar  in  the  stage  of  cavity. 

Tubercle  bacillus  absent  Tubercle  bacillus  present. 

Course  longer,  with  little  impairment  of  Course  relatively  snorter,  powers  of  the 

the  general  health.  system  progressively  undermined. 

Phyaicai  Signs, 

The  oondidon  is  persistent,  but  non-pro-      Generally  progressive,  more  frequently  at 
greenive.     Usually  located  near  base         one  or  other  apex, 
posteriorly. 

Circumscribed  empyema  with  a  fistulous  connection  with  the  lung 
may  simulate  bronchiectasis.  There  is  often  in  such  cases  a  clear  his- 
tory of  an  acute  illness  with  a  sudden  onset,  the  symptoms  pointing  to 
pleural  inflammation.  The  patient  suddenly  expectorates,  at  irregular 
intervals,  large  quantities  of  purulent  matter.  Actinowycosh  may  also 
cause  conditions  that  simulate  bronchiectasis.  The  diagnosis  may  be  made 
by  finding  granular  particles  containing  the  actinomyces  in  the  sputum. 

Prognosis* — Apart  from  certain  remote  dangers  {e,  //.  abscess,  gan- 
grene), these  cases  pursue  a  favorable  but  exceedingly  protracted  course. 

Treatment. — The  lesion  being  a  permanent  one,  there  is  no  known 
remedy  that  will  either  abridge  or  influence  the  course  of  the  afl'ection. 
Again,  since  the  cough  is  protracted  and  attended  with  profuse  expec- 
toration, sedatives  and  ordinary  expectorants  are  contraindicated.  For 
the  fetor,  antiseptics  are  to  be  employed  both  topically  and  internally, 
and  a  solution  of  carbolic  acid  (1-3  per  cent.)  or  thymol  (1  :  1000)  is 
to  be  used  by  inhalation.  Internally,  terebene  (iTlv-x — 0.338-0.666) 
in  capsules  every  four  hours  is  valuable;   also  creasote  in  increasing 
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doses  (TTlj — 0.0(i6,  Increasing  by  ITtj  each  day,  till  TlXvj — 0,399 — are 
taken  three  times  daily)  lii  to  be  pertiif^tt'iitly  employed. 

Should  the  above  methods  prove  unavailing,  intrathoracic  iDJectionB 
of  disinfectantvS  are  often  resorted  to  with  gratifying  results. 

In  instances  in  which  the  dilatation  is  situated  superficially  and  is 
not  ameoaWe  to  therapeutic  measures,  it  may  be  freely  opened  and 
thoroughly  drained. 


BRONOHTAT,  STENOSIS. 

Definition. — Narrowing  of  the  bronchua,  due  either  to  conBtrictioii 

or  to  compression.  * 

Pathology  and  Etiology. — (a)    Steywsiit  due  to  Cori%trictimu^ 

This  form  is  most  freijueutly  occasioned  l>v  the  presence  of  foreign 
bodies;  by  new  growths  (polypoid)  within  the  bronchi,  or  by  growtns 
without,  or  the  cicatrices  of  healed  ulcers,  and  in  the  ca?e  of  the  smaller 
bronchi  by  a  welting  of  the  mucosa.  The  bronchial  walls  also  some- 
times become  thickened  by  inflammatory  exudates  in  certain  acute 
and  chronic  affections,  such   as  syphilis,  tuberculosis,  and  glanders, 

(7^)  Stenosh  due  to  Vomprrsftion. — Compression  of  one  or  more  bron- 
chi may  be  met  with  in  a  variety  of  enhirgements  involving  the  organs 
within  the  thorax,  among  which  are  aneurysm,  echinococcus  cyst,  solid 
tumors,  enlarged  glands,  mediastinal  and  pulmonary  abscesses,  and  ex- 
tensive pleural  effusion. 

SytnptotilS. — The  symptoms  do  not  depend  upon  the  cause  of 
the  obstruction,  but  their  extent  and  character  are  in  proportion  to 
the  size  of  the  bronchus  affected  and  the  degree  of  stenosis.  Jhfwp- 
nea  is  the  most  conspicuous  symptom,  ami  when  tbis  is  marked  the 
accessory  muscles  of  respiration  are  brought  into  active  play,  and  still 
the  proper  filling  of  the  lungs  with  air  is  not  accomplished.  Under 
these  circumstances  the  air  in  the  lungs  becomes  rarefied,  and  instead 
of  normal  expansion  everywhere  the  lower  part  of  the  sternum  and  the 
lower  ribs  are  retracted  on  inspiration,  and  expiration  is  accomplished 
only  with  difficulty.  Obstruction  of  the  primary  bronchus  on  either 
side  of  the  chest  would  naturally  be  followed  by  inspiratory  retraction 
of  the  inferior  part  of  the  chest-wall  and  intercostal  spaces  upon  tha 
affected  side.  It  is  to  be  recollected  that  the  movements  of  the  larynx 
are  slight  in  bronchial  stenosis,  while  they  are  marked  in  laryngeal  ob- 
struction. Coittjh  and  expeetorntion  are  sometimes  present,  and  fever 
of  moderate  severity  is  often  noted. 

Physical  Signs. — Impeeiwn  shows  defective  respiratory  movement 
upon  the  side  involved.  The  local  tactile  fremitus  is  diminished  or 
absent  upon  the  affected  side,  owing  to  the  obstruction  to  the  pftas&fe 
of  the  vibrations  of  the  voice  to  the  pulmonary  periphery.  The  per* 
trussiofi-note  remains  unaltered,  thoJigh  less  influenced  by  forced  respint- 
tion,  and  particularly  expiration,  than  in  health.  Pulmonary  atelectasis 
may  occur  as  a  secondary  event,  and  is  shown  by  dulness  on  percussion. 
The  auitruiffitorf/  mgns  consist  of  a  greatly  diminished  vesicular  murmur 
on  inspiration,  due  to  the  diminished  amount  of  air  entering  the  air* 
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eells  during  inspiration,  and  the  presence  of  r&les,  sibilant  and  sonor- 
ous in  character,  at  the  seat  of  obstruction.  Obstruction  of  a  small 
bronchus  may,  however,  be  present  without  appreciable  physical  signs, 
owing  to  the  fact  that  the  surrounding  lung-tissue  may  take  on  com- 
pensatory emphysema. 

Diagnosis. — The  nature  and  site  of  the  affection  may  be  determined 
by  auscultation,  and  sibilant  and  sonorous  rfiles  will  be  conspicuous  at 
the  point  of  constriction.  A  clear  history,  together  with  a  careful  in- 
Testigation  of  antecedent  affections  of  the  thoracic  organs  leading  up 
to  the  stenosis,  are  factors  that  must  furnish  the  etiological  data  in  indi- 
Tidual  cases  after  the  exclusion  of  foreign  bodies  as  the  possible  cause. 
Tracheal  or  laryngeal  stenosis  may  be  eliminated  by  careful  laryngo- 
Bcopic  examination. 

Progfliosis. — The  duration  is  indefinite,  though  usually  protracted, 
and  most  cases  yield  an  unfavorable  prognosis.  In  those  instances, 
however,  in  which  the  narrowing  is  due  to  foreign  bodies  the  latter 
may  rarely  be  dislodged  and  fortunately  ejected,  thus  averting  danger 
to  life. 

Treatment. — The  treatment  must  be  addressed  to  the  cause  in  in- 
dividual cases.  Obviously,  the  question  of  the  removal  of  foreign 
bodies  from  the  bronchi  falls  within  the  domain  of  surgery,  though  the 
administration  of  an  emetic  has  been  followed  by  complete  success  in 
certain  instances.  Obstruction  due  to  stenosis  of  a  main  bronchus 
may  be  treated  by  dilatation  with  bougies,  the  treatment  of  course  being 
carried  out  by  a  specialist. 


ASTHMA. 

{Bronchial  Asthma.) 


Definition. — A  chronic  affection,  characterized  mainly  by  paroxys- 
mal dyspnea,  due  to  contraction  of  the  muscles  of  the  smaller  bronchi. 
The  paroxysmal  dyspnea  produced  by  arterial  contraction  is  also  termed 
asthma  by  many  writers. 

Pathology. — In  many  cases  there  is  hyperemia  of  the  bronchial 
mucosa,  due  to  pneumogastric  or  vasomotor  functional  disturbances,  and 
also  a  characteristic  exudate  of  mucin.  In  others  there  may  be  no  lesions 
whatsoever,  and  the  condition  is  a  pure  neurosis,  often  of  reflex  origin. 
Von  Levden  considers  asthma  to  be  a  reflex  neurosis,  the  primum  movens: 
of  which  may  be  situated  almost  anywhere  in  the  body.  The  morbid 
changes  peculiar  to  chronic  bronchitis,  pulmonary  emphysema,  and  right- 
ventricular  hypertrophy  with  dilatation  are  found  at  autopsy. 

Btiology. — There  is  present  either  a  constitutional  peculiarity  or  a 
singular  susceptibility  of  the  local  muscular  fibers  to  spasmodic  con- 
traction, both  of  which  are  of  unknown  nature.  The  exciting  factors 
are  very  various,  but  may  be  grouped  under  four  heads  : 

(1)  Acute  Bronchitis. — It  must  not  be  forgotten,  however,  that  a 
bronchitis  may  be  set  up  by  the  paroxysms.  Curschiiiann  has  observed 
also  a  local  croupous  inflammation  of  the  smaller  bronchioles  in  some 
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of  his  cases,  which  he  describes  as  bronchiolitis  exfoliativaj  and  which 
seems  to  have  given  rise  to  the  seizures  in  grave  cases. 

(2)  The  inhalation  of  numerous  and  widely  various  irritants^  as 
chemical  vapors,  smoke,  fog,  dust,  and  emanations  from  plants  or  cer- 
tain animals.  A  person  may  be  immune  in  the  city  and  suffer  greatly 
on  going  into  certain  rural  districts. 

(3)  Reflex  Causes. — The  causal  connection  between  obstructive  affec- 
tions of  the  nose  and  asthma  is  a  subject  that  is  appreciated  by  the 
specialist.  Gastric  disturbances  and,  as  I  have  observed,  intestinal  irri- 
tation are  productive  of  this  complaint.  In  dyspeptic  asthma  Boas 
found  the  diaphragm  elevated  above  its  normal  position. 

(4)  Asthma  may  be  secondary  to,  and  most  probably  excited  by, 
cardiac  disease,  emphysema,  gout,  rheumatism,  syphilis,  Bright's  dis- 
ease, emotional  excitement,  and  irritating  lesions  in  the  region  of  the 
medulla.  Possibly,  some  of  the  latter  affections  merely  constitute  pre- 
disposing factors.  In  this  connection  it  is  to  be  pointed  out  that  indi- 
vidual liability  to  the  disease  depends  upon  the  special  etiologic  factor. 

Predisposing  Oaoses. — Heredity  takes  first  place,  and  is,  when  discov- 
erable, well  marked  ;  it  is  noted  in  about  50  per  cent,  of  all  cases.  The 
complaint  is  about  twice  as  frequent  in  males  as  in  females^  and,  if  we 
except  hay  asthma,  it  is  more  prevalent  in  winter  and  early  spring  than 
during  the  warm  season. 

Clmical  History. — Hyde  Salterns  collective  statistics  show  that 
prodromal  symptoms  appeared  in  about  one-half  the  instances  (in  111 
out  of  226  cases).  They  differ  widely,  but  are  chiefly  nervous  in  a 
great  proportion  of  cases,  and  appear  as  irritability  of  temper,  either 
depression  or  unusual  buoyancy  of  spirits,  headacne,  drowsiness,  and 
vertigo.     Abundant  diuresis  and  digestive  disturbances  tend  to  appear. 

The  paroxysm  usually  comes  on  in  the  night  during  sleep,  and  at  a 
definite  time.  It  may  develop,  however,  while  awake  or,  again,  though 
rarely,  during  the  day.  The  onset  may  be  sudden,  but  perhaps  more 
frequently  the  patient  first  experiences  a  moderate  grade  of  dyspnea 
and  thoracic  constriction.  This  augments  with  unwonted  rapidity,  and 
often  attains  to  an  inordinate  degree,  until  the  patient  feels  smothered, 
sits  up,  grasps  his  knees  with  his  hands,  or  places  the  palms  upon  the 
bed  so  as  to  raise  the  shoulders  and  thus  reinforce  the  accessory  mus- 
cles of  respiration.  If  the  attack  be  severe,  he  rushes  to  an  open  win- 
dow when  able  to  leave  his  bed,  or  sits  on  a  chair  and  places  his  arms 
on  the  back  of  finother  chair,  so  as  to  fix  the  shoulders  and  thus  give 
purchase  to  the  auxiliary  muscles  of  respiration  while  frantically  en- 
deavoring to  maintain  the  act  of  breathing.  The  face  is  pale,  anxious, 
and  soon  is  bedewe<l  with  cold  perspiration,  while  the  lips,  eyelids,  and 
finger-tips  are  livid,  owing  to  defective  oxygenation  of  the  blood.  The 
temperature  becomes  subnormal  and  the  pulse  feeble  and  rapid.  The 
clinical  picture  wears  an  alarming  aspect,  but  in  uncomplicated  cases 
death  never  supervenes. 

Physical  Signs. — Inspection  shows  enlargement  of  the  chest,  which  in 
the  advanced  stage  becomes  barrel-shaped.  The  reason  for  this  is  the 
presence  of  an  increased  amount  of  air  in  the  thorax  with  a  total  inabil- 
itv  to  expel  it.  The  respirations  are  diminished  in  frequency  to  12  or 
10  per  minute.     The  natural  rhythm  is  also  greatly  disturbed,  and  in- 
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Bpiimtion  is  seen  to  be  short  and  gasping,  and  followed  immediately  by 
expiration,  which  is  greatly  prolonged.  The  expansile  movement  of  the 
cheet  is  very  limited,  and  in  inverse  ratio  to  the  patient's  efforts  at 
breathing.  There  is  lowering  of  the  diaphragm.  Palpation  is  negative 
in  its  practical  results.  Perettasion  yields  a  hyper-resonance;  in  ad- 
vanced cases  with  associated  emphysema  semi-tympanitic  resonance  is 
common.  On  auscultation  the  inspiration  is  found  to  be  short  and 
feeble,  and  the  expiration  much  prolonged  and  accompanied  by  a  low- 
toned  wheezing  sound  that  may  also  be  audible  to  onlookers.  A  great 
variety  of  dry  r&les  are  heard,  chiefly  high-pitched,  sibilant,  and  sonor- 
ous, that  are  more  marked  on  expiration  than  inspiration.  They  also 
chanee  their  character  and  situation  frequently.  At  the  close  of  the 
attack  moist  r&les  may  be  heard,  and  occasionally,  when  bronchitis 
complicates  asthma,  the  moist  r&le^i  may  be  combined  throughout  the 
paroxysms. 

The  duration  of  the  attack  is  various,  ranging  from  a  few  minutes 
to  several  hours,  though  rarely  it  may  endure  a  week  or  two,  with 
spontaneous  remissions  during  the  day  (e.  g.  when  chronic  bronchitis 
coexists).  Usually  it  subsides  abruptly^  with  the  expectoration  of 
rounded  gelatinous  masses  and,  later  still,  of  muco-purulent  material. 
The  former,  when  floated  in  water,  are  found  to  be  composed  of  the  so- 
called  Our8chmann8  spirals  (mucous  moulds  of  the  smaller  tubes\  and 
the  spiral  character  of  these  small,  ball-like  pellets  may  even  be  uetect- 
able  with  the  naked  eye.  When  examined  microscopically  their  spiral 
structure  is  evident.  Two  forms  are  recognized:  (1)  Composed  of 
mucinj  arranged  spirally ;  in  its  meshes  may  be  observed  alveolar  cells, 
many  of  which  have  undergone  fatty  degeneration.  (2)  A  perfectly 
clear  and  translucent  filament  that  is  most  probably  composed  of  trans- 
formed mucin  and  occupies  tlie  center  of  the  coiled  spiral  of  mucin.  In 
the  early  stage  of  the  attack  Curschmann's  spirals  (Fig.  42)  are  invariably 


Pi«.  42.— Curachmann'B  spirals. 


present  in  the  expectoration,  and  in  many  instances  Leyden's  octahedral 
crystals  are  also  visible.  For  a  time  the  latter  were  supposed,  though  erro- 
neously, to  excite  the  paroxysms  by  means  of  their  irritating  character. 
Similar  crystals  are  found  in  the  semen,  as  well  as  in  the  blood  in  cer- 
tain conditions  {e.g.  leukemia).  Miiller,  Fink,  Leyden,  and  others  have 
demonstrated  extremely  large  numbers  of  eosinophile  leukocytes  in  the 
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sputum.  Fink  and  Gabritchewski  likewise  have  found  a  laree  excess 
(ranging  from  15  to  35  per  cent.)  of  eosinophile  leukocytes  in  the  blood. 
\.  Noorden  and  Swerchewski  found  the  same  increase,  but  only  at  the 
times  of  the  attacks. 

Diagnosis. — A  clear  history,  together  with  the  physical  signs  and 
a  microscopic  examination  of  the  sputum,  should  lead  to  correct  results. 
The  history  alone  is  inadequate  to  put  the  physician  upon  the  right 
track.  Laryngeal  affections,  which  give  rise  to  spasm  of  the  glottis 
and  dyspnea,  are  to  be  eliminated  by  the  alteration  of  the  voice  and  the 
aphonia  which  are  usually  present,  while  the  characteristic  physical 
signs  of  asthma  are  absent.  Again,  the  dyspnea  is  inspiratory,  not 
expiratory  as  in  asthma. 

Emphysema  may  be  confounded  with  asthma.  The  presence  of  recog- 
nized causes,  of  typical  physical  signs,  and  the  paroxysmal  dyspnea  in 
asthma  are  the  chief  points  of  distinction  from  emphysema.  The  spu- 
tum should  be  examined  microscopically  if  doubt  remain. 

Course  and  Prognosis. — In  mild  cases  of  asthma  there  may  be  but 
one  or  two  nocturnal  paroxysms,  with  entire  freedom  from  cough  and  dys- 
pnea during  the  following  day.  On  the  other  hand,  in  severe  cases  there 
is  a  repetition  of  the  paroxysms  from  three  to  five  or  six  nights.  Under 
these  circumstances  in  the  intervals  (usually  corresponding  to  the  period  of 
day)  there  are  slight  wheezing  and  some  cough.  In  long-standing  cases 
asthma  leads  constantly  to  the  development  of  chronic  bronchitis  and 
emphysema,  and  in  sucq  these  affections  are  invariably  combined.  The 
paroxysmal  character  of  the  affection  is  often  partly  or  wholly  lost,  the 
patient  rarely  being  entirely  free  from  asthmatic  dyspnea,  combined  with 
cough  and  muco-purulent  expectoration.  The  periodicity  of  the  attacks 
varies  greatly ;  in  some  it  recurs  monthly  or  at  even  shorter  intervals,  and 
in  others  only  annually. 

There  is  rarely  any  danger  to  life,  except  when  the  secondary  affection 
is  emphysema  and  its  remote  consequence  is  dilatation  of  the  right  ven- 
tricle ;  but  the  percentage  of  cases  in  which  recovery  actually  takes  place 
is  comparatively  small,  since  the  affection  may  reappear  long  after  the 
paroxysms  have  ceased  to  recur  in  the  usual  manner. 

Treatment. — The  indications  for  treatment  are — (1)  to  cut  short  the 
paroxysms,  and  (2)  to  prevent  a  recurrence  of  subsequent  attacks. 

(1)  To  bring  relief  during  the  paroxysms  we  should  ascertain  the  ex- 
citing cause,  and  remove  it  promptly  if  possible  to  do  so.  In  one  of  mv 
own  cases  a  prolonged  paroxysm  was  cut  short  by  a  calomel  purge  fol- 
lowed by  an  enema.  An  overloaded  stomach  calls  for  an  emetic,  and 
other  causal  factors  are  sometimes  removable  (e.  g.  congestion  of  the 
nasal  mucosa,  dust,  animal  and  vegetable  emanations).  If  the  cause  is 
irremovable,  the  patient  should  be  kept  in  a  large  and  freely  ventilated 
apartment,  and  everything  that  tends  to  impede  respiration  must  be  re- 
moved. The  choice  of  posture  as  affording  the  greatest  relief  may  usually 
be  left  to  the  patient. 

To  cut  short  the  paroxysms :  The  particular  mode  of  treatment  that 
will  afford  most  speedy  relief  differs  widely  in  different  cases,  and  not 
infrequently  the  patient,  as  the  result  of  experience,  is  aware  of  the  rem- 
edies that  are  most  efficacious  for  good.  As  a  rule,  however,  sedative 
antispasmodics,  relaxants,  and  stimulants  are  the  classes  of  medicinal 
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ipntsfrom  which  a  careful  selection  is  to  be  made  ;  and  whilst  a  great 

wetTof  these  have  been  employed,  I  shall  content  ray^elf  by  adducing 

IfW  only  the  most  valuable  and  their  mode  of  admin isiration.     In  the 

haadsof  Bome  observers  a  few  whiffs  of  chloroform  have  proved  highly 

Jcacious,  but  in  my  own   they  have  produced  only  momentary  good 

liecta;  ether  is  the  safer  remedy  and  may  be  tried  in  like  manner.     In 

I  certiin  proportion  of  the  cases  from  four  to  six  drops  of  amyl  nitrite 

ikntn  upon  cotton-wool  or  a  handkerchief,  and  inhaled,  bring  speedy 

tad  permanent  relief.     Of  stimulants,  coffee  is   the   best ;  immediately 

npoD  the  appearance  of  the  paroxysm  about  one  pint  of  strong  coffee  is 

to  be  taken  hot  (without  cream  or  sugar),  and  in  this  way  the  seizure 

aiy  sometimes  be  arrested*     Alcohol  when  given  hot  and  in  sufficiently 

^^    ^S®  ^*^**^  to  induce  mild  intoxication  may  be  found  very  useful ;  and 

^H    tith*^hat  toddy/*  spirits  of  chloroform  may  be  combined* 

^^L^  The  inhalation  of  the  fumes  of  niter-fiaper  *  often  gives  quick,  tempo- 

^^Vvjr,  and,  less  freq  u  en  1 1  y ,  p  e  r m  n  n  e  n  t  relief.     W  h  en  e  m  p  loy  ed,  th  e  at  m  o- 

F         ipier^of  the  room  occupied  by  the  patient  must  be  well  filled  with  the  fumes. 

Among  depressant  antispasmodics  are  belladonna,  hyoscyamue,  stra- 

Ooniucp,  and  lobelia,  and  these  seem  to  be  of  most  value  when  used  in 

f         lie  form  of  cigarets.     The  loaves  of  the  plant  employetl  are  first  steeped 

I  ^  a  concentrated  solution  of  potassium  nitrate  or  chlorate,  and  a  trial 

filiould  be  made  of  different  sorts  of  cigarets  or  pastilles  (which  are  simi- 

»larly  prepared),  since  all  cases  are  not  benefitcil  by  the  same  brand.     The 
iabaktioo  of  tobacco-smoke  is  e(jually  beneficial  in  rare  instances, 
A  Urge  number  of  cases,  despite  the  use  of  the  measures  above  indi- 
**tei  exhibit  an  obstinate  tendency,  and  for  their  treatment  no  remedy 
wars  favorable  comparison  with  morphin,  administered  hypodermically, 
It  has  occasionally  led  to  the  establishment  of  the  morpliin-habit ;  hence 
^t  must  not  be  used  indiscriminately.      It  is  best  given   in   full   doses 
W'i-^ — 0.0:2 16-0, 0324),  and  may  be  combined  with  atropin  or  cocain. 
,         J-  Jfoordea  uses  atropin    in  ascending  doses  (gr.  y^  increased  to  ^ 
^^y  then  gradually  diminishes  the  dose  :  this  treatment  is  repeated 
^^ry  few  months,  though  lessening  the  dose  and  shortening  each  course 
^'^  fi'eataient.     Strychnin  also  has  its  advocates  (Mays).     The  following 
I       ^^ula  haa  proved  efficient  in  my  hands: 

^k^  ^.  Tr.  lobelisB, 

^^^^  Tr.  nitro-glycerini  (1  per  cent), 

^^^B  Sodii  bromid., 

^^^B  Vini  ipecac, 

^^^"  Ext.  hyoscvami, 

^m  Elix,  simplicis,  q.  a.  ad  Siv    '{128.0).— M. 

^B  Sig»  5j  (4.0)  every  one  or  two  hours  in  water* 

^rlJ^v^olis-Cohen  lauils  hyoscin  hydrobromate  {gr.  y^)  administered 
1.  ^^^^rmically.  Ergot  and  adrenal  extract  are  among  promising  reme- 
^_»  they  probably  act  by  promoting  vascular  tone.  In  the  protracted 
~~^^  ^f  old  asthmatics,  associated  with  chronic  bronchitis  and  emphy* 
,  *^  the  above  mixture  may  also  be  employed,  thougii  sodium  iodid 
^  ,'  ^' — ^0,324)  should  be  substituted  for  the  bromid,  and  the  same  dose 
^  ^^  at  intervals  of  three  or  four  hours. 

■oluti       *''"T^P^''  ^  PTepnnd  by  dipping  bibulous  paper  (filter*  or  blotting-paper)  in  a 


5J        (4.0); 
lUxvj  (L06); 
3v        (20.0); 
3v        (20.0); 
gr.viij  (0.518); 
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(2)  In  order  to  prevent  subsequent  attacks :  During  the  intervals 
the  physician  must  ascertain  whether  any  of  the  numerous  causes  (bron- 
chitis, gastric  disorders,  dust,  emanations  from  plants) are  discoverable; 
and. if  so,  efforts  to  remove  them  should  be  instituted.  A  methodical 
interrogation  of  the  various  organs  of  the  body  and  their  fonctions 
must  be  carried  out,  and  the  therapeutic  or  hygienic  indications  pre- 
sented by  them,  if  any,  must  be  met  judiciously.  The  nasal  passages 
should  be  examined  by  a  specialist,  and  any  causal  conditions  found 
therein  are  to  be  promptly  removed.  If  the  affection  be  a  pure  neuro- 
sis or  due  to  bronchitis,  a  suitable  climate  may  often  be  found  in  which 
the  patient  will  enjoy  complete  immunity  from  asthma.  The  choice 
of  the  locality  cannot,  however,  be  determined  by  any. known  rules. 
The  patient  must  travel  from  place  to  place  until  he  finds  the  cli- 
mate that  possesses  preventive  properties  in  his  particular  case.  To 
those  who  cannot  adopt  this  plan  potassium  iodid  offers  the  best  hope  of 
relief,  though  its  use  must  be  long  continued  (gr.  x-xx — 0.648-1.296, 
three  times  daily).  The  systematic  use  of  compressed  air  in  the  pneu- 
matic cabinet,  and  also  the  inhalation  of  oxygen,  are  worthy  of  trial. 
The  presence  of  any  conditions  of  ill-health  calls  for  appropriate 
treatment.  Talma  believes  that  the  attacks  may  be  overcome  by  proper, 
rhythmic,  deep  breathing. 

There  are  also  certain  means  of  prophylaxis  for  impending  attacks. 
Thus,  if  there  be  premonitory  symptoms,  the  use  of  such  measures  as 
strong  coffee  or  the  ''  hot  toddy  ''  above  mentioned,  Hofiman's  anodyne, 
stramonium  or  belladonna  cigarets,  the  inhalation  of  the  fumes  of  niter- 
paper  or  of  a  few  drops  of  amyl  nitrite,  or  the  removal  of  the  sources  of 
irritation,  may  suffice  to  ward  off  the  attack. 


FIBRINOUS  BRONOHmS. 

{Plastic  Bronchitis  ;   Croupous  Bronchitis :  Mucous  Bronchitis,) 

Definition. — A  rare  acute  or  chronic  catarrhal  affection  of  the 
bronchial  mucosa,  attended  with  the  production  of  fibrinous  casts  (?) 
that  are  expectorated  in  severe  paroxysms  of  cough  and  dyspnea. 
These  casts,  when  unfolded,  are  found  to  be  solid  moulds  of  the 
bronchial  tubes  from  which  they  come,  being  shaped  like  the  branches 
of  a  tree,  and  thus  proving  that  a  bronchial  tube  and  its  subdivisions 
had  been  blocked.  When  the  moulds  are  large  or  medium-sized  they 
are  hollow,   and  when  from  the  smaller  bronchi  they  are  solid. 

Pathology. — The  pathology  is  but  little  understood,  but  in  one  of 
my  own  cases  I  found  the  composition  of  these  casts  to  be  identical  with 
that  of  croupous  exudates  met  with  elsewhere,  though  more  dense,  per- 
haps, than  the  latter.  Croupous  bronchitis  is  attended  with  loss  of  epi- 
thelium in  the  implicated  bronchi,  as  is  the  case  in  croupous  inflamma- 
tion wherever  it  occurs ;  but  the  answers  to  the  questions,  "  Why  should 
the  affection  be  limited  to  a  definite  portion  of  the  bronchial  tree?  "  and 
"  Why  does  it  recur  from  time  to  time?  "  are  obscure  indeed.  In  fatal 
cases  the  lesions  of  associated  or  antecedent  complaints,  such  as  chronic 
pleurisy,  pneumonia,  and  pulmonary  tuberculosis,  have  been  found. 
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Etiology. — What  the  irritant  is  that  causes  the  condition  is  un- 
to>wn^  though  streptococci  have  been  found  in  the  monlds  and  in  the 
iDSOoaa.  Some  of  the  predisposing  causes,  however,  have  been  recog- 
niied,  and  arc — (1)  Sejr :  it  being  about  twice  as  frequent  in  males  as  in 
feffliles*  (2)  Af/e:  though  met  with  at  all  periods  of  life,  it  is  relatively 
more  frequent  from  the  twentieth  to  tbo  fortieth  year.  (3)  S'eason:  the 
aeiiures  are  most  common  in  the  spring  months.  (4)  Epidemic  infiu- 
(Mtt:  Pichini  has  described  a  group  of  instances  that  occurred  in  indi- 
ndaab  in  the  same  locality.  (5)  Hereditary  influence  has  been  trace- 
lUe  m  a  few  cases.  (6)  Other  affections,  as  tuberculo?*is  ((juite  fre- 
qaently),  chronic  pleurisy,  and  certain  akin-affections,  as  herpes,  im- 
petigo, and  pemphigus,   form  antecedent  and  associated  conditions. 

Symptoms* — (a)  The  aruteform  is  rare.  It  begins  with  rigors  and 
feter  tbat  are  soon  followed  by  urgent  dyspnea  and  severe  paroxysms  of 
cottgh,  which  are  usually  attended,  soon  or  late,  by  the  expulsion  of 
broncbittl  casts,  and  sometimes  rather  profuse  hemorrhage.  Abundant 
expectoration  usually  causes  amelioiation  of  the  severer  symptoms.  On 
the otber  hand,  urgent  dyspnea,  oppressiveness,  auil  severe  cough,  with 
little  expectoration,  are  grave  symptoms,  often  leading  to  fatal  asphyxia. 

(6)  The  Chronic  Fffrm.^The  attacks  recur  at  irregular  intervals  and 
iw  leaa  severe  than  in  the  acute  form,  tlie  interim  varying  from  one 
week  to  a  year  or  more.  In  a  case  observed  by  myself  the  patient  has 
experienced  a  recurrence  once  annually  (on  or  abnut  May  1st),  commen- 
cing three  years  ago.  The  paroxysms  may  occur  at  regular  though  much 
hriefer  intervals.  The  ca^es  usually  manifest  ordinary  bronchitic  symp- 
*^Dis,  with  or  without  fever  at  the  onset.  The  cough  soon  becomes 
troublesome  and  is  paroxysmal  in  character.  There  is  expectoration  in 
wi6  form  of  rounded  masses,  which,  when  unravelled,  are  found  to  be 
J^"^  moulds  of  the  affected  tubes  that  exhibit  a  laminated  structure, 
ihe  larger  casts  (which  arc  of  the  size  of  a  goose-quill  or  even  larger) 
^^^  be  hollow.  They  are  of  whitish  or  grayish-white  color.  When 
^taminetl  microscopically  they  are  seen  to  consist  of  a  fibrillated  base, 
•  jw^  scattered  leukocytes  and  raucous  corpuscles,  and,  rarely,  gland- 
^^^  blood-cells.  Curschmann's  spirals  are  often  found,  and  within 
^  or  associated  with  them  the  Leyden  crystals.  First,  Beschorner 
#1  *^^r  Grandy  have  shown  the  casts  to  be  composed  of  mucin.  In 
^^^  Cases,  however,  similar  studies  show  fibrin,  1  Icmorrhage  may  occur, 
.  -^ydcal  Signs.— Owing  to  the  obstruction  offered  by  the  casts,  there 
M  *  ^iiiiinished  amount  of  air  entering  the  corresponding  part  of  the  lung. 
^  *  tiecessarv  result  the  tactile  fr</mitiis,  local  expansion,  and  respira- 
.  y  tnui-mnr  are  diminished  over  tlie  affected  area.    The  note  on  percus- 
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th    ^  *^^'^T*  *be  uniiivolveil  portions  of  the  lung  is  clear  or  hyper-resonant^ 
th    ^^^  if  the  portions  of  the  lung  supplied  by  the  affected  tubes  collapse, 
'^^  is  dulness  on  percussion.    Dislodgement  of  the  casts  is  followed  by 


^ot 


'^rn  of  the  normal  respiratory  murmur. 


pr^. 


^1^,^  -^  •  11     %JL        tIJC     UVIt  U(U1      I  ITt^MX  I  ll  lAJI    If       LXIKXI    titVll   . 

^*^agnosis.— From  ordinary  )iro7irhfffi<  it  is  to  be  distinguished  by  the 
tiv^  ^*"ice  of  casts  of  mucin  or  fibrin,  which  alone  are  sufficient  for  a  posi- 
ftj^  diagnosis.  The  fibrinous  moulds  met  with  in  tliphtheria  and  pseudo- 
b^J^Hranous  croup,  with  extension  into  tlie  bronchi,  must  also  be  elimi- 
>tt^^^.  In  doubtful  cases,  a  bacteriologic  examination  of  the  rnenibran- 
^2a0til  should  be  made.     If  the  Klebs-Lofller  bacilli  are  then  found, 
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all  doubts  as  to  its  diphtheritic  nature  are  set  at  rest.  In  truly  diph- 
theritic cases  the  membrane  does  not  present  the  laminated  structure. 

Prognosis. — The  prognosis  in  the  acute  form  is  quite  grave ;  the 
chronic  variety,  though  pursuing  an  exceedingly  long  course  that  ranges 
from  five  to  fifteen  years,  rarely  terminates  fatally. 

Treatment. — This  is  to  be  conducted  on  the  same  principles  as  those 
in  simple  acute  bronchitis.  In  the  acute  form  an  attempt  should  be  made 
to  soften  and  separate  the  casts  by  the  topical  application  of  steam,  by 
inhalation,  and  alkaline  sprays  (e.  g.  lime-water).  Pilocarpin  was  em* 
ployed  in  one  instance  under  my  own  observation  with  apparent  good 
results ;  it  tends  to  excite  free  bronchial  secretion.  Emetics  should  be 
resorted  to  without  delay  when  the  signs  of  cyanosis  show  themselves. 

In  the  chronic  form  nothing  can  be  accomplished  by  treatment,  dur- 
ing the  intervals  between  the  acute  exacerbations,  that  will  tend  to  obviate 
a  recurrence  of  the  attacks  or  to  mitigate  their  severity. 


IV.   DISEASES  OF  THE   LUNGS. 
OmOULATORY  DISTURBANCES  IN  THE  LUNGS. 

CONOBSTION  OF  THB  LUNQS. 

(Hyperemia  of  the  Lungs.) 

Definition. — The  surcharge  of  the  pulmonary  vessels  with  blood. 
Two  forms  are  recognized :  (1)  Active  hyperemia,  and  (2)  Passive  hy- 
peremia. 

ACTIVE   HYPEREMIA. 

Pathology. — The  blood-vessels  in  the  bronchial  mucosa  often  appear 
intensely  injected,  and  the  capillaries  in  the  alveolar  walls  are  prominent, 
while  on  section  a  scarlet-colored,  frothy  liquid  flows.  The  alveolar  epi- 
thelium may  become  swollen  and  granular. 

Htiology. — Active  hyperemia  is  usually  a  symptomatic  condition, 
though  rarely  it  may  arise  as  a  distinct  primary  affection.  Active  con- 
gestion of  the  lungs  exists  as  an  associated  condition  in  many  pulmonary 
affections,  as  pneumonia,  pleurisy,  bronchitis,  and  tuberculosis.  On 
the  other  hand,  active  congestion  of  the  lungs  may  be  engendered  as  an 
independent  affection  by  the  inhalation  of  hot  air,  highly  irritative  sub- 
stances, Jis  well  as  by  violent  physical  exercise,  the  ingestion  of  large 
amounts  of  alcohol,  and  strong  mental  emotion.  Collateral  hyperemia 
may  arise  from  anemia  of  the  opposite  lung. 

Symptoms. — The  capacity  of  the  air-cells  is  diminished;  hence 
the  oxygenation  of  the  blood  is  markedly  interfered  with.  This  embar- 
rassment of  the  function  of  respiration  is  compensated  for  in  part  by 
accelerated  breathing,  there  being  a  degree  of  dyspnea  proportionate  to 
the  extent  and  intensity  of  the  congestion.  There  is  some  couffhy 
accompanied  by  frothy^  bloody  expectoration. 

The  physical  signs  are  bilateral,  as  a  rule,  and  are  generally  confined 
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m  ft>  die  bases.  PaJpafttm  shows  increased  tactile  fremitus.  The  percussion-' 

m  note  is  impaired  or,  rarely,  dull,  and  it  is  generally  exceedingly  difficult 

■  to  determine  the  pitch  of  the  note,  owing  to  the  fact  that  both  sides  are 

r  osoally  involved.     On  the  other  hand,  when  the  condition  is  unilateral 

'  And  not  associated  with  diseases  of  the  opposite  side,  the  impairment  is 

lemdily  appreciated.     The  vesicular  element  of  the  respiratory  sounds  is 

diminished,  and  the  bronchial  element  relatively  increased  (broncho-vesic- 

u/ar  breathing).     Less  frequently  there  is  bronchial  breathing. 

DiasnosiB. — In  the  presence  of  the  etiologic  factors  the  sudden 
development  of  dt/spnea,  cough,  and  a  frothy,  bloody  expectoration,  and 
elie  ^physical  signs  before  enumerated,  in  the  absence  of  fever,  the  diag- 
nosis is  easy. 

Srognosis. — Active  hyperemia  is  frequently  followed  by  collateral 
ect^ma.  Its  course  is  brief,  and  terminates  either  fatally  in  a  few  hours, 
i«»  perfect  recovery  in  a  few  days,  or  in  pneumonia.  The  condition  is 
tli^T-^fore  ominous. 

'^freatinent. — Prompt  measures  must  be  instituted  in  order  to  arrest 

^h^    active  fluxion.    The  special  causative  factors  must  be  actively  treated, 

BO     CM  to  diminish  the  quantity  of  blood  in  the  pulmonary  vessels  ;  dry 

^'^^  wet  cups  over  the  entire  seat  of  congestion  must  be  tried ;  and  in  the 

"Wox-^  cases  venesection  is  demanded.     Following  the  application  of  the 

^^pe,  turpentine  stupes,  sinapisms,  and  linseed   poultices   may  be   em- 

Pl^>yed.     I  have  observed  excellent  results  from  the  use  of  veratrum 

yi"«^de  combined  with  saline  purgatives.     Other  cardiac  sedatives  may  also 

*>o  employed,  including  nitroglycerin  in  full  doses. 

PASSIVE   HYPEREMIA. 

Passive,  unlike  active,  hyperemia  is  always  a  secondary  condition,  and 
^  Quite  common.  Two  forms  are  distinguishable :  (a)  Mechanical,  and 
^t)  Hypostatic. 

{a)  Meehanical  Hyperemia  {Brown  Induration).— VsXiiologj.— The 
pulmonary  vessels  are  distended,  the  lungs  as  a  whole  enlarged,  and  the 
air-cells  crepitate  but  little,  owing  in  great  part  to  the  encroachment  upon 
the  air-spaces  by  the  dark  venous  blood.  The  lungs  are  of  a  reddish-brown 
color  and  afford  increased  resistance  to  efforts  at  cutting  or  tearing.  On 
section  the  reddish-brown  tint  rapidly  changes  to  a  vivid  red,  from  oxi- 
dation of  the  hemoglobin  when  exposed  to  the  atmosphere.  The  process 
commences  at  the  extreme  base,  extends  upward,  and  may  finally  become 
general.  The  interstitial  connective  tissue  is  increased,  and  is  often  edem- 
atous, while  the  epithelial  cells  of  the  alveoli  show  altered  blood-pigment, 
usually  in  the  form  of  hemosiderin  and  responding  to  the  usual  tests  for 
iron. 

Etiology. — Mechanical  hyperemia  results  from  the  obstruction  of  the 
return  of  blood  to  the  left  heart,  and  among  special  causative  conditions 
are  mitral  constriction,  mitral  regurgitation,  dilatation  of  the  right  ven- 
tricle, and  certain  cerebral  injuries  and  diseases.  It  may  also  be  a  symp- 
tom of  asphyxia,  and  rarely  it  arises  from  pressure  of  tumors. 

Symptoms. — The  most  marked  feature  is  dyspnea^  particularly  when 
secondary  to  organic  cardiac  diseases  with  failure  of  the  right  ventricle. 
Cough  is  common,iind  an  expectoration  of  frothy  serum  or  blood  (heniop- 
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tysis)  containing  pigmented  alveolar  epithelial  cells,  is  the  most  cha- 
racteristic clinical  feature. 

Diagnosis. — With  a  clear  history,  in  addition  to  the  dyspnea,  cough, 
and  the  characteristic  expectoration,  the  recognition  of  passive  hyper- 
emia of  the  lungs  is  a  simple  matter.  The  prognosis  and  treatment  will 
be  considered  in  connection  with  the  causative  affections. 

{b)  Hjrpostatic  Hyperemia. — ^Pathology. — The  parts  of  the  lung  that 
are  affected  are  dark  in  color  and  the  vesicles  distended  with  a  transudate 
of  blood  and  serum.  In  this  way  the  air-cells  may  become  emptied  of 
air  (splenizationy  hypostatic  pneumonia),  and  the  resulting  condition  is 
in  most  instances  to  be  regarded  as  a  mild  grade  of  lobulax  pneumonia. 
This  view  is  confirmed  by  the  fact  that  the  same  etiologic  conditions  that 
favor  the  development  of  hypostatic  congestion  also  favor  to  an  equal 
extent  the  development  of  hypostatic  pneumonia. 

Etiology. — Feeble  cardiac  action,  as  in  long-continued  fevers,  debili- 
tating chronic  affections,  and  in  old  persons,  combines  with  a  prolonged 
dorsal  position  of  the  body  (gravitation  thus  favoring  its  development)  in 
producing  the  condition.  This  explains  why  the  condition  is  found  usu- 
ally at  the  bases  of  the  lungs,  and  is  most  marked  posteriorly.  It  is 
common  for  the  same  reason  in  carcinoma,  tuberculosis,  paralysis,  chronic 
rheumatism,  typhoid  fever,  etc. 

Symptoms. — The  symptoms  are  wholly  indefinite ;  indeed,  none  may 
be  present.  Priory  has  pointed  out  that  old  persons  in  the  incipiency  of 
the  disease  begin  to  sleep  with  the  mouth  open,  so  as  to  effect  the  entrance 
of  more  air.  Commencing  cyanosis  may  indicate  the  development  of 
hypostasis,  and  a  careful  physical  examination  of  the  lower  lobes  of  the 
lungs  will  show  increased  fremitus,  slight  dulness,  diminished  vesicular 
murmur,  and,  in  the  higher  grades,  bronchial  breathing,  with  liquid  bub- 
bling r&les. 

The  prognosis  is  based  upon  the  character  of  the  underlying  affection. 

Treatment. — This  is  an  affection  in  which  the  treatment  of  causes 
alone  will  suffice,  save  in  instances  that  are  secondary  to  organic  heart- 
affections,  in  which  prompt  bleedings  are  to  be  advocated.  From  a  pint 
to  a  quart  of  blood  should  be  taken,  and  I  have  seen  happy  results  from 
the  employment  of  this  measure  in  extreme  cases.  Tapping  the  right 
auricle  when  the  blood  refuses  to  flow  from  an  arm  vein  has  also  been 
successfully  accomplished  by  competent  surgeons.  The  patient's  posture 
must  be  changed  from  the  dorsal  to  the  lateral,  and  even  ventral,  and  as 
soon  as  possible  he  should  be  gotten  out  of  bfed. 

PULMONARY  EDEMA. 
{Edema  of  the  Lungs.) 

Definition. — An  effusion  of  serous  fluid  into  the  air- vesicles  and  in- 
terstitial lung-tissue.  Pulmonary  edema  is  scarcely  to  be  regarded  as  an 
independent  affection,  but  as  a  secondary  condition,  being  in  most  in- 
stances associated  with  pulmonary  congestion. 

Pathology. — It  consists  of  a  transudation  of  serum  into  the  alveolar 
walls,  interstitial  connective  tissue,  and  air-cells,  and  rarely  the  process  is 
limited  to  the  interstitial  tissue.  Two  forms  may,  for  the  sake  of  con- 
venience, be  recognized : 
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(a)  GoUataral  Edema  {Inflammatory  Edema), — This  is  usually  local  in 
dtaracter,  ciroumscribing  an  area  of  the  lung  that  is  affected  by  pneu- 
monia, abBcess,  or  pulmonary  infarction,  and  is  the  result  of  a  mild  in- 
flammatory process  affecting  the  vessel-walls.  When  the  condition  follows 
hypostatic  congestion  the  terms  ^^  hypostatic  edema ''  and  ^^  splenization  " 
haTe  been  applied. 

(&)  Genoral  Pulmonary  Edema. — If  congestion  be  not  associated,  the 
portions  of  the  lungs  involved  by  this  type  look  pale ;  when  pulmonary 
congestion  or  pigmentation  of  the  tissue  is  present,  the  lung  appears 
darker  than  the  normal  and  the  serum  is  blood-tinged.  The  weight  of 
the  lang-tissue,  owing  to  the  more  or  less  airless  condition  of  the  alveoli, 
is  increased,  and  yet,  though  heavier  than  the  normal  lung,  the  affected 
tiflsae  does  not  sink  in  water.  To  the  feel  it  is  boggy,  and  pits  on  pres- 
sure, while  on  section  a  serous  or  sero-sanguinolent  (if  congestion  be  pres- 
ent) fluid  of  low  specific  gravity,  and  poorer  in  albumin  than  plasma,  flows 
from  the  cut  surface.  Edema  is  most  frequently  observed  at  the  bases 
of  the  lungs,  though  it  may  become  general,  and  as  a  rule  the  surface  of 
the  pleura  is  moist ;  hydrothorax  may  be  present. 

The  mode  of  production  of  pulmonary  edema  is  not  definitely  known. 
Increased  fluidity  of  the  blood  on  the  one  hand,  and  increased  tension  in 
the  pulmonary  vessels  on  the  other,  seem  to  be  influential  factors  in  many 
cases.  The  heightened  blood-pressure  may  be  in  great  part  due  to  a  fail- 
are  of  cardiac  power,  and  particularly  to  failure  of  the  left  ventricle 
(Welch).  When  weakness  of  the  left  is  out  of  proportion  to  the  weak- 
ness (paralysis)  of  the  right  ventricle,  we  are  apt  to  have  the  tension  in 
the  pulmonary  capillaries  greatly  increased,  at  least  until  transudation 
of  serum  is  induced.  Edema  also  occurs  as  a  result  of  weakness  of  the 
right  ventricle  alone.  Obstruction  to  the  outflow,  such  as  occurs  in 
weakening  of  the  left  ventricle,  or  even  obstruction  in  the  aorta,  leads 
to  heightened  tension  and,  secondarily,  to  paralysis  of  the  right  ven- 
tricle. The  third  factor  entering  into  the  production  of  pulmonary 
edema  is  the  increased  permeability  of  the  vascular  walls,  due  to  im- 
pairment of  their  nutrition  and  "  disturbance  of  the  cardiopulmonic 
innervation  '*  (Huchard).  This  usually  arises  in  connection  with  toxic 
and  infectious  diseases,  when  the  blood  also  exhibits  more  or  less  change, 
as  in  cachectic  states,  uremia,  general  septicemia,  and  the  like.  In- 
stances are  met  with  in  which  pulmonary  edema,  due  to  vasomotor 
relaxation,  develops  suddenly. 

Btiology. — Pulmonary  edema  is  secondary  to  pneumonia  and  acute 
and  chronic  affections,  but  not  with  any  degree  of  constancy ;  nor  is  it 
especially  liable  to  be  associated  with  congestion  or  with  low  grades  of 
inflammation  of  the  lungs.  Among  the  diseases  of  which  it  forms  a  ter- 
minal condition  are — valvular  affections  of  the  heart,  fatal  forms  of  anemia, 
acute  and  chronic  Bright*s  disease,  cerebral  lesions  (hemorrhage,  trauma- 
tism), and  acute  infectious  fevers  with  failure  of  cardiac  power. 

Sjrmptomd. — In  edema  of  the  lungs  the  air-spaco  is  lessened  in  di- 
rect proportion  to  the  amount  of  serum  occupying  tlie  alveoli ;  hence 
dy$pnea  is  always  present  and  is  often  a  conspicuous  symptom.  There 
are  cough  and  bronchorrhea.  The  sputum  is  usually  abundant  and  frothy, 
and  is  expectorated  with  difficulty.  At  times,  and  especially  in  the  acute 
forms,  it  is  tenacious  and  may  give  rise  to  alarming  laryngeal  obstruction. 
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It  is  blood-stained  if  coogestion  be  combined.     The  condition  does  not 
give  rise  to  elevation  of  temperature,  except  in  the  inflammatory  type^  in 
which  fever  is  constantly  present.     The  pulse  is  accelerated  and  feeble, 
and  cyanosis,  particularly  in  cases  of  collateral  edema^,  usually  appeals,  i 
The  extremities  are  cool  and  often  livid. 

Physical  Signs. — The  reasons  adduced  to  explain  the  dyspnea  likewise 
render  intelligible  the  physical  signs  encountereti.  There  is  dulness,  though 
rarely  complete,  over  the  areas  involved ;  the  vesicular  muruiur  is  feeNdj 
or  absent,  or  there  may  be  broncho- vesicular  breathing.  ISince  the  bron* 
ohioles  contain  serum^  small  ntlcA,  having  a  liquid  character,  are  amlibld^ 
with  inspiration  and  at  the  beginning  of  the  expiration  over  the  aeat  of 
the  edema. 

The  diaguosiSi  with  a  clear  history,  is  based  upon  the  incompletefl 
dulne*^  that  is  usually  bilateral  and  most  marked  at  the  bases,  upon  the] 
bubbling  rdles  heard  over  the  corresponding  area,  and  upon  the  absence] 
of  any  febrile  movement,  except  the  latter  be  due  to  some  underlying^ 
affection.     HydrothoraT  bears  some  points  of  resemblance  to  edema  of  the  ' 
lungs,  but  in  this  condition  the  upper  level  of  dulness  is  movable  in  eon* 
sequence  of  change  of  position  of  the  patient,  as  is  not  the  ease  in  edemm 
of  the  lungs.     On  the  other  hand,  in  the  latter  affection  moist  r&lee  ar0< 
pre^sent,  while  they  are  absent  in  hydrothorax.     Brancho-pfteumania  may 
be  mistaken  for  pulmonary  edema,  though  it  has  a  different  mode  of  onset. . 
It  is  also  accompanied  by  fever,  glairy,  tenacious  expectoration,  and  mora] 
sharply- localized  areas  of  dulness  then  appear  in  edema. 

The  prognosis  is  governed  by  the  pre-existing  condition  to  which 
the  edema  is  due.  Thus,  if  secondary  to  a  general  dropsy  due  to  renal 
or  cardiac  disease,  it  often  destroys  life  with  great  rapidity.  Inflammatory 
edema,  fallowing  lobar  pneumonia,  is  also  grave  in  the  extreme. 

Treatment. — The  treatment  is  that  of  the  associated  or  cansatire 
affections.  These  must  be  sedulously  treated,  and  the  limitation  of  the 
transudation  and  the  direct  removal  of  the  serous  effusion  from  the 
lungs  is  of  great  importance.  We  should  nut  fail  frequently  to  change 
the  position  of  tbe  patient's  body,  so  as  to  prevent  the  gravitation  of 
blood  tc»  the  dependent  portions  «»f  the  lungs.  1  have  witnessed  exceU 
lent  results  from  the  use  of  tlry  cups  placeii  over  the  thorax,  particularly 
over  its  posterior  and  lateral  aspects,  and  renewed  at  intervals  of  six  to 
eight  hours.  The  number  a|)plied  sliouM  range  from  one  and  a  half 
dozen  to  three  dozen.  In  aggravated  forms  that  develop  quickly  prompt 
venesection  is  imperatively  demanded.  This  is  a  measure  which,  if 
resorted  to  at  the  proper  moment,  will  often  rescue  the  patient  fn»m 
imminent  danger.  The  condition  of  thu  heart  and  kidneys  must  receive 
attention.  Tincture  of  strophanthus  (TTtiij  every  three  hours)  is  effee* 
tive  in  pulmonary  edema  in  children. 

HBMOPTT8I8. 
( Hrftnrhtt-jmlmonary    ifrm orrka^e.) 

Definltiotl. — An  expectoration  of  blood.  Its  source  m%j  be'tlie 
bronchial  mucous  merabnine  (usually  the  small  bronchi),  aad  less  fre- 
quently it  comes  from  eroded  vessels  in  lung-cavities  or  their  walls; 
rarely  from  the  larynx,  trachea,  and  larger  bronchi.  When  from  the 
bronchial  tubes  the  term  bronchorrhaifia  should  be  applied.     The  souroe 
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of  the  hemorrhage,  however,  is  not  always  easily  demonstrable,  even  when 
it  has  resulted  fatally  and  the  lungs  are  minutely  examined. 

FatholO£7« — The  lesions  are  often  microscopic,  and  consist  for  the 
most  part  of  ruptured  capillary  blood-vessels,  though  larger  vessels  may  also 
become  the  seat  of  erosion  or  rupture.  After  death  the  bronchial  mucosa 
is  sometimes  found  to  be  swollen,  bleeds  easily,  and  is  of  a  dark-red  color 
— soon  becoming  decidedly  pale.  The  lung-tissue  proper  may  look  paler 
than  in  the  sound  lung.  When  hemoptysis  occurs  in  advanced  pulmo- 
nary tuberculosis  the  lung-cavity  may  contain  a  ruptured  aneurysm,  or 
mere  ulceration  of  an  exposed  vessel  may  be  observed.  I  have  witnessed 
small,  dark-red,  dense  masses  in  the  air-sacs  scattered  throughout  the  lung 
whence  came  the  hemorrhage.  Doubtless  these  are  blood-coagula,  which 
result  from  the  clotting  of  the  blood  after  the  latter  has  been  carried  into 
the  alveoli.     Various  associated  lesions  may  be  observed. 

Btiology. — (1)  Pulmonary  Affections. — (a)  Pulmonary  congestion 
from  whatever  source  may  result  in  hemoptysis,  although  the  amount  of 
blood  lost  under  these  circumstances  is  usually  small.  There  are  many 
causes  that  excite  congestion  of  the  lungs,  some  of  which  reside  in  aa- 
jacent  organs,  it  being  common  in  organic  disease  of  the  heart,  and  par- 
ticularly in  disease^ of  the  mitral  segments.  That  form  of  pulmonary 
congestion  which  is  associated  with  other  affections  of  the  lungs,  as  well 
as  primary  active  congestion  due  to  inhalation  of  hot  air,  irritating 
substances,  and  violent  physical  exercise,  may  also  result  in  hemor- 
rhage, (b)  Hemorrhagic  infarction  may  lead  to  slight  hemorrhage  {vide 
Pulmonary  Embolism).  (c)  Croupous  Pneumonia, — In  this  disease 
hemorrhage  is  caused  by  the  rupture  of  the  capillaries,  and  the  blood, 
when  expectorated,  has  undergone  a  change,  has  become  rusty-colored, 
(d)  Pulmonary  Tuberculosis, — This  is  pre-eminently  the  most  common 
cause.  Hemorrhage  may  take  place  early  when  it  originates  from  a 
sharply-limited  and  minute  tuberculous  focus,  and  it  may  also  be  attrib- 
utable to  congestion.  Undoubtedly  its  exact  source  is  the  mucosa  of 
the  small  bronchi ;  later  it  is  the  direct  consequence  of  the  ulceration  of 
an  artery  or  of  the  rupture  of  an  aneurysmal  sac  that  has  its  seat  in  a 
branch  of  the  pulmonary  artery.  After  the  tuberculous  cavities  have 
healed  or  while  quiescent,  calcareous  masses  are,  from  time,  to  time,  expec- 
torated, together  with  more  or  less  blood,  (e)  Ulcers  of  the  Larynx, 
Trachea,  or  Bronchi, — Rarely  ulcers  in  adjacent  structures  erode  the 
larger  branches  of  the  pulmonary  artery  and  cause  copious  and  speedily 
fatal  hemorrhages.  Osier  observed  a  fatal  hemorrhage  in  a  case  of  chronic 
bronchitis  with  emphysema.  (/)  Fibrinous  bronchitis  induces  hemop- 
tysis by  rupturing  the  capillaries  in  the  bronchial  mucosa  at  the  time  of 
separation  of  the  bronchial  casts,  (g)  Carcinoma  of  the  lung  produces 
frequent  expectoration  of  blood.     Qi)  Gangrene  of  the  lung. 

(2)  Diseases  of  Other  Organs  than  the  Lung. — {a)  Affections  of  the 
heart  act  as  a  cause,  and  especially  advanced  mitral  disease,  when  it  is  due 
to  pulmonary  congestion.  It  not  infrequently  develops  durinj]r  the  stage 
of  adequate  compensation.  In  a  preponderating  proportion  of  the  latter 
instances  the  hemorrhage  is  alight,  but  it  may  be  profuse  and  recur  at 
intervals  for  many  years,  (b)  Aneurysm  of  the  branches  of  the  pulmo- 
nary artery  and  of  the  arch  of  the  aorta  (usually  with  rupture  of  its  coats) 
is  a  rare  cause  of  hemoptysis. 
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(3)  Certain  diseases,  suoh  aa  purpura  hBmarrhngica^  »curvg^  anerttia^ 

hemophilia,  and  malipiant  fomu  of  certain  aetite  infectiom  dig*meM 
{e,  g,  yellow  fever),  cause  hemoptysis.  In  iLis  claas  of  cases  the  hemor- 
rhages are  due  either  to  a  diseased  condition  of  the  vessel-wails  or  to 
blood-changes, 

(4)  Vicarious  hemoptysis  is  not  uncommon  during  mcnstniatiou  or 
when  fiiuenorrLea  is  present.  Unless  occurring  at  the  time  of  the  regular 
menses  it  is  not  to  be  regarded  lightly,  and  is  of  the  same  significance  aa 
when  taking  place  in  the  male.  I  cannot  agree  with  those  authors  who 
contend  that  liemorrhrige  from  the  lungs  in  women  is  without  the  same 
dire  signifjcimee  as  in  the  opposite  sex.     {vide  infra), 

(5)  Arthritic  (Gouty)  Endarteritis. — According  to  Sir  Andrew  Clarke 
and  others,  this  is  a  common  cause  of  recurring  hemorrhages  in  aged  per* 
sons  (Vtver  fifty  year§). 

Symptoms. — Hemoptysis  is  so  commonly  a  symptom  of  that  most 
frequent  and  dread  disease,  phthisis,  as  to  raise  suspicions  of  the  lalt43r 
in  the  minds  of  the  laity  and  physicians  as  soon  as  it  occurs.  It  is 
appropriate,  therefore,  to  note,  first,  the  features  of  hemoptysis  when 
dependent  upon  pulmonary  tuberculosis,  and  then  to  point  out  its  clin- 
ical peeiilijirities  when  due  to  other  conditions. 

In  incipient  pulmonary  tuberculosis  hemoptysis  develops  suddenly  as  a 
rule,  a  mtrfu,  »aUiie  ta^tt-^  litsting  but  a  few  moments,  generally  pre- 
ceding the  expectoration  of  blood*  The  blood  is  cou^hetl  up,  and  the 
bleeding  may  last  only  a  few  minutes  or  may  continue  for  days,  the 
sputum  being  apt  to  remain  blood-stained  for  a  longer  interval-  The 
immediate  effect  of  the  hemorrhage,  however  slight,  is  to  alarm  the 
patient,  inducing,  besides  mental  agitation,  cardiac  palpitation  and  other 
nervou.**  eoncuiuitants.  A  small  hemorrhage  is  not  attended  with  any 
other  results,  but  large  ones  give  rise  to  the  symptoms  of  ahaek,  com- 
bined with  those  of  nympivniatie  anemia.  When  the  hemorrhage  is  large, 
blood  to  the  amount  of  a  mouthful  may  be  ejected  with  each  cough,  and 
in  these  instances  the  effec^t  of  the  profuse  bleeding  is  evidenced  by  such 
symptoms  as  vertigo,  syncope,  cold  extreniities,  excessive  pallor,  perspi- 
ration, and  a  rapid,  small,  feeble  pulse.  This  is  followed,  if  the  attack 
does  not  prove  speedily  fatal,  by  considerable  restlessness,  and  later  not 
infrequently  by  mild  delirium  and  more  or  less  fever. 

In  comparatively  rare  instances  the  same  patient  has  a  single  hemor- 
rhage ;  more  frequently  he  has  several  at  shorter  or  longer  intervals. 
Large  or  small  bleedings  may  precede  by  weeks,  months,  or  even  years 
any  rational  symptoms  or  physical  signs  of  pulmonary  tuberculosis.  In 
such  instances  latent  foci  of  diseaJie  may  be  assumed  to  have  pre-existc^l. 

In  timmtity  the  hemorrhage  varies  greatly :  there  may  be  less  than 
one  ounce  ejected  or  it  may  amount  to  a  pint  or  more  before  the  bleetiing 
ceases*  In  advanced  eases  in  which  cavities  have  formed  large  vessels 
may  become  eroded,  followed  by  copious  and  dangerous  hemorrhage. 
Fatal  hemorrhage  may  take  place  into  a  cavity  without  the  occurrence  of 
hemoptysis,  as  in  a  case  dissected  by  Osier  at  the  Philadelphia  HospitaL 
The  distinctive  characters  of  the  blood  discharged  are  mainly  as  followi: 
bright  color y  xery  frothy  (being  mixed  with  air),  and  not  clotted*  A  rare 
exception  to  the  rule  may  be  noted  in  the  case  of  hemorrhage  proceeding 
from  a  large  cavity,  the  blood  pouring  forth  in  a  froe^  dark  «tream. 
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Phjfneal  Sign9. — These  are,  for  the  most  part,  negative.  Quite  com- 
nonly  moist  bronchial  rfiles  are  audible  on  auscultation  ;  palpation  and 
percussion  should  not  be  practised  either  during  or  immediately  after 
the  hemoptysis. 

Hemoptysis  not  Due  to  Pulmonary  Tuberculosis. — (a)  In  affections  of 
the  mitral  and  aortic  valves^  especially  in  mitral  stenosis,  nemorrhage 
from  the  bronchi  is  not  uncommon,  and  the  way  in  which  these  lesions 
lead  to  pulmonanr  congestion  is  explained  in  the  discussion  of  Organic 
AJfections  of  the  Heart.  During  the  progress  of  these  cases,  hemorrhages 
yUen  occur  at  considerable  intervals ;  they  may  either  be  slight,  lasting 
only  a  few  minutes,  or  quite  free,  extending  over  periods  of  a  few  days 
or  a  week. 

{h)  As  a  rule,  in  the  beginning  small  hemorrhages  occur  for  several 
weeks  from  pressure  of  an  aneurysmal  dilatation  upon  the  bronchial  mu- 
cosa, or  there  may  be  weeping  of  blood  through  the  exposed  layers  of 
fibrin  composing  the  walls  of  the  sac.  The  bleeding  point  can  be  dis- 
covered with  the  laryngscope,  when  an  aneurysm  of  the  innominate  or  of 
the  aorta  impinges  upon  the  trachea.  A  large  and  often  quickly  fatal 
hemorrhage  occurs  from  rupture  into  the  respiratory  tract. 

(c)  "  Arthritic  hemopti/sis  **  is  undoubtedly  associated  with  gouty, 
degenerative  changes  in  the  terminal  blood-vessels  of  the  lung,  though 
Qo  coarse  pulmonary  lesions  are  induced  by  the  recurring  hemorrhages. 
Although  the  hemorrhages  may  occur  at  intervals  for  years,  as  a  rule 
they  finally  become  arrested,  and  only  rarely  lead  to  a  fatal  issue.  I 
have  never  observed  this  form  of  hemoptysis  occurring  independently 
of  chronic  bronchitis.  In  emphysema  and  chronic  bronchitis  small  hem- 
orrhages may  occur,  and  occasionally  coagula  in  the  form  of  casts  are 
formed  in  the  bronchi  and  afterward  ejected.  It  is  probable  that  the 
source  of  the  large  bleedings  that  occur  under  these  circumstances  is  an 
\dcer  in  the  bronchial  mucosa. 

(d)  The  hemoptysis  that  is  connected  with  the  menstrual  function  is 
of  frequent  occurrence.  I  saw  recently  a  patient  in  whom  free  bleeding 
has  occurred  at  intervals  of  four  weeks  for  a  couple  of  years,  with  an 
absence  of  the  menses.  In  another  instance,  a  patient  of  Dr.  Byers, 
recurring  hemorrhages  of  the  lungs  took  place  instead  of  the  regular 
menstrual  discharge  for  three  successive  months,  and  a  companitively 
rapid  and  fatal  form  of  phthisis  was  developed.  This  case  typifies  a 
large  class  that  is  especially  prone  to  develop  pulmonary  tuberculosis. 

ie)  The  preceding  group  is  to  be  distinguished  from  those  cases  in 
which  trivial  bronchial  hemorrhages  sometimes  occur,  and  in  delicate, 
hysterical  females.  Although  these  bleedings  are  accompanied  by 
cough,  it  is  not  uncommon  to  find,  upon  careful  examination,  that  the 
blood  comes  from  the  upper  air-passages. 

(/)  Hemoptysis  may  result  from  severe  injuries  inflicted  upon  the 
thorax,  and  last  for  days  together. 

(g)  A  person  may  have  a  single  or  many  recurring  attacks  of  hemop- 
tysis without  assignable  cause,  if  we  except  severe  muscular  strain  or  in- 
tense mental  excitement.  Although  pulmonary  tuberculosis  does  not 
Bupervene  in  instances  of  this  sort,  yet  not  a  few  may  be  excited  by  a 
permanently  limited  tuberculous  focus  which  may  be  indeterminable  by 
the  usual  methods  of  examination.     I  have  more  than  once  seen  a  cure 
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result  from  an  active  course  of  treatment  with  creosote  and  appropriate 
hygienic  measures.  In  well-marked  instances  of  the  kind  a  complete 
arrest  of  the  trouble  resulted  from  a  change  of  climate. 

(A)  Parasitic  hemoptysis  due  to  the  paragonimus  westermanii.  The 
sputum  resembles  that  of  lobar  pneumonia  with  intermittent  free  hemop- 
tysis (for  description  of  this  condition,  vide  p.  1242). 

Differential  Diagnosis. — A  reliable  diagnosis  necessitates  the  cer-. 
tain  exclusion  of  hemorrhage  from  the  higher  air-passages,  pharynx, 
esophagus,  and  stomach.  In  epistaxis  the  blood  may  directly  enter  the 
naso-pharynx,  exciting  cough  and  being  dischargea  as  in  hemoptysis. 
An  examination  of  the  nasal  chambers  should  be  made  when  the  symp-^ 
toms  are  suggestive  of  epistaxis.  Bleeding  may  take  place  from  the 
gums,  from  chinks  in  the  pharynx,  or  from  varicose  veins.  If  the  seat 
of  the  bleeding  be  the  pharynx^  the  hemorrhage  is  not  free,  the  blood 
being  commingled  with  a  preponderating  proportion  of  mucus ;  if  from 
the  gums,  it  may  be  more  copious  (as  in  ptyalism  or  scurvy),  and  the 
hemorrhage  then  simulates  that  of  pulmonary  hemoptysis.  An  inspec- 
tion of  the  mouth  will  disclose  whether  or  not  the  gums  are  the  source 
of  the  hemorrhage.  Striimpell  distinguishes  hysterical  hemoptysis  by 
the  smaller  bleedings,  the  absence  of  pus-elements,  and  the  large  amount 
of  squamous  epithelium,  leptothrix,  and  the  food-remnants  present. 

Hematemesis  must  be  distinguished  from  hemoptysis,  vide  p.  783. 

Prognosis. — The  gravest  apprehensions  are  constantly  entertained  by 
sufferers  from  hemoptysis,  but  immediately  fatal  results  are  of  rare  occur- 
rence ;  and  of  this  fact  the  patient  should  be  repeatedly  assured  by  the 
attending  physician.  In  case,  however,  the  existence  of  thoracic  aneur- 
ysm is  definitely  known,  the  consequences  of  hemoptysis  are  certainly 
fatal.  With  reference  to  the  effect  of  hemoptysis  upon  tuberculous  pulmo- 
nary disease  opinions  differ  widely  ;  I  am  of  the  belief,  however,  that  prior 
to  the  existence  of  cavities  it  exerts  a  favorable  rather  than  an  unfavor- 
able influence  upon  the  disease  in  most  cases.  On  the  other  hand,  in 
cases  in  whicli  cavities  exist  at  the  time  of  the  occurrence  of  hemoptysis 
an  opposite  effect  is  observed.  The  fact  that  hemoptysis  often  precedes 
by  prolonged  intervals  of  time  the  development  of  pulmonary  lesions  is 
no  argument  in  favor  of  Niemeyer's  view,  that  phthisis  is  caused  by  hem- 
optysis. There  can  be  no  doubt,  however,  that  some  blood  finds  its  way 
•  into  the  bronchi  below  the  point  of  bleeding  and  into  the  air-cells, 
causing,  at  times,  irritation  and  even  lobular  inflammation.  In  this 
way  hemorrhages  may  aid  in  rendering  the  tissues  more  susceptible 
to  tuberculous  infection.  In  cases  of  profuse  hemorrhage,  due  to  aneur- 
ysm or  to  the  erosion  of  large  branches  of  the  pulmonary  artery  in 
phthisical  cavities,  death  may  be  suddenly  induced,  and  is  caused  largely 
by  inundation  of  the  lung  and  the  consequent  impossibility  of  respiration. 

Treatment. — Since  the  hemorrhage  is  ascribable  to  (1)  congestion 
of  the  bronchial  mucosa,  (2)  erosion  of  the  vascular  walls,  and  (3)  blood- 
changes,  obviously  the  treatment  of  individual  cases  must  be  modified 
according  to  the  character  of  the  causative  condition. 

In  many  instances  of  hemoptysis  due  to  congestion  of  the  bronchial 
mucosa  the  hemorrhages  are,  comparatively  speaking,  slight;  hence, 
apart  from  keeping  the  patient  at  absolute  rest,  little  treatment  is  re- 
quired. If  not  excessive,  they  are  often  salutary  in  their  effect.  If 
free,  the  physician's  aim  should  be  to  decrease  the  power  of  the  heart's 
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coDtraction,  and  to  accomplish  this  end  the  patient  should  be  placed  in 
bed, and  not  allr»wed  to  change  his  position  nor  to  speak  above  a  whisper, 
rie diet  should  be  light,  nutritious,  and  non*j^timulating,  all  hot  drinks 
ifld  tlcoholics  being  prohibited.     Among    cardiac  sedatives  to  be  em- 
plojd  with  a  view  to  reducing  the  rapidity  of  the  heart's  action  and  low- 
ering the  blood-pressure,  if  the  patient  be  neither  feeble  nor  anemic,  the 
ic^bagto  the  precordia  is  most  valuable ;  if  the  pulse  be  full  and  strong, 
wo  may  use  aconite  and  other  arterial  sedatives.   Arthur  Fox  well  *  r€*com- 
mends  venesection  in  cases  in  which  trnous  congestum  m  present,  and  also 
lijggtress  upon  measures  that  confine  the  blood  to  the  systeniic  circula- 
tion—n  e,   nutritious  food,   large  doses   of  the   nitrites,    hot   tbot-batbs, 
lewhes  to  the  anus,  and  ligatures  applied  to  the  thighs  and  arms.     The 
pulmonary  capillaries  may   ako   be  effectually  depleted   by  the  use  of 
salines.     I  have  found  dry  cupping  over  the  chest  of  the  greatest  ser- 
vice in  cases  dependent  upon  congestion.     Eating  rce  and  pjirtaking 
finely  of  iced  drinks  are  also  useful  measures.     If  the  attack  tends  to 
liecome  prolonged  and  exhausting,  we  may  increase  the  cofigulability 
of  tie  blood  by  the  use  of  gallic  acid,  acetate  of  lead,  or  calcium  chlorid. 
Hemoptysis  is  usually  accompanied  by  eomjh,  that  constantly  disturbs 
the  vascular  serenity  and  excites  fresh  bleeding;  it  demands  opium  or 
i^orjiLiD  (hypodei^mically).      In  blood-spitting  due  to  the  gouty  diathe- 
ses Maj^  recommends  the  salicylate  of  sodiunu     Tripier  treats  hemop- 
tysis by  using  enemas  of  hot  water  (122°  ¥.)  night  and  morning. 

^Vlien  hemoptysis  is  associated  with  ortjani^  disease  of  the  hearty  the 
°^aia  indication  is  to  strengthen  that  organ  by  bodily  rest  and  quiet  and 
^y  the  use  of  cardiac  tonics,  especially  digitalis.  I  have  ha<i  und^r  ob- 
^nration  and  treatment  for  several  years  a  young  physician  who  has  been 
suffering  from  frequent,  marked  hemoptysis,  due  to  mitral  regurgitation, 
*od  IB  whose  caae  the  bleedings  are  readily  controlled  by  the  free  use  of 
^talis. 

When  in  thoracic  aneurysm  or  advanced  pulmmiary  tuberculosa  the 
Wood  is  ejected  in  mouthfuls,  we  may  safely  infer  that  erosion  of  a  ves- 
sel OT  rupture  of  the  aneurysm  has  taken  place.  Here  the  object  is  to 
bring  about  the  formation  of  a  thrombus  tliat  will  arrest  the  hemorrhage. 
Perfect  quiet  in  the  horizontal  position  tends  to  allay  the  vascular  excite- 
nient,  and  the  induction  of  fainting  by  venesection  is  a  measure  worthy 
of  a  trial.  Opium  is  contra-indicated  in  the  latter  class  of  cases,  since 
if  cough  be  checked  inundation  of  the  bronchial  system  with  the  blood 
(the  chief  danger)  will  be  favored.  R.  H,  Babcock  gives  an  immediate 
^^jection  of  atropin  sulphate  {gr.  g^Q— aV)  ^^'ten  hemorrhage  occurs  from 
^  cavity. 

.     ^0  all  instances  of  hemoptysis  treatment  sliould  not  cease  with   cessa* 

"on  of  tjjg  hemorrhage,     A  tendency  to  recurrence  is  manifested  in  many 

p*8es,  ajjj  hence  measures  calculated  to  avoid  this  event  must  be  brought 

^^  I*lay.     The  patient  should  not  be  allowed  to  indulge  in  a  stimulating 

1      >    he  should  eschew  tobacco  and  alcoholic  stimulants^  and  avoid  all 

t*  y^ical  and  mental  strain.     Every  source  of  bronchial  irritation  should 

-  '^I'efally  avoided,  and  attacks  of  bronchitis,  however  mild,  should  re* 

^  JT^    the  most  careful  attention.     Moderate  exercise  is  serviceable,  as 

1    saa  «  liberal  amount  of  nutritious  food. 


I 
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^Brituh  MtdicalJmimai,  1894,  p,  194. 
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PNEUMORRHAGIA. 

{Palmonaiif  Apoplexy.) 

Definition. — An  escape  of  blood  into  the  air-cells  and  interstitial 
tissue,  with  or  without  laceration  of  the  pulmonary  parenchyma. 

Pathology. — It  may  be,  though  rarely,  (a)  diffuse,  when  the  lung- 
tissue  is  lacerated,  as  in  cerebral  apoplexy  ;  or  it  may  be  (J)  circum- 
scribed, as  when  the  blood  is  effused  into  the  air-cells  and  the  interstitial 
tissue,  without  rupture  of  the  parenchyma.  The  latter  form  will  be 
considered  in  the  discussion  of  Pulmonary  Infarction. 

l^iology. — Diffuse  pulmonart/  apoplexy  is  caused  by  the  rupture 
of  a  thoracic  aneurysm  that  has  become  adherent  to  the  surface  of  the 
lung.  Its  most  common  cause  is  traumatism,  especially  penetrating 
wounds  of  the  lung,  but  adult  life  and  the  male  sex  are  to  be  regarded  as 
predisposing  factors.  The  lung-tissue  is  sometimes  the  seat  of  diffuse 
hemorrhagic  infiltration  in  septico-pyemia  and  cerebral  disease. 

Sjrmptomd. — These  are  ill-defined.  Profuse  hemoptysis^  urgent 
dyspneay  and  cyanosis^  followed  by  increasing  evidences  of  collapse^ 
together  with  a  clear  history,  should  raise  suspicions  of  the  existence 
of  diffuse  pneumorrhagia. 

The  physical  signs  are  indicative  of  extensive  consolidation  arising 
suddenly,  and  not  of  the  nature  of  the  lesion. 

The  prognosis  is  practically  hopeless,  and  abscess  or  gangrene  may 
result  if  these  cases  recover  from  the  immediate  effects  of  the  hemorrhage. 

Treatment. — Absolute  rest  of  the  body  in  the  horizontal  position  is 
the  one  measure  that  offers  a  slight  prospect  of  alleviation,  for  thus  the 
formation  of  a  clot,  followed  by  arrest  of  the  hemorrhage,  is  encouraged. 
It  is  unwise  to  use  opium  to  allay  the  cough,  since  the  action  involved 
assists  in  ejecting  the  extra vasated  blood,  which  will,  in  consequence  of 
gravitation  and  the  effect  of  respiration,  submerge  speedily  so  much  of 
the  lung-tissue  as  to  hasten  the  fatal  termination.  Ergot  is  not  to  be 
given  hypoderraically,  since  it  raises  the  blood-pressure  in  the  lesser  cir- 
culation, but  the  internal  and  external  use  of  cold  has  been  highly  recom- 
mended. With  the  onset  of  collapse  cardiac  stimulants  become  absolutely 
necessary,  though  many  cases  are  so  rapidly  progressive  as  to  reach  a 
moribund  state  before  remedial  agents  can  be  applied  by  the  physician. 


PULMONARY  EMBOLISM. 

{Hemorrhagic  Infarction  ;  Embolism  of  the  Lungs,) 

Pa^thology. — Embolic  infarctions  are  firm,  airless,  brown  or  black, 
wedge-shaped  masses,  with  their  bases  usually  at  the  pleura,  which  soon 
becomes  lustreless  and  covered  with  a  delicate  layer  of  fibrin.  The  in- 
farctions may  be  single  or  multiple,  and  sometimes  occupy  the  greater 
portion  of  the  lobe ;  in  the  majority  of  cases,  however,  their  size  equals 
that  of  a  walnut.  Their  most  frequent  seat  is  at  the  back  of  the 
lower  lobe.  The  microscope  shows  the  presence  of  leukocytes  and  red 
blood-corpuscles  in  the  air-cells  and  in  the  alveolar  septa.  Collateral 
congestion  and  edema  are  frequent  concomitants,  and,  less  frequently, 
pneumonic  consolidation  appears. 
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Btiology- — The  condition  is  produced  by  the  blocking  of  the  pulmo- 
nary arteries  by  an  embolus  or  thrombus.  When  the  circulation  in  the 
palmonary  capillaries  is  feeble,  hemorrhagic  infarction  may  be  the  result 
of  stasis,  and  this  is  probably  the  most  frequent  form.  It  is  met  in 
diseases  of  the  lungs,  and  also  in  mitral  affections.  The  plug  that 
occludes  the  blood-vessel  may  be  composed  of  leukocytes,  as  in  leuko- 
cythemia,  and  the  chief  sources  of  the  emboli  are  the  thrombi  in  the 
right  heart,  in  consequence  of  dilatation,  and  in  the  systemic  veins. 
Infectious  emboli,  resulting  in  abscesses,  occur  (vide  Abscess  of  the 
Langs).  An  embolism  of  placental  cells  in  cases  of  eclampsia  has  been 
described.  Occlusion  of  a  branch  of  the  pulmonary  artery  cuts  off  com- 
pletely the  circulation  to  the  territory  supplied  by  that  branch,  and  hem- 
orrhagic infarction  occurs — venous  extravasation,  with  expression  of  air. 

S3niiptoill8* — Not  all  infarctions  give  rise  to  symptoms  ;  on  the  con- 
trary, occlusion  of  a  main  branch  of  the  pulmonary  artery  usually  ter- 
minates life  speedily.  The  latter  accident  occurs  not  infrequently  in 
connection  with  organic  disease  of  the  heart,  and  if  death  be  not  the 
immediate  result  or  if  a  narrower  branch  be  occluded,  alarming  symp- 
toms ensue,  such  as  syncope^  dyspnea^  pain  in  the  side,  and  convulsions 
with  unconsciousness.  The  first  and  most  distressing  symptom  is  dysp- 
nea, which  is  attended  by  frantic  efforts  at  breathing  and  by  great  mental 
anxiety.  Occasionally  hemoptysis  is  an  early  symptom,  and  of  primary 
significance  if  it  occur  in  a  patient  suffering  from  mitral  disease.  If, 
together  with  these  symptoms,  loss  of  consciousness  with  convulsions 
occurs,  the  diagnosis  becomes  wellnigh  complete.  Cough  usually  super- 
venes, accompanied  by  the  expectoration  of  dark,  gelatinous,  mucoid 
masses.  Large  lymph-cells  containing  blood-corpuscles  are  found  in  the 
sputum,  these  giant-cells  being  most  commonly  seen  in  instances  of 
organic  cardiac  affections.  They  are  supposed  to  transform  the  blood- 
corpuscles  into  pigment-matter. 

The  physical  fidgns  may  either  be  negative — as,  for  example,  when 
the  infarctions  are  small  or  deeply  located — or  they  may  give  informa- 
tion as  to  the  seat  and  extent  of  the  affected  part.  When  present  they 
are  the  symptoms  of  sharply-localized  consolidation  (increased  fremitus, 
percussion-dulness,  moist  rfiles,  and  bronchial  breathing),  and  it  is  not 
improbable  that  in  many  cases  the  physical  signs  are  due,  in  great  part, 
to  associated  conditions,  such  as  bronchitis,  edema,  or  collateral  consoli- 
dation. The  appearance  of  the  friction-sound  in  the  course  of  suspected 
cases  is  a  great  aid  in  diagnosis.  The  hearths  action  beconiea  enfeebled, 
the  pulse  is  small  and  frequent,  and  the  surface  of  the  body  is  cool  and 
frequently  bedewed  with  cold  sweat.  Fever  may  either  be  present  at  the 
onset  or  absent  throughout.  The  signs  of  embolic  abscesses  in  the  lungs 
will  be  elsewhere  detailed  (vide  Pulmonary  Abscess). 

Diagnosis. — ^o  establish  the  diagnosis  of  pulmonary  embolism  there 
most  be  a  clear  history  of  some  etiologic  condition,  and  the  sudden  appear- 
ance of  such  symptoms  as  dyspnea,  cough,  bloody  expectoration  (in  par- 
ticular), chest-pain,  loss  of  consciousness,  and  convulsions,  corroborated 
by  the  physical  signs  of  a  sharply-defined  spot  or  spots  of  consolidation. 

Prognosis. — The  prognosis  differs  with  the  character  of  the  primary 
condition.  On  the  whole,  it  is  exceedingly  grave,  though  the  absorption 
of  an  embolism,  followed  by  the  disappearance  of  the  urgent  symptoms, 
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is  not  impossible.  In  case  death  does  not  occur  soon,  infarcts  may  gire 
rise  to  abscess  or  gangrene,  the  result  either  of  the  presence  of  bacteria 
in  an  original  embolus  or  of  their  entrance  through  the  air-pagsaged.  In 
other  cases  an  infarct  may  undergo  fibroid  change  and  contraction^  and 
may  even  calcify. 

Treatment. — Beyonrl  procuring  absolute  rest  of  the  body  juid  a  re^ 
lief  from  the  distressing  symptoms,  the  treatment  should  be  aimed  at  the 
affections  on* which  this  form  of  embolism  depends.  Dyspnea  and  pain 
may  require  the  hypodermic  use  of  atropin  and  morphin,  preferably  in 
combination.     Heroin  relieved  the  dyspnea  in  one  of  my  cases. 


CHRONIC  INTERSTITIAIi  PNEUMONIA. 

{Fibroid  Induraiion  ;   Cirrhosui  of  the  Lurig.) 

Defitiition, — A  chronic  inflammation  of  the  lungs,  characterize 
by  tile  formation  of  liUrous  or  connective   tissue.      It  may  occur  as  a 
primary  or  as  a  secondary  affection. 

Pathology.— Two  leading  forms  of  cirrhosis  of  the  lung  may  b© 
recognized:  [a)  Laca!,  and  (it)  Diffusa'.,  though  these  do  not  demand  sep- 
arate description.  It  is  a  uuilateral  afiection,  and  the  lung  of  the  side 
involved  is  much  shrunken,  its  dimensions  in  8orne  ca-ses  being  incred- 
ibly small.  I  have  seen  an  instance  in  which  the  organ  measured  fonr 
inches  in  its  longest  and  less  than  three  in  its  shortest  diameter.  It  lies 
tightly  against  the  spine,  and  has  frequently  been  overlooked.  The  heart 
occupies  the  affected  side,  being  drawn  in  thai  direction  during  the 
progress  of  the  disea.se,  and  it  m  enlarged,  principally  owing  to  hyper- 
trophy of  the  right  ventricle,  and  the  pulmonary  tirtery  is  the  seat  of 
atheromatous  change.  The  other  lutig  is  overdistended  {i^otttpengatofy 
emphi/:sema),  and  may  encroach  upon  the  mediastinum.  Intrapleural  and 
pi  euro-peri  cardial  adiiesioiis  may  be  exceedingly  firm  and  thick  on  the  one 
band,  and  only  moilerately  so  on  the  other,  though  nirely  the  pleunc  are 
intact*  The  cut  surface  of  the  affected  lung  is  hard,  dry,  airless,  shiny, 
and  usually  light-gray  in  color  (rarely,  red  dish -yellow),  and  the  lung- 
tissue  cuts  with  great  resistance.  The  mouths  of  the  blood-vessels  and 
bronchi,  which  are  often  greatly  dilated  (bronchiectatic),  may  be  observed 
gaping  in  the  cut  section.  Cavities  may  be  wholly  or  in  part  due  to  the 
superadd! t ion  of  a  tuberculous  process,  though  even  when  the  affection 
is  non-tuberculous  they  may  he  ijuite  immeroua.  Phthisieal  cavities  may 
often  be  discriminated  by  their  usual  situation  at  the  extreme  apex*  The 
lung  that  is  unaffected  by  the  fibroid  process  is  also  quite  often  the 
of  tuberculous  change. 

Etiology. ^ — The  disease  is  almost  invariably  secondary*  and  ve 
generally  accompanies  prolonged  inflammatory  and  chiefly  local  cha 
in  the  lungs.  It  may  also  fnllow  acute  inflammatory  processes,  Kx^ 
amples  of  localized  interstitial  pneumonia  are  seen  in  connection  with  pul- 
monary tuberculosis,  em]>hYseum,  syj)hilis,  hydatids,  and  fibroid  indura- 
tion secondary  to  thickening  of  the  pleura. 

Biffose  interstitial  pneumonia  has  a  variety  of  causes :  (a)  It  may  fol- 
low acute  lobar  pneiimonia  in  cases  in  which  resolution  is  delayed,  and 
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here  the  fibrinous  exudate  filling  the  air-cells  becomes  organized  into 
CflnuectiTe  tissue.  Fibrous  tissue  is  also  substituted  for  the  alveolar  walls. 
Th<?  condition  is  exceedingly  rare,  and  no  instance  of  the  sort  has  fallen 
Mder  my  own  observation. 

(A)  Pneumonia,  appearing  as  a  complication  in  influenza,  is  very  liable 
to  produce  chronic  interstitial  pneumonia. 

{()  The  disease  may  also  result  from  atelectasis  due  to  compression,  as 
by  aneurysms  or  neoplasms. 

((/)  It  most  frequently,  however^  follows  broncho'pneumonia  in  either 
itBJiCBte  or  subacute  form  (Charcot).  The  process  starts  in  the  bronchi 
wd  extends  to  the  surrounding  lung-tisi^uc,  till  finally  an  entire  lobe,  or 
evea  an  entire  lung,  may  become  involved.  Tuberculous  broncho-pneu- 
BODiaiko  leads  to  the  production  of  new  fibrous  tissue,  but  here  the  pro- 
cess ift  a  conservative  one  {vide  Pulmonary  Tuberculosis),  and  hence  is 
not  to  be  elasseel  with  chronic  interstitial  pneumonia, 

(f)  Tlie  initial  lesions  may  he  locaterl  in  the  pleuray  and  the  lung  be- 
come involved  as  a  sequel,  and  the  principal  lesions  may  be  located  in 
tl^  inJherent  pleural  membrane,  with  bands  of  connective  tissue  extend- 
'Hg  into  the  lung.     The  bronchi  are  inflamed  and  sometimes  dilated. 

Clironic  interstitial  pneumonia  may,  however,  exist  witliout  implica- 
^^'^Dof  tlje  pleura,  and  in  view  of  this  fact  the  primacy  of  pleural  thick- 
CDiiigs  cannot  be  granted  without  reserve  when  they  form  a  part  of  the 
'cs ions  of  fibroid  inditration. 

The  various  forms  of  the  disease  thus  far  described  arise  Becondarihf, 
It  ]3]ny  j^\^Q  occasionally  originate  as  n  primary  affection  (1)  from  the 
^halation  of  different  forms  of  dust  (vide  Pneumonokoniosis),  (2) 
^^lafield  describes  "'a  special  form  of  lobar  pneumonia,"  He  contends 
^bai  lobar  pneumonia  terminates  only  in  resolution  or  in  death,  and 
^nat  this  special  disease,  with  its  production  of  newly-formed  connective 
k^  ^'*^^^'fJe.  is  a  special  form  of  inflammation.  The  variety  described  by 
^fc  f^^ficld  runs  a  subacute  or  even  chronic  course,  and  terminates  by 
^B^isi^,  It  j^  an  exudative  inflammation,  with  the  formation  of  new 
I^BKiasii^  from  the  onset;  but  the  consolidated  areas  are  not  ^o  large  as  in 
"jditiary  pneumonia,  and  cut  sections  lack  the  granular  character  of  the 

Symptoms. — The  patient  suffers  from  cough^  which  increases  in  in- 
*i5*ity  with  the  progrcfis  of  the  affection.  There  is  a  mucous,  sero-mu- 
^'^s,  or  rarely  bloody  expectoration  :  dtf apnea  occurs  early,  and  fre- 
^4*^^111^  is  present  only  on  ascending  heights :  and  uneasiness,  or  even 
l^^'n,  over  the  side  of  tlic  che«t  involved  may  be  experienced.  In  cases 
^  which  the  bronchi  become  dilated  the  cliar  act  eristic  symptoms  of  bron- 
^tiectasis  are  superinduce*!.  The  geueral  »ymptom^  consist  merely  in  a 
*^^  of  flesh  and  of  strength.     Fever  is  altogether  absent. 

Fhysical  Signs. — lufipeetion.-^ThG  chest-wall  of  the  afl'ected  side  is  re- 
^JK'ted,  while  the  healthy  lung  is  enlarged  {emupinMiton/  emphi/aemay 
T^he  spinal  column  is  curved  laterally.  The  affected  side  is  fixed  during 
^piration,  and  tlie  heart  is  displaced  by  traction  toward  the  affected  side. 
If  the  left  lung  be  involved,  the  apex-beat  will  be  displaced  to  the  left 
^i  slightly  upward  ;  if  the  right,  the  apex-beat  wilt  be  observed  to  the 
Tight  of  the  sternum.  The  ribs  approximate,  thus  obliterating  the  inter- 
ipices.  and  the  shoulder  droops  over  the  shrunken  chest-walh 

Palpation. — The  tactile  fremitus  is  usually  increased  ;  if  the  pleura  be 
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much  implicated  or  thickened,  however,  fremitus  may  be  decreased.  Pal- 
pation discovers  no  expansile  motion. 

Percussion. — The  percussion-note  varies.  Dulness  is  common,  owing 
to  consolidation  of  the  lung,  but  flatness  is  sometimes  met  with,  and  a  tym- 
panitic or  amphoric  note  is  occasionally  elicited  over  a  dilated  bronchus. 

Auscultation, — The  breathing  is  bronchial  or  more  or  less  sonorous  as 
a  rule,  and  over  bronchiectatic  cavities  it  is  cavernous  or,  rarely,  amphoric. 
Near  the  base  it  is  frequently  feeble,  distant,  or  even  altogether  sup- 
pressed. Subcrepitant,  sonorous,  sibilant,  or  gurgling  rfiles  may  be  audi- 
ble, and  dry,  creaking,  or  leathery  friction-sounds  may  also  be  heard. 

Prognosis. — The  course  of  the  complaint  is  exceedingly  chronic,  and 
lasts  over  many  years.  Death  may  result  from  an  intercurrent  attack  of 
acute  pneumonia  affecting  the  other  lung.  The  disease  always  shortens 
the  duration  of  life,  and  it  may  be  the  direct  cause  of  death.  Rarely 
a  fatal  issue  is  due  to  dilatation  of  the  right  heart,  followed  by  tricuspid 
regurgitation. 

Treatment. — The  condition  is  incurable.  The  patient  should,  how- 
ever, be  placed  under  the  best  sanitary  conditions,  and  if  practicable  he 
should  make  a  permanent  change  of  climate.  A  suitable  resort  should 
be  selected  in  accordance  with  the  rules  indicated  in  the  treatment  of 
Pulmonary  Tuberculosis,  and  every  effort  should  be  put  forth  to  improve 
the  general  nutrition  of  the  patient.  Due  attention  should  be  given  to 
the  associated  bronchitis,  as  well  as  to  any  symptoms  that  may  arise 
during  acute  exacerbations. 


BRONOHO-PNEUMONIA. 

(Capillary  Bronchitis;    Catarrhal  Pneumonia,) 

Definition. — An  inflammation  of  the  minute  bronchi  and  air-vesi- 
cles, due  either  to  the  extension  of  inflammation  from  the  capillary 
bronchi  to  the  air-vesicles  or  to  an  inflammatory  process  set  up  in  ate- 
lectatic lobules. 

Pathology. — Macroscopically,  the  lungs  present  decided  variations 
in  persons  who  have  died  of  broncho-pneumonia.  On  the  pleural  sur- 
face may  be  noticed  purplish  or  slaty  patches,  often  sunken  (atelectasis), 
intermingled  with  the  more  elevated  patches  of  healthy  lung  and  gray- 
ish consolidation,  and  smoother  and  more  moist  than  croupous  pneu- 
monia. Similar  appearances  are  presented  by  the  cut  surface.  On 
pressure  fluid  exudes — edematous  from  the  healthier  areas,  and  gray- 
ish and  puriform  from  the  consolidated  areas.  The  mucosa  of  the 
large  bronchi  may  look  natural,  though  frequently  it  is  congested,  while 
the  small  bronchi  usually  contain  more  or  less  muco-purulent  mate- 
rial. Their  walls  are  greatly  thickened,  and  on  section  the  cut  sur- 
face presents  a  nodular  appearance.  Dilatation  of  the  smaller  bronchi 
may  be  observed,  and  minute  consolidated  areas,  varying  in  size  from 
that  of  a  pin's  head  to  that  of  a  pea,  may  be  seen  surrounding  the  thick- 
ened walls  of  the  bronchi.  When,  as  frequently  happens,  they  become 
confluent,  large  areas — an  entire  lobe  and  even  an  entire  lung— of  lung- 
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imt  may  become  consolidated  The  soliilified  zones  are  finii  to  the 
mck  being  destitute  of  air,  and  at  first  they  contain  blood ;  lienee  their 
color  is  a  dark -red.  but  later  it  presents  a  grayit^h  hue.  The  condition  h 
osaally  bilatcruL  As  a  rule,  the  bronchial  glands  are  swollen  and  in- 
flimed  In  the  non-consolidated  portions  of  the  lung  the  air-cells  are 
foumi  to  be  considerably  dilated. 

The  essential  lesion  is  a  productive  inflammation  of  the  bronchi  and 
of  tie  immediately  surrounding  air-spaces.  The  inflammation  h  from 
tie  first  not  exudative,  but  productive;  that  is,  with  the  formation  of 
new  tissue  (Delafield).  This  form  of  inflammation  may  merge  into 
scleroiiaof  the  lung  or  chronic  thickening  of  the  pleura.  3Iieroscop- 
mll%  the  walls  of  the  bronchioles  and  alveolar  passages  are  seen 
awolleo  and  infiltrated  with  cells;  they  likewise  contain  plugs  of  mu- 
coQs  exudate^  most  marked  near  the  centre  of  the  process.  The  air- 
foils toward  the  periphery  show  much  less  exudate.  The  latter  con- 
sists of  serum,  some  mucus,  and  many  swollen  cells  from  the  alveoli 
(soon  showing  fatty  degeneration),  leukocytes*  and  also  red  blood-cella 
'aanill  numbers.     Fibrin  is  seen  in  smail  ^juantity  if  at  all. 

In  <ietrlutition-  and  a.spi ration-pneumonia  the  leukocytes  are  present 
'0  tuucL  larger  number^^  and  the  exudate  tends  to  suppuration,  while  in 
tue  bemorrhagic  forms  the  red  blood-cells  are  relatively  increased. 

Kiiodse^  found  the  hlood  in  hroncho-pneuraonia  to  contain  an  in- 
^'^^•^ed  number  of  white  corpuscles,  except  in  fatal  or  very  severe 
*^*es.  The  cause  of  this  increase  appears  to  be  the  return  into  the  cir- 
J'^l^tion  of  the  corpuscles  that  have  passed  into  the  alveolar  spaces ; 
^'^tice  it  ceases  after  the  fever  declines. 

Among  the  associated  lesions  that  remain  to  he  mentioned  are — [a) 

^j^atarrhal  inflammation  of  the  mucous  membrane  of  the  bronchi ;  and 

'  /  Exudative  inflammation   of  the  air-cells,  which  become  filled  with 

pUhelium,  fibrin,  and  pus,  with  resulting  consolidation  of  the  lung.    The 

P*^helial  cells  lining  the  air-sacs,  since  they  are  more  numerous  in 

/^Ung  children  than  in  adults,  form  a  larger  part  of  the  inflammatory 

J^date  in  the  former  than  in  the  latter,     (>)  The  pulmonary  pleura  is 

*^^n  coated  \vith  fibrin,  but  less  regularly  than  in  croupous  pneumonia. 

»    _  Etiology, — (1)  A  marked  predisposing  influence  is  a(jt\  the  disease 

^*llg  most  prevalent  amongst  young  children.     In  them  it  may  appear  in 

r'^o^riation  with  measles,  whooping-cough,  scarlet  fever,  and  diplitheria, 

^^  not  infrefjuently  it  is  entirely  independent  of  these  diseases.    Infants 

^^    especially  susceptible  to  the  affection,  most  instances  of  pneumonia 

^^    this  period  of  life  being  of  the  lolmlar  form.      Other  conilitions  that 

*^  as  predisposing  factor^t  in  ehildn-n  are  improper  exposure  to  cold, 

^ps^nitary  surroundings  (especially   impure  iiir),  rickets,  and  chronic 

***^*Trhea,     Broncho-pneumonia  is  aL^^o  frequent  in  the  aged,  often  being 

*^^5%sioned  by  certain  debilitating  causes  and  chronic  diseases  that  are 

^^**lmon  to  advancing  years  (emphysema,  gout,  chronic  valvulitis). 

(2)  Seaiton. — The  affection  prevails  especially  in  the  winter  and 
I*''ing  months ;  particularly  is  this  the  case  in  tliose  furms  that  are 
'^Hassociated  with  the  acute  infectious  group  of  diseases. 

<-3)  It  also  supervenes  as  a  complication  in  such  acute  infectious  dis- 

See  as  influenza,  typhoid  fever,  erysipelas,  and  small-pox,  and  is  of 

^Annual  c/  tht  Unwerml  Medical  SciencfSy  1892,  vol.  i.  sec.  A. 
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serious   im|iort.     According  to  my  own  observations,  it  is  more   con 
monlv  met  with  in  the  diseases  above  mentioned  than  is  lobar  |ineunioni 

(4)  The  iuhalatiott  of  food-particles  and  other  %ahstaHee»  often  serv^ 
to  convey  the  agents  of  inflammation  to  the  lobules  of  the  luDgs* 
long-continued  recumbent  posture  predisposes  the  patient  to  bronchc 
pneumonia.  It  is,  however,  in  conditions  in  which  the  larynx  and 
bronchi  have  totally  or  in  part  lost  their  sensitiveness — ad  in  coma  due 
to  apoplexy,  uremia,  and  allied  cerebral  states — that  retention  of  brofl 
chial  secretions  occurs,  and  that,  owing  to  gravitation,  these  secretioi 
reach  the  minute  bronchi,  Poeamonia  is  similarly  produced  when 
cut  the  vagus  nerves,  the  paralyzed  structures  permitting  irritant**  to 
carried  to  the  lung  by  inspiration.  Inhalation  pneumonm  may  folldj 
operations  upon  the  nose,  mouth,  larynx  (tracheotomy  partieularlj 
and  is  often  secondary  to  carcinoma  of  the  larynx  and  esophagus. 
is  also  the  pneumonia  of  new-born  children. 

(5)  It  must  not  be  forgotten  that  <juite  commonly  broncbo-pneumoni^ 
is  caused  by  the  tubercle  baeillus  (vide  Pulmonary  Tuberculosis). 

Baeteriolof/if, — Welch selbauiri  has  shown  the  presence  of  strept 
cocci  with  the  greatest  frequency  in  the  usual,  secondary  form,  Th 
pneumocoGGUs  is  often  found,  and  in  a  goodly  number  of  cases  tl 
staphylococcus  aureus  (Neumann),  while  in  influenza  the  specific  orgalj 
ism  may  itself  cause  broncho-pneumonia  (Pfeiffer).  Numerous  othi 
organisms  have  been  fountl  (typhoid  bacillus,  bacillus  coli  communiai 
Mixed  infection  with  the  Diplocoecns  pneumonia  is  almost  the  nil 
when  lobular  pneumonia  is  secondary  to  the  acute  infections  (diphtheria, 
typlioid  fever,  influenza). 

S3rtnptoms. — Two  clinical  forms  may  be  distinguished: 

(a)  Primary  broncho-pneumonia  is  met  with  generally  in  adults,  afl 
presents,  in  great  part,  the  symptoms  of  an  acute  bronchitis  of  seved 
grade  (eoiufh,  difspnea,  pain,  fever)*  When  occurring  in  weakly  sulj 
jects  the  onset  may  be  gradual.  The  cough  is  attended  with  expect 
ration  (glairy  and  tenacious)  that  may  be  blood-tinged  in  the  form 
droplets  or  points.  The  fever  is  moderate,  the  temperature  rangic 
from  101-  to  104^  F.  (38.8^-40^  C-),  and  is  of  irregular  type;  in  8eve^ 
oases,  however,  continual  high  temperature  may  occur.  Pliysical  ei 
amination  gives  the  same  result  as  in  the  secondary  form.  The  durniid 
is  from  two  to  four  weeks,  the  fever  terminating  by  bms.  West  holds 
that  primary  broncho-pneumonia  in  children  is  of  pneumococcus  origii 

(h)  Secondary  broncho-pneumonia  is  the  variety  usually  met  with.  T| 
symptoms  are  fre<]uently  veiled  by  those  of  the  primary  aflfection,  and 
indeetl,  a  moderate  gra<lo  of  lobular  pneumonia  is  frequently  unsuspoct^ 
during  life  when  arising  in  tht-  course  (»f  otiier  grave  diseases. 

It  is  usually  preceded  by  bronchitis  affecting  the  larger  bronchi, 
in  this  common  event  the  first  symptom  that  directs  attention  to  the  dii 
ease  is  the  sudden  inereasc  in  the  fre«|Ueney  of  the  re^pirationH^  whi< 
rise  as  high  as  6i)  or  even  80  per  minutt*.  An  initial  chill  is  rare.  Fen 
develops  suddenly,  or,  if  previously  present,  increases  rapidly.  An  ear 
symptom  is  the  coiujh^  which  is  usually  hard,  harassing,  frecjuenlly  pail 
ful,  and  accompanied  by  expectoration*  The  puhe-rate  is  abnormal 
frequent,  and  in  the  later  stages  may  be  quite  rapid,  feeble,  and  ir 
ular.     The  type  of  the  fever  is  similar  to  that  of  the  primary  form, 

Phymeal  SiguM. — At  the  beginning  of  the  attack  the  only  sign  is  th" 
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^fibence  of  subcrepitant  and  sibilant  r&les,  poiuting  to  a  general  capil- 
lary bronchitis.  Shortly  larger  or  smaller  areas  of  consolidation  become 
Qimiiifest.  At  first  rapid  breathing,  and  soon  cyanosis,  aflecting  first  the 
ljp«  and  conjunctivae,  may  be  observed  ;  later,  the  face  becomes  dusky 


I^ 
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111*  13.— lilfWlnttin^bmnt-hfvpTieumnutM.    Thf  ilnrk  sixitx  rffirescnt  l?io  C'>n«t»1liliii  le 

¥rhit«!  doU  In^llmtr  rfliloN  ;  .1,  o«nO  pure  nee  of  two  nreUA  of  coiiKHlitlittinti 

and  the  fioger-tipa  blue.  Palpation  shows  defective  expansion  and  in- 
ireaaed  tactile  fremitus;  over  the  consolidated  areas.  The  percussiun-nate 
ii  dnll  or,  less  fretjuently,  byperresonant  if  the  area  be  small.  Auscul- 
taiioH  reveals  numerous  fine,  gubcrepitant  rales,  corresponding  to  the  con- 
^  fK>riionB,  The  respiratory  murmur  may  be  bronchiaU  though 
1  *  n  hroncho-vestcular.    The  signs  are  usually  noted  in  bittli  lungs. 

l>tiratIoil.^l)  In  children  this  varies  considerably  in  diflerent  cases. 
Rarely  do  fatal  instances  last  more  than  two  or  three  weeks,  while  ihev 
ttiay  be  n»  firief  as  two  or  three  days.  On  the  other  hand,  cases  in  which 
f  ensues  frequently  last  from  six  to  eight  weeks,  thmj^fli  in  some 

-  from  one  to  three  weeks  only.  Two  special  funiiw  demand  brief 
•i"-.'i  iption  : 

jji  Tiki'  r*r/7*r*f/.  in  whioh   rrstlessneas,  convulsions,  and  delirium  be* 
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oome  60  marked  as  to  overshadow  entirely  the  pulmonary  symptoms.  Not 
infret|iiently  the  onset  is  characterized  by  convulsions,  high  fever,  proe- 
tration,  and  alternating  stupor  and  delirium.  Afler  such  symptoms  have 
continued  for  from  two  to  five  days,  pulmonary  symptoms  appear^  while 
the  cerebral  decline. 

(ft)  Other  cases  may  manifest  a  gulf  acute  onsets  in  which  there  is  ano- 
rexia and  occasional  vomiting,  with  tbe  nervous  symptoms  before  noted, 

(2)  The  protracted  forms  arc  those  in  which  (a)  the  symptoms  of 
acute  broncho-pneumonia  give  pla.ce  to  those  of  a  similar  though  chronic 
state.  The  general  disturbances  may  not  be  marked  in  some  in- 
stances, but  usually  there  are  cough,  loss  of  appetite,  or  inability  to 
gain  in  flesh  and  strength,  and  the  signs  of  consolidation  persist. 
(6)  Those  presenting  fever  of  an  irregular  type,  together  with  decided 
prostration,  in  addition  to  the  symptoms  of  the  preceding  variety.  la 
many  cases  belonging  to  this  form  the  lesions  are  tuberculous. 

In  adolescence  the  cerebral  symptoms  are  not  as  well  marked  as  in 
children.  Two  anomalous  varieties  are  met  with  in  practice  that  demand 
brief  separate  description  : 

Oeneral  Broncho-pnetunoma. — The  attack  develops  suddenly  and  is 
severe.  There  are  chills,  high  fever,  marked  prostration,  headache, 
chest  and  loin  pains,  a  rapid  pulse  (soon  becoming  feeble),  rapid  and 
labored  respirations,  cyanosis,  restlessness,  delirium,  and  cough  that  is  at 
first  dry,  and  followed  by  mucous,  muco-purulent,  blood-tinged  sputum. 

TTie  physical  si{/ng  are  defective  expansion  and  an  increased  tactile 
fremitus.  The  percussion-note  may  be  either  normal,  tympanitic,  or 
dull ;  the  auscultatory  signs  are  large  moist,  subcrepitant,  crepitant,  sib- 
ilant, and  sonorous  rales  over  both  lungs,  and  a  harsh  or  broncho-vesicular 
respiratory  murmur.     The  aflTection  is  very  grave. 

Eesembling  Tuberculous  Broncho-pneumoma. — The  symptoma  appear 
slowly,  and  the  case  pursues  a  subacute  or  even  chronic  course.  Cough, 
catarrhal  expectoration,  moderate  fever  (often  of  a  hectic  type),  and  nigbt- 
sweats  are  noted. 

Physical  examination  discloses  generalized  bronchitis,  coupled  with  cir- 
cumscribed areas  of  consolidated  lung-tissue.  Resolution  may  ttike  place 
at  the  end  of  eight  or  ten  weeks,  and  complete  recovery  ensue ;  when,  how- 
ever, this  favorable  event  does  not  occur,  the  case  drags  on  for  an  intlchnite 
periml,  and  finally  terminates  fatally.    There  are  no  bacilli  in  the  sputum. 

Diagnosis* — Tbis  can  be  arrived  at  by  considering — 

(it)  The  nature  of  the  antecedent  afiections  and  their  etiologic  circum- 
Btances : 

(6)  The  distribution  of  the  consolidated  areas  in  both  lungs; 

(r)  The  fact  that  the  physical  signs  of  consolidation  are  subsidiary  to 
those  of  generali7.ed  bronchitis; 

{(I)  Tne  intense  dyspnea  and  cyanosis  ; 

(e)  The  type  of  the  fever,  irregular  as  a  rule,  and  its  gradual  dccUne ; 

[f)  The  frequent  long  duration. 

Differential  Dia^osis. — Poiibtless,  Johar  pneumonia  is  constantly  mis- 
taken for  bronLho-pneumonia,  and  particularly  when,  in  the  latter  disease, 
a  large  portion  of  one  or  both  lungs  becomes  inflamed  in  consequence  of 
the  coalescence  of  small  areas  of  consolidation.  The  points  of  distine- 
tion  may  be  tabulated  as  follows  : 


WtxvT  is,  in  proportion  to  the  extent  of 
ULflimmation,  of  irregular  tvpe,  and 
dedinet  bj  lysis  aftfit  a  variatle  dura- 
tibiL 

Spatom  glairy,  tenacious,  and  in  adults 
fitftj  be  blood-tinged. 

r>ifipn€ft  and  evidence  of  carbon-dioxid 
poiminp  prominent 

*^J«JC*1  BifjHB  of  generalised  broncbitia 
alwiya  marked,  and  n^nally  prpponder- 
itinjB;orer  those  of  consolidation. 

^ooioddatioo  commonly  bilateral. 

I^rttion  indefinite,  often  extending  over 
many  weeka. 

Consolidated  areaa  liable  to  become  the 
seat  of  tobercaloas  infection. 


Ons^t  abrupt  \  previous  health  generally 

gooti. 
Fever  is  high,   of   continued    type^   and 

falls  between  ibe  fifth  and  ninth  day  a 

by  criaifl. 

Sputum  characteristic  (rusty  or  prune- 
juice). 

Respiration  punting,  but  dyspnea  and 
cyanosis  relaiively  tern  murkt^d. 

Signs  of  bronchitis  generally  absent, 
those  of  lobar  couaolidation  always 
preponderating. 

Commonly  unilatcraL 

Duration  definite  iis  a  rule,  convaleflcence 
following  erinis. 

Far  hf^»  lihAy  to  become  the  seat  of  to- 
berculoua  infection. 


It  mfiy  be  difficult  to  distinguish  tiibereulouR  hroiieho-jmeitmoma  from 
the  disease  under  consideration.  Indeed,  a  non- tuberculous  broncho- pneu- 
monia may  be  located  at  the  apex  of  the  lung  and  accurately  simulate 
*he  symptoms  and  signs  of  the  tuberculous  form.  The  difterentiation  is 
*o  be  based  upon  tlie  presence  or  absence  of  the  signs  of  softenings  and 
^POD  a  microscopic  examination  of  the  sputum  (which  in  a  child  may  be 
^oinited).  The  softening  in  tuberculous  pneumonia  does  not,  however, 
^^gift  very  promptly  ;  but  if  elastic  fibers  and  tubercle  bacilli  be  found, 
^®  diagnosis  is  at  once  set  at  rest. 

ftrogtlOSiS^ — In  broncho-pneumonia  the  severity  and  gravity  of  the 

*5^ptoro8  and  the  extent  of  the  involvement  of  lung-tissue  are  proper- 

^^^Uate  to  one  another ;  hence  it  follows  that  the  dis?ease  may  either  be 

J'^V'oid  of  serious  import  or  it  may  be  fraught  with  great  danger  to  life. 

.^^  coarse  is  subject  to  decided  flucttiatioos,  the  periods  of  exacerbation 

^^    the  symptoms  often  marking  the  time  of  the  development  of  the 

^'^  Vest  features.     Apart  from  the  extent  of  the  lung- tissue  involved,  how- 

^'^^l',  we  must  consider  especially  the  condition  of  the  patient  at  the  time 

invasion*     If  the  constitution  have  been  previously  undermined,  as  is 

?^*^ neatly  the   case   in   children,  broncho-pneumonia  is   very  apt   to  be 

^J^l.    The  disease  is  less  dangerous  when  it  develops  in  the  course  of,  or 

**^llow8.  measles  than   when  secondary  to  whooping-cough,  influenza,  or 

Y^r*ltheria,     Wiry,  thin  children  seem  to  stand  broncho-pneumonia  better 

™^u  fiit,  flabby  ones  (O^ler).     Ihufltititum  and  m»piratwn  lobular  pneu- 

°^^nia,  especially  when  occurring  after  operations  upon  the  larynx  or 

' The  diagrnnatic  value  nf  tlie  diwovery  of  ^treptoccjcci  i*  not  pronounced.     Nutner- 
^*  otlier  organi^mft  have  been  fouml  in  bronchf^-pneunmnia  in  their  nlwience,  and  a  aira- 
T^*"  orj5ini«ii  ( *S;fn7ilorfwrw«  piu-umtmimj  Weit-hselbaiim)  has  been  found  in  a  number  of 
■^  of  croupous  pneumonia. 


of 
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trachea,  are  frequently  fatal.     The  mortality-rate  in  this  disease  varies 
from  25  to  50  per  cent. 

Treatment. — ^Prophylaxis. — There  are  few  diseases  that  can  be  so 
effectually  prevented  as  can  broncho-pneumonia.  In  the  first  place, 
proper  attention  to  the  mouth  as  well  as  to  the  position  of  the  patient 
(which  should  be  changed  frequently)  during  attacks  of  acute  infectious 
diseases  will  prevent  its  development  in  a  great  proportion  of  this  large 
class  of  cases.  Adequate  protection  against  exposure  to  cold  during  con- 
valescence from  measles,  whooping-cough,  etc.  is  also  a  potent  factor  in 
preventing  the  disease,  as  is  the  timely  handling  of  catarrhal  affections 
of  the  nose,  pharynx,  larynx,  and  larger  bronchi. 

Treatment  of  tiie  Attack. — Certain  sanitary  arrangements  are  of  the 
utmost  practical  importance.  The  sick-room  should  be  well  ventilated 
and  its  atmosphere  kept  at  a  uniform  temperature — 68°  to  70°  F.  (20°- 
21.1°  C).  The  air  of  the  room  should  also  be  well  laden  with  moisture, 
which  may  be  generated  from  a  croup-kettle  or  other  suitable  vessel. 

Local  Measures. — In  young  children  the  chest  should  be  enveloped  in 
a  jacket-poultice  of  linseed  meal,  which  should  be  covered  with  a  layer 
of  oiled  silk  or  waxed  paper  so  as  to  prevent  \t%  growing  cool.  This 
should  be  renewed  at  intervals  of  about  six  hours.  After  the  more 
active  symptoms  have  subsided  the  linseed  jacket-poultice  may  be  re- 
placed by  one  of  absorbent  cotton,  which  should  also  be  covered  with  oiled 
silk  or  wax  paper.  In  older  subjects  the  application  of  iced  poultices 
to  the  chest  exercises  a  most  favorable  influence,  not  only  upon  the  local 
inflammation,  but  also  upon  the  fever  and  the  nervous  symptoms. 

General  Measures. — High  fever  calls  for  tub-baths,  the  temperature 
of  the  water  at  first  being  set  at  95°  F.  (35°  C.),  and  then  gradually 
cooled  to  75°  or  80°  F.  (26.6°  C).  The  gradually  cooled  bath  or  the 
cold  pack  may  be  used  two  or  three  times  daily.  The  effects  are  to 
reduce  temperature,  to  promote  refreshing  sleep,  and  to  improve  the 
character  of  the  respiration.  This  mode  of  treatment  is  especially 
effective  in  cases  that  begin  abruptly.  In  such  the  tincture  of  aconite 
or  veratrum  viride  may  be  employed  temporarily.  In  cases  presenting 
moderate  pyrexia  cold  spongings,  combined  with  the  use  of  the  ice-bag 
to  the  head,  may  suflSce.  The  following  fever-mixture  may  be  employ ed, 
though  it  is  not  to  be  regarded  as  a  substitute  for  the  cola-water  method 
of  treatment,  but  is  merely  supplemental  to  the  latter : 

^.  Potassii  citrat.,  3ijss(10.0); 

Spts.  aramon.  aromat.,       feij    ^8.0); 
Spts.  aether,  nitrosi,  f^ss  (16.0); 

Liq.  ammon.  acetat.,  f^iij  (96.0); 

Glycerini,  q.  s.  ad  f^iv  (128.0).— M. 

Sig.  5J  (4.0)  every  two  hours  for  a  child  of  five  years. 

In  children  a  mild  mercurial  purge  at  the  outset  is  advantageous, 
and  subse(j[uently  by  the  use  of  salines  or  glycerin  suppositories  a  daily 
evacuation  of  the  bowels  is  to  be  secured. 

The  Diet. — The  bodily  strength  is  to  be  maintained  by  careful, 
methodical  feeding,  milk,  eggs,  albumin,  and  broths  beinff  the  best 
forms  of  food.     The  milk  should  be  predigested  if  there  be  marked 
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ppiii,  and  egg-white  may  be  given  in  cold  water  or  as  egg-Iemon- 
ide.  The  congh  is  often  wellnigli  constant  and  very  distressing.  Fre- 
(jaentlv  tte  use  of  remedies  that  promote  secretion,  combined  with  a 
imilldose  of  opium,  wilt,  under  these  circumstances,  afford  relief*  A 
mM  formula  is  tbe  following: 


^.  Vini  antimonii, 
Spts*  a^th,  nit., 
Tr.  opii  cam  ph.. 


3J 

Sijss 
3ijss(10.0); 

Lif|,  ammon-  acetat.,  q.  s.  ad  aij     (64.0). — M, 
8ig.  5J  (4.0)  every  two  hours,  diluted,  for  a  child  of  from  three 

to  five  years. 

Dover^s  powder  is  also  of  valtie  in  relieving  the  cough.  When  the 
eipukion  of  the  sputum  is  attended  with  great  difliculty  the  preparations 
ofammonmm  often  meet  the  indications.  Of  these  the  muriate  is  the 
most  effective,  but,  unfortunately,  this  is  often  objected  to,  and  we  must 
tlen  rely  upon  the  carbonate  or  the  aromatic  spirits.  The  bronchi 
may  contain  an  abundance  of  secretion  that  cannot  be  expelled,  despite 
the  uite  of  the  above  measures.  Under  these  circumstances  an  emetic 
tB*j  be  given,  composed  of  the  wine  of  ipecac  (^ — 4.0),  combined  with 
ilum  (gr.  XX  to  xxx — 1/296-1.944),  and  admini.stered  to  a  child  every 
ten  or  fifteen  minutes  until  emesis  occurs. 

Cardiac  stimulants  (alcohol  nnd  strychnin)  are  required  if  the  pulse 

fails.    The  preparations  of  ammonium  owe  much  of  tbeir  reputation  in 

tliis  disease  to  their  stimulating  properties.      These  agents  when  boldly 

iwed  may  suffice  to  re-establish  the  cardio-pulmonary  circulation;  but  if 

they  fail  id  this  and  cyanosis  supervenes,  oxygen  by  inhalation  should 

he  used   also.     Sudden   heart- exhaustion    may   occur,   associated   with 

^Qcous  rftles   in   the   larger   bronchi   and   rapidly  increasing  cyanosis. 

-^femating  douching  with  hot  and  cob!  water  and  electricity  should  be 

f^^'^il  a  trial.     Injections  of  salt  solution  increase  arterial  tension  and 

*^t  aa  a  **  whip  "  to  all  emunctories;  they  may  also  stimulate  pbagocy- 

^*»,  and  should  be  used  in  serious  cases.     In  streptococcic  broncho- 

Pneumonia  anti-streptococcus  serum  may  be  tried. 


PULMONARY  ATELECTASIS. 

( Collapse  of  the  lAtngs  ;   Compression  of  the  Lun^a.) 

J  -Vefillitioti* — Atelectasis  of  the  lungs  is  a  condition  occasioned  by 
/*  removal  of  the  air  from  the  air-cells — a  state  directly  the  opposite 
*  Emphysema.    The  air  disappears  largely  in  consequence  of  the  process 

^bForption. 
.  Pathology, — The  affected  ]ung-sj>ots  sink  in  water,  being  non-crep- 
^^t.  They  also  present  through  the  pleura  a  bluish-red  tint,  and  on 
"ij^ftB-section  a  brownish-red  color.  The  surface  of  the  aflected  areas  is 
^^^oth  and  depressed  below  the  level  of  the  adjacent  lung-structure, 
,  *X«  bronchi  supply in;^  the  collapsed  parts  are  frequently  occluded  by 

cases,  as  shown    by  Legendre   and 


jppiyi 

^Hammatory  product^*,  but 


colkf 
in  al 


^illy,  the  latter  may  be  inflated  by  means  of  a  blowpipe. 
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Apart  from  more  or  less  distention  of  the  pulmonary  capillaries  with 
blood,  there  are  no  histologic  changes  in  the  atelectatic  areas,  though 
they  are  of  firm  consistence  (splenization,  carnification).  There  can  be 
no  longer  any  doubt  as  to  the  entire  propriety  of  the  pathologic  distinc- 
tion between  lobular  pneumonia  an4  atelectasis. 

Btiology. — The  condition  occurs  most  frequently  in  the  new-bom, 
and  is  then  due  to  defective  respiration.  Thus  in  children  dying  soon 
after  birth  the  lower  lobes  may  be  found  to  be  atelectatic.  When  ac- 
quired, however,  there  are  three  modes  of  production :  (1)  The  first  step 
consists  in  a  more  or  less  complete  plugging  of  the  smaller  bronchi  with 
muco-pus  and  other  products  of  bronchial  inflammation.  If  complete, 
air  can  no  longer  enter  on  inspiration,  and  as  the  contained  air  gradu- 
ally becomes  absorbed  atelectasis  is  the  natural  result.  This  condition 
is  very  commonly  associated  with  broncho-pneumonia,  especially  in  chil- 
dren. (2)  A  fre(iuent  mode  of  origin  is  through  compression  of  the 
lungs,  resulting  from  positive  intrathoracic  pressure,  after  the  normal 
contractility  of  the  lung  has  been  overcome.  Instances  of  this  may  be 
produced  by  pleural  effusion,  hydrothorax,  pneumothorax,  pericardial 
effusion,  great  cardiac  hypertrophy,  a  solid  tumor,  or  an  aneurysm  of 
the  arch.  Not  infrequently  abdominal  tumors,  excessive  meteorism,  and 
ascites  make  sufficient  upward  pressure  against  the  diaphragm  to  cause 
compression  of  the  lower  lobes  of  the  lungs.  (3)  Conditions  that  weaken 
and  obstruct  the  inspiration  may  produce  this  disease,  such  as  certain 
brain-affections,  paralysis  of  the  pneumogastric,  and  paralysis  of  the 
chest-walls.  Thoracic  deformities  may  produce  pulmonary  atelectasis, 
and  in  extreme  grades  of  kyphoscoliosis  the  lung  occupying  the  side  cor- 
responding to  the  convexity  of  the  spinal  column  is  small.  Whilst  the 
lung-expansion  and  the  growth  of  the  organ  are  greatly  interfered  with, 
however,  and  particularly  if  the  condition  arises  in  youth,  true  atelec- 
tasis rarely  occurs  from  this  cause,  owing  to  the  natural  retractility  of 
the  lung.  Among  conditions  arising  from  deformities  of  the  chest  is 
the  so-called  aplasia  of  the  lungs. 

Symptoms. — Atelectasis  is  a  secondary  condition,  and  its  symp- 
toms are  very  generally  veiled  by  those  of  the  primary  disease.  It 
arises  frequently  in  the  course  of  broncho-pneumonia,  but  passes  unno- 
ticed unless  it  becomes  very  extensive.  Jtespiration  is  carried  on  by 
the  upper  and  anterior  portions  of  the  lungs,  is  increased  in  frequency, 
and  is  laborious.  The  pulse  is  small,  rapid,  and  feeble ;  the  skin- 
surface,  especially  that  of  the  extremities,  is  cool. 

The  form  presenting  the  most  typical  symptoms  is  that  occurring 
in  the  new-born.  It  is  evidenced  by  shallow,  rapid  hreathing^  livid- 
iUf^  cold  extremities,  a  faiiit  whining  cry,  drowsiness^  and  sometimes 
by  evidences  of  motor  irritation^  such  as  muscular  twitching  and  con- 
vulsions. Congenital  anomalies  of  the  circulatory  organs  are  asso- 
ciated. 

Physical  Signs. — When  it  involves  a  goodly  portion  of  the  lower  lobes 
posteriorly,  as  frequently  happens,  there  is  marked  retraction  during  in- 
spiration over  the  lower  portion  of  the  thorax,  due  partly  to  external 
atmospheric  pressure,  and  partly  to  the  contractile  efforts  of  the  dia- 
phragm. Dulness  on  percussion  is  revealed^  though  only  when  the  ate- 
lectasis is  extensive,  and  the  tactile  fremitus,  though  very  various,  is 
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generally  decreased.  Localized  compensatory  emphysema  may  present 
semi-tympanitic  resonance  over  small  areas  of  collapse. 

Au9euUaium  shows  a  greatly  diminished  or  absent  vesicular  murmur, 
and,  if  the  area  of  collapse  be  large,  bronchial  breathing.  Among  asso- 
ciated sounds  is  the  subcrepitant  r&le,  due  to  broncho-pneumonia,  and, 
indeed,  capillary  bronchitis  and  atelectasis  are  often  combined,  there 
being,  moreover,  no  reliable  signs  that  will  separate  them  clinically. 

Tne  aplasia  of  the  lung  that  is  produced  by  spinal  curvature  {kypho- 
MeoUosu)  richly  deserves  brief  separate  description,  owing  to  its  clinical 
importance.  In  .many  instances  the  chest  is  more  or  less  twisted  on  its 
own  axis,  shortened  in  the  vertical  diameter,  and  thoroughly  fixed. 
Under  these  circumstances  lung-expansion  is  impossible,  and  hence  res- 
piration is  purely  diaphragmatic.  In  many  other  patients  life  may  be 
prolonged  for  an  indefinite  period,  nothing  more  being  observed  than 
slightly  labored  breathing.  Such  persons,  however,  upon  great  physi- 
cal exertion  suffer  from  urgent  dyspnea,  and  the  development  of  an  ordi- 
nary bronchitis  may  lead  to  similar  results,  and  even  to  speedy  death. 

The  physical  stgns  are  those  of  localized  emphysema,  combined  with 
those  of  more  or  less  compression  of  the  lungs.  There  is  an  extension 
of  the  cardiac  dulness  to  the  right,  and  other  evidence  of  right  ventricu- 
lar enlargement,  to  which  may  succeed  dilatation  with  the  usual  clinical 
events  produced  by  the  latter  condition.  Death  is  not  rarely  due  to  this 
failure  of  compensation. 

Autopsies  have  shown  the  lungs  to  be  small  and  more  or  less  com- 
pressed, some  portions  being  almost  airless.  Areas  of  emphysema  of 
the  lungs  are  often  associated.  The  right  ventricle  may  be  found  to  be 
hypertrophied  merely,  or  dilatation  may  also  have  taken  place.  Con- 
genital atelectasis,  by  keeping  up  high  pulmonary  pressure,  may  lead 
to  a  persistence  of  the  ductus  Botalli  and  of  the  foramen  ovale. 

INiagllOSis. — Atelectasis  may  be  distinguished  from  lobar  pneu- 
monia by  the  absence  of  an  initial  rigor,  fever,  crepitant  rfiles,  and  the 
pain  of  the  latter  disease,  and  by  the  characteristic  inspiratory  retrac- 
tion of  the  lower  portions  of  the  chest  and  the  smaller  areas  of  dulness. 

Pleuritic  effusion  gives  a  flat  percussion-note,  the  upper  level  of 
which  varies  with  a  change  in  the  position  of  the  patient — a  sign  that 
is  wanting  in  atelectasis. 

Prognosis. — When  the  condition  is  limited  to  small  areas  it  is 
rarely  serious,  but  equally  seldom  does  extensive  atelectasis  lead  to 
recovery.  The  outlook  depends  to  some  extent  upon  the  nature  of  the 
associated  affections ;  thus,  when  it  is  secondary  to  whooping-cough  and 
widespread  broncho-pneumonia,  it  is  very  fatal.  Other  diseases  that  may 
complicate  and  increase  the  gravity  of  the  atelectasis  are  pleurisy  and 
pulmonary  tuberculosis.  On  the  other  hand,  compensating  emphysema 
often  coexists,  and  is  to  be  regarded  as  salutary  in  its  effects.  \V^hen 
due  to  compression  by  pyo-pneumothorax,  tumors,  and  the  like,  the 
prognosis  is  especially  gloomy. 

Treatmentl — The  treatment  corresponds  with  that  of  the  primary 
disease.  Capillary  bronchitis^  which  is  so  apt  to  be  followed  by  collapse 
of  the  lobules,  must  receive  active  treatment,  and  prophylactic  measures 
are  of  the  utmost  practical  importance.  The  patient  should  be  instructed 
to  practise  full  inspiration  at  regular  intervals ;  he  should  not  be  allowed 
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to  lie  continuously  in  the  dorsal  decubitus,  but  should  be  told  to  change 
his  position  frequently.  Another  measure  that  may  effectually  pre- 
vent the  development  of  atelectasis  is  the  use  of  cold  shower-baths  (i.  e, 
a  stream  of  cold  water  poured  over  the  region  of  the  neck),  and  this 
can  sometimes  be  depended  upon  as  a  curative  agency  when  the  condi- 
tion already  exists.  Tonics  and  the  judicious  use  of  stimulants,  together 
with  a  nourishing  diet,  are  invariably  required.  I  have  also  seen  good 
results  follow  the  inhalation  of  compressed  air  and  of  oxygen. 

In  h/phoscoliosis  tepid  baths  are  indicated.  The  heart-condition  de- 
mands careful  attention,  and  cardiac  stimulants  are  to  be  resorted  to  at 
the  first  loss  of  compensation  or  when  compensation  fails  to  become 
established. 


EMPHYSEMA. 


Definition. — In  general  this  term  implies  the  presence  of  air  in  the 
interstitial  alveolar  tissue.  As  applied  to  the  lungs,  however,  two  forms 
are  recognized :  (1)  Interlobular ;  and  (2)  Vesicular,  an  abnormal  dila- 
tation of  the  alveoli. 

INTERLOBULAB  EMPHYSEMA. 

This  is  produced  by  the  rupture  of  the  air-cells,  the  air  contained  in 
the  lung  escaping  into  the  interlobular  connective  tissue.  Among  its 
causes  are — (a)  Injuries  of  the  lung  (usually  by  a  fractured  rib)  and 
perforating  wounds  of  the  chest ;  (6)  Violent  paroxysms  of  coughing, 
as  in  whooping-cough  ;  and  rarely  defecation,  parturition,  and  hysterical 
convulsions.  When  arising  in  this  way  its  favorite  situation  is  the  an- 
terior margin  of  the  upper  lobe. 

Pathology. — In  the  interlobular  septa  immediately  beneath  the 
pleura  air-bubbles  are  sometimes  seen  to  be  arranged  in  well-defined 
rows.  The  pulmonary  pleura  may  become  detached,  and  the  air-tumors 
may  then  become  as  large  as  an  English  walnut  or  even  of  greater  size. 
Unlike  the  condition  in  vesicular  emphysema,  these  sacs  are  freely  mov- 
able, and  the  air  may  find  its  way  from  the  root  of  the  lung  into  the 
mediastinal  connective  tissue,  and  thence  into  the  subcutaneous  tissue 
of  the  neck  and  the  wall  of  the  thorax.  Rarely  these  air-sacs  perforate 
the  pleura,  setting  up  pneumothorax,  with  or  without  pleuritis. 

Interlobular  emphysema  is  sometimes  associated  with  advanced  vesic- 
ular emphysema. 

VBSIOUIiAR  EMPHYSEMA. 
(Alveolar  Ectasis.) 

Definition. — Dilatation  or  enlargement  of  the  alveoli  and  infundib- 
ular passages. 

Vaxienes. — The  cases  are  classified  into — (1)  Compensating,  (2) 
Hypertrophic,  and  (3)  Atrophic  forms. 
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COMPENSATINO    EMPHYSEMA. 

Dm  variety  is  limited  to  certain  parts  of  the  lung,  and  urises  in 
coDseqceoce  of  pathologic  changes  in  other  parts  of  the  same  organ 
tiat  prevent  full  expansion  of  the  lung  on  inspiration.  Hence  a  viea- 
riou5  increase  in  the  volume  of  the  air-cells  m  observed  in  circumscribed 
morbid  processes  such  as  occur  in  pulmonary  tuberculosis,  lobular  pneu- 
monia, cirrhosis,  and  pleurisy  with  ailhe?*ions  (particularly  wben  tho 
kter  is  situated  at  the  inferior  border  of  the  lung).  An  entire  lung, 
BDaffected  by  the  primary  disease,  may  be  the  seat  of  compensating  em- 
physema when  the  causal  disease  invades  the  whole  or  a  greater  portion 
of  the  other  lung,  as  in  cirrhosis,  extensive  pleurisy  with  effusion,  lobar 
imeiimonia,  and  pyo-pneuniotliorax.  When,  however,  tbe  latter  condi- 
tions nre  confined  to  a  portion  of  one  lung,  the  remainder  of  tlie  same 
organ  becomes  distended  also.  The  term  acute  empkydema  is  applicable 
to  inanv  of  the  eases. 

Ai  a  rule,  this  pulmonary  change  is  physiologie  and  beoeficial :  only 
nrely  secondary  atrophy  of  the  walls  of  the  air-cells  develops. 

S}/mp(oms  are  not  jtrc^cnted  by  the  lungs  in  consequence  of  the 
dianges  met  with  in  eomjjensating  emphysema.  The  condition  is  some- 
fi^e^  recognizable  by  means  of  the  usual  physical  signs,  but  even  these 
are  not  always  to  be  relied  upon.  Fortunately,  its  existence  may  be 
safely  inferred  w  hen  there  is  conclusive  evidence  of  the  presence  of  the 
"Ooil  causative  diseases  (broncho-pneumonia,  pulmonary  tuberculosis, 
P^earisT,  lobar  pneumonia). 


HYPERTROPHIC   EMPHYSEMA. 

Mature  of  Emphftsema, — The  symptoms  are  <lependent  upon  a  loss 

<*f  elasticity  in  the  lungs,  and,  the  hitter  condition  being  the  result  of 

'J^'erstretching,  the  contractile  energy  of  the   tongs   is  in  great  part 

*^^stroyed;  hence  they  become  permanently  enlarged.     Xor  do  the  era- 

P^ysematous  lungs  contract  when  the  thorax  is  opened,  as  they  do  ordi- 

'^^r'ily,     \Y^  jnay  in  some  cases  account  for  the  loss  of  elasticity  in  the 

''itigs  by  the  operation  of  causes  that  produce  an  abnormal  degree  of 

-****^tcliing,  either  temporarily  or  con.^tiuttly  ;  but  under  these  cireum- 

Pt^l^(*gg  emphysema  would  be  develoiied  despite  tbe  i»re-existenceof  nor- 

^1  contractility  of  the  lung.      In  true  emfihysema.  however,  which  de- 

J|^*^ps  at  a  comparatively  early  period  in  life,  we  may  safely  assume  that 

1^^  retractile  energy  is  defective  (probably  a  congenital   condition),  and 

^'tice  in  such  cases  the  action  of  the  usual  causal  factors  will  speedily 

^  gender  over-distention,  or  cm{diysema  may  develop  even   in  the  ab- 

^^^ce  of  causative  influences.      In  these  instances  there  is  probably  a 

3^^antilative  as  well  as  a  qualitative  defect  in  the  elastic-tissue  element  of 

^e  bings. 

^.^    Pathology* — The  thorax  is  enlarged  (barreUshaped),  and  upon   re* 

^^oving  the  sternum  tbe  lungs   are  found  completely  to  fill  tho  mediasti- 

^^tim,  and  do  not  retract  as  in  health.     They  present  a  pale,  anemic 

^Y»peanince,  although  pigmented  patches  and  streaks    may  be    noted, 

^'hile  to  the  feel  they  appear  soft  and  feathery,    though  dry.     They 

^^adily  pit  on  pressure  (a  leading  characteristic). 
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Immediately  beneath  the  pleura  enlarged  air-cells  can  be  distinguished 
macroscopically,  and  air-sacs  as  large  as  a  walnut  or  even  larger  may 
project  above  the  lung-surface.  Occasionally  they  may  be  so  far  de- 
tached as  to  be  pedunculated.  At  the  anterior  borders  a  series  of  air- 
blebs,  resembling  a  frog's  lung,  may  be  observed.  Here,  as  well  as 
near  the  root  of  the  lung,  distention  is  usually  more  marked  than  else- 
where, due  to  the  direction  taken  by  the  distending  force.  The  pleora 
is  pale,  and  in  patches  the  pigment  may  be  absent  (Vtrchaw*s  albinism). 

Upon  microscopic  examination  it  is  observed  that  the  dilatation 
starts  in  the  infundibular  and  alveolar  passages.  The  septa  are  partially 
obliterated,  the  alveolar  walls  thinned  and,  lastly,  perforated,  while  in 
consequence  of  these  changes  the  air-cells  communicate  with  one  another, 
and  thus  form  larger  or  smaller  air-sacs.  The  process  is  an  atrophic  one, 
in  which  the  smaller  elastic  fibers  at  first  disappear,  while  the  larger  be- 
come less  prominent  and  often  ruptured.  After  the  latter  changes  have 
begun  the  capillaries  likewise  disappear,  and  the  epithelium  of  the  air- 
cells  undergoes  fatty  degeneration,  though  in  the  larger  bullae  a  pave- 
ment layer  is  retained.  The  smooth  muscular  element  may  also  occa- 
sionally be  seen  to  be  hypertrophied  (Rindfleisch).  The  clinical  phe- 
nomena probably  arise  from  the  loss  of  the  capillary  blood-vessel  sys- 
tem and  collateral  hyperemia  of  the  larger  bronchial  vessels. 

The  bronchial  mucous  membrane  is  usually  the  seat  of  chronic  inflam- 
mation. It  may  be  roughened  and  thickened,  or  the  submucous  elastic 
tissue  may  present  prominent  longitudinal  lines,  while  the  bronchial 
mucosa  is  covered  with  muco-pus.  The  smaller  tubes  may  be  dilated 
(bronchiectasis) y  and  this  condition  may  be  associated  with  hyperplasia 
of  the  peribronchial  connective  tissue.  The  diaphragm  is  lowered  and 
the  subjacent  viscera  correspondingly  depressed. 

Physiologic  Pathology. — The  heart  is  pushed  downward  and  somewhat 
backward,  the  right  side  showing  well-marked  changes ;  the  cavities  are 
dilated  and  hypertrophied,  due  to  obstruction  in  the  pulmonary  circulation ; 
and  in  long-standing  cases  hypertrophy  of  the  left  chambers  may  also  de- 
velop. The  pulmonary  artery  and  its  branches  are  enlarged  ana  the  seat 
of  atheromatous  degeneration.  The  liver,  kidneys,  and  other  viscera 
present  the  chancres  that  belong  to  long-continued  venous  engorgement. 

Etiology. — The  affection  is  often  secondary  to,  and  develops  in 
consequence  of,  other  affections  of  the  lung — notably,  chronic  bronchitis 
and  whooping-cough.  The  dry  form  of  chronic  bronchitis,  in  particu- 
lar, is  apt  to  generate  pulmonary  emphysema.  Under  these  circum- 
stances the  disease  is  directly  attributable  to  the  mechanical  influences 
to  which  the  alveolar  walls  are  subjected  during  respiration.  This  ab- 
normal strain  attends  inspiration  to  some  extent,  but  mainly  expiration, 
owing  to  the  obstruction  to  the  egress  of  the  air  in  the  smaller  bronchi, 
with  increased  intra-alveolar  air-pressure.  The  increased  tension  in  the 
air-cells  may  be  accounted  for,  partly,  by  the  severe  and  persistent 
cough,  the  air  being  forced  during  violent  coughing  into  the  apices 
of  the  lungs,  forcibly  expanding  them  and  causing  emphysema. 

Bronchial  asthma,  on  account  of  the  obstruction  of  the  exit  of  the 
air  from  the  lungs,  produces  during  the  attacks  an  acute  emphysema 
that  may  result  finally  in  a  condition  of  permanent  over-distention. 
Certain  occupations^   such  as  blowing  wind-instruments,  or  those  that 
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entiil  severe  muscalar  strain  {e,  g,  blactsmitbing),  act  as  predisposing 
Closes,  and  hence,  emphysema  is  of  common  occurrence  among  the 
vorking  classes,  and  is  more  eommon  in  males  than  females.  The  con- 
stant straining  in  certain  pelvic  disorders  may  induce  emphysema.  The 
iiieiie  is  often  hereditary.  Tymm^^  advanced  years  i\w  lung-elasticity 
often  diminishes,  and  aa  a  consequence  a  di.^position  to  emphysema  is 
engendered.  On  the  other  hnnti,  emphysema  is  not  infrequently  met 
▼itb  in  children,  and  in  such  there  may  be  a  temporary  respite,  i^ith  a 
recurrence  at  a  later  period.  An  emj>hysematous  tendency  also  results 
from  congestion  of  the  lungs  associated  with  mitral  valvular  disease. 

Clinical  History* — ^In  nearly  all  cases  the  disease  develops  insidi- 
ously, the  symptoms  being  gradutjlly  added  to  those  of  the  primary  aflPcc- 
tions  (chronic  bronchitis,  astlima,  etc.).  When  due  to  the  oceupation  of 
tie  jiAtient  its  development  is  also  slow,  Hn<t  not  infrefjuently  its  origin 
ditesback  to  childhood  or  beyond  the  recollection  of  the  patient.  Rarely 
it  DJiv  exhibit  a  more  acute  development,  as,  for  example,  after  whoop- 


The  first  symptom  is  a  variable  degree  of  dyspnea,  and  to  this  may 
he  arlded  temporary  eyanosin  and  cough.  The  severity  of  the  dyspnea 
variea  with  the  degree  of  distention  of  the  air-cells,  even  though  addi- 
tionally aggravated  by  tlie  coexistence  of  the  primary  disease.  In 
njoderjite  emphysema  the  dyspnea  is  only  apparent  on  going  up  Mairs, 
niiining,  walking  rapidly,  or  after  a  hearty  meal ;  on  the  other  hand, 
iti  adv»oced  grades  of  the  affection  it  is  constant,  and  is  intensified 
by  the  slightest  exertion,  even  to  orthopnea.  Speech  is  intertered 
'^ith,  the  patient's  utterances  taking  the  form  of  fragmentsiry  sen- 
teocea  or  syllables.  The  labored  breathing  is  shown  particularly  in 
expiration,  and,  as  in  asthma,  in  which  the  alveolar  spaces  are  acutely 
toetided,  so  in  emphysema  the  rhj  thm  of  the  respiration  is  changed. 
^D^  inspiration  is  shortened,  and  the  expiration  is  greatly  prolonged 
I  *fia  accompanied  by   wheezing  when  chronic  bronchitis  coexists. 

,  Iji  the  later  stages  cyanosis  becomes  more  marked,  and  is  noticeable 
^^  '^  pi^portion  to  the  loss  of  compensation  and  interference  with  the  car- 
^m  'I'o-pulinonary  circulation*  It  often  attains  to  an  extreme  degree,  and 
^H  *«e  ]mtieni'9  alarming  appearance  may  be  in  striking  contrast  with  his 
^m  Apparent  degree  of  comfort.  In  mild  forms  the  cyanotic  tint  is  cou- 
f  P'^ed  to  the  lips,  lobes  of  the  ears,  an<l  the  extremities.  Any  increase 
I  ^  ^le  ilegree  of  dyspnea  after  exertion  residts  in  an  increased  blueness 
^^  thf  gurface. 

.       ifce  fouyh  18  dependent  upon  the  presence  of  chronic  bronchitis,  and 

^  latter  disease  is  frecptently  found  in  combination,  particularly  during 

^^  winter.     There  is  also  an  expectoration  that  is  identical  with  that 

t      chronic  bronchitis,  and  when  this  disease  readies  an  advanced  stage 

^  cough  persists  throughout  the  year  {vide  Chronic  Bronchitis).     In- 

^current  acute  attacks  of  bronchitis  are  often  followed  by  temporary 

*^^ckfl  of  asthma:  and  since  chronic  bronchitis  in  its  highest  grades  is 

^^t  with  at  an  advanced  period  of  life,  so,  as  would  be  expected,  the 

£?^es  of  advanced  emphysema  are  also  met  with   at  the  same  period. 

^lerhas  described  a  group  of  eases  occurring  in  patients  *'  from  twenty- 

^€  lo  forty  years  of  age  who^  winter  after  winter,  have  had  attacks  of 

"^tenae  cyanosis  in  consequence  of  an  aggravated  bronchial  catarrh/* 
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These  patients  are  short-breathed  from  iDfancy,  and  their  condition 
attributed  to  a  primary  defect  of  structure  in  the  lung-tissue. 

General  SymptomH. — There  is  an  absence  of  febrile  movement ;  ll 
pulse  is  not  increased  in  frequency,  though  sometimea  feeble ;  and  tl 
temperature  of  the  body  is  generally  subnormal.  There  is  a  very  gradi 
loss  of  flesh  and  strength,  and  the  patient  is  stoop* shouldered,  presei 
ing  a  f^eculiar  cachectic  appearance — a  condition  that  is  in  strong  col 
trast  with  the  dusky  appearance  of  the  face,  the  swollen  neck^  and  tf 
enlarged  chest. 

Finally,  other  symptoms  may  be  mentioned  that  are  for  the  m«j 
part  secondary  to  hypertrophy*  followed  by  <lilntation^  of  the  right  vea 
tricle.  This  hypertrophy  is  the  result  of  pulmonary  congestion  n 
obliteration  of  the  pulmonary  capillaries  induced  by  the  emphyse 
Under  these  circumstances  severe  attacks  of  cough  occur,  attended  yd 
extreme  dyspnea  and  lividity,  and  later  the  conditions  that  usually  em 
ceed  a  moderate  grade  of  tricuspid  insuthciency  supervene,  such  a^  coi 
gestion  of  various  viscera  and  edema  of  the  feet.     Anasarca  is  rare. 

Physical  Signs. — The  shape  of  the  chest  is  characteristic:  owing 
to  the  increased  antero-posterior  disimeter,  it  becomes  barrel-shaped 
(Fig.  44),  and  the  sternum  Inilges,  as  do   also  the  costal   cartilages. 

The   infraclavicular    and   mam- 


mary  regions  are  also  proii 
nent,  and  give  the  thorax 
abnormally  rounded  ap  pea  ran 
The  episternal  notch  is  tleeji 
than  the  normal,  the  clavicles 
A  ,^  *jC4  ^^^  muscles  of  the  neck  are 
/  /m^^  f^J^"^  unduly  prominent*  and  the  neck 
//  y  .Mk  ^V^  itself  appears  to  be  shortened, 
owing  to  the  elevated  position 
of  the  clavicles  and  the  ster- 
num.  There  is  an  antero-pos- 
terior  curvature  of  the  sptne 
and  a  winged  condition  nf  the 
scapulrt? — changes  to  which  the 
stooping  posture  is  ascribable- 
Beluw,  the  thorax  appears  eon- 
trtusted.  The  intercostal  spaces 
are  widened  and  depressed,  and 
a  network  of  dilated  venules  fre- 
quently extends  laterally  above 
the  inferior  costal  border,  but  is 
by  no  means   characteristic   of 

Fl»,  44.-BmrreUliAped  che«t  lu  uiuphy»cm».         ^^  affection. 

The  movements  of  the  chest  are  vertical  rather  than  expansile,  and 
the  lungs  are  constantly  in  a  stMe  of  extreme  expansion ;  in  the 
thoracic  and  upper  abdomiual   regions  there  may   be  observed   reti 
tion  rather  than  expansion  during  the  act  of  inspiration.     The  rcs] 
ratory  acts,  as  a  whole,  are  labored,  and  the  diaphragm  and  abdoi 
nal  muscles  are  seen  working  with  considerable  violence.     The  heai 
apex-beat  is    invisible,  but  marked  epigastric  pulsation  is  frequeDi 
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nodceable.  A  transverse  linear  depression  across  the  abdomen,  on  a 
lerel  with  the  lower  ribs,  may  also  be  present  during  inspiration.  Ven- 
om pulflation  may  be  seen  in  the  neck  after  failure  of  the  right  ventricle 
bs  oecorred. 

On  palpation  the  character  and  direction  of  the  chest-movements 
m»7  b€  accurately  appreciated.  The  tactile  fremitus  is  decreased,  but 
flat  absent.  In  advanced  cases  the  apex-beat  cannot  be  felt,  and  even 
in  ihe  earlier  stages  it  becomes  more  and  more  enfeebled.  (*wing  to 
displacement  of  the  heart  and  engorgement  of  the  right  ventricle  there 
b  a  distinct  systolic  shock  over  the  ensiform  cartilage,  and  also  a  pul- 
sation in  the  epigastrium. 

Pereu$Mum  yields  a  characteristic  hyper-resonance.  This  may  be 
distinctly  "Skodaic**  or  semi-tympanitic,  and  in  extreme  dilatation  of 
tiie  air-cells  the  tone  may  be  woodeny.  The  area  of  cardiac  dulnoss, 
owing  to  the  fact  that  the  lungs  overlap  the  heart,  becomes  lessened  and 
finally  obliterated  ;  while  the  upper  limit  of  livernlulness,  both  ante- 
riorly and  posteriorly,  is  found  to  be  one  or  two  interspaces  lower  than 
oom&l  owing  to  the  fact  that  the  diaphragm  is  depressed.  The  upper 
level  of  splenic  dulness  is  also  lowered,  and  the  area  of  percussion- 
kyper-resonance  extends  higher  above  the  clavicles  than  naturally. 

Un  auscultation  the  inspiration  is  short  and  feeble,  while  the  expira- 
tion ]B  greatly  lengthened,  the  ratio  of  these  sounds  as  to  duration  being 
revereed  as  compared  with  the  normal.     Their  pitch  is  somewhat  low- 

t^r^  particularly  that  of  expiration ;  and  when  rales  are  present  the 
''i^piratory    murmur   (particularly    the    inspiratory)    may    be   scarcely 
*«dihle.      In    well-marked    instances   of    emphysema    inspiration    and 
^Jfpiration   may  rarely  be  of  e<|ual  length.       It  is  a  fact  worthy  of 
^phasis  that  the  parts  of  the  lungs  that  are  not  so  markedly  emphy- 
•^ttiatoas  as  others  give  a  harsh,  exaggerated  vesicular  murmur,  owing 
***  the  great  efforts  of  breathing.      Rales  of  various  sorts  are  frequently 
*^dible,  due  to   bronchitis,  which,  it  must  be   recollected,  accompanies 
^ttiphysema  in  a  majority  of  instances  ;  less  frequently  the  auscultatory 
'!S*i3  of  asthma,  pleuritis,  and  phthisis  are  encountered.     Rarely,  rub- 
'^g  sounds,  that  have  been  attributed  to  the  friction  of  enlarged  air- 
^^ts  against  the  pleura,  are  audible,  and  when  the  interlobular  variety 
^I>ervene8  upon  vesicular  emphysema  a  f^rumplini/  sound  is  heard.  The 
^"^<:*alled  ^^  Laennec*8  rdh,^'  which  resembles  somewhat  the  subcrepitant 
^*1«,  is  not  infrequently  present.     The  vocal  resonance  varies  from   an 
**3ost  total  absence  to  a  greatly  increased  intensity.     The  tricuspid  in- 
^^fliciency  that  develops  late  in  this  affection  is  betrayed  by  its  charac- 
^istic  murmur. 

Dia^^OSis. — A  positive  diagnosis  may  be  arrived  at  from  a  consid- 
^^^tion  of  the  history,  including  such  points  as  heredity,  occupation, 
V^^  long  duration  of  the  condition,  coupled  with  the  most  characteristic 
^y  tnptoms  (dyspnea,  cyanosis,  signs  of  chronic  bronchitis),  and  from  the 
*^tiysical  signs.  In  a  case  of  beginning  emphys^eina,  particularly  among 
^kiildren*  a  certain  diagnosis  is  not  to  be  attempted, 

Diifeiential  Diagnoais. — Pneumothorax  is  the  disease  most  apt  to  be 

^^nfounded  with  emphysema.     It  develops  suddenly,  however,   while 

Emphysema   is  of  slow  development,   and  the  rational    symptoms  of 

Vi^eumothorax  are  more  constant  and  urgently  distressing  than  those  of 
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emphysema.  Pneumothorax  is  tmilatenil,  and  gives  a  purely  tympanitk 
percuHsion-note,  while  hypertrophic  emphysema  is  bilateral  aud  its  pen 
cussion-note  is  hyper-resonant.  Auscultation  in  pneumothorax  usaalb 
gives  amphoi^ic  breathing,  metallic  tinkling,  tbe  cbaracteristic  succussioi 
splash,  and  an  absience  of  the  vesicular  murmur ;  all  of  which  ausculttt 
tory  signs  are  very  unlike  those  of  empbysema. 

Another  affection  giving  rise   to   dyi^pnea,  cough,  and  cyanosis  ii 
plenrmf  iriih  effimoiu  but  the  slow  course,  the  absence  of  fever,  ani 
the  universal  hyper-resonance  that  characterize  emphysema  do  not  h 
long  to  pleurisy.     The  latter  affection  is  usually  unilateral,  and  over  ii 
seat  a  flat  percussion -note  is  obtained. 

Prognosis. — Hypertrophic  emphysema  of  acute  form  (^. /;.  rejulti 
ing  from  whooping-cough)  is  often  curable ;  but  the  usual  slowly^ 
generated  variety,  so  far  as  recovery  is  concerned,  gives  a  totally  ua^ 
favorable  prognosis.  In  many  cases^  however,  life  is  not  mater iaU| 
shortened.  Temporary  improvement  is  possible  when  the  lesion  eon* 
sists  merely  of  a  distention  of  the  air-colls,  and  tbis  is  shown  by 
corresponding  improvement  in  the  physical  signs.  The  effect  ol 
frei|uently  recurring  attacks  of  bronchitis  is  only  to  intensify  thi 
symptoms  of  a  disease  that  is  innately  progressive.  Intercurrent 
affections,  however,  such  as  pneumonia  (lobar  antl  lobular)  and  pulniCH 
nary  tuberculosis,  may  prove  fatal.  Dropsy,  following  broken  compen^ 
sation,  is  often  a  late  and  dangerous  com  plication  ;  other  late  accident 
of  the  disease  are  hemoptysis  and  sudden  fiilatation  of  the  right  heart. 

Individual  circumstances,  such  as  the  patient*a  social  condition,  tbi 
stage  of  the  affection  in  which  he  comes  under  proper  treatment,  aoi 
the  degree  of  care  he  is  willing  to  exercise,  greatly  influence  the  out- 
come of  the  ease. 

Treatment, — The  treatment  is  to  be  directed  toward  the  removal 
of  the  causes  of  emphysema,  and  chiefly  of  the  chronic  bronchiti« 
From  personal  observation  I  am  tirndy  convinced  of  the  fact  that  th| 
progress  of  the  disease  can  be  arrested,  and  that  the  condition  is  somtfi 
times  improved,  by  relieving  the  chronic  bronchitis.  The  iodids  (poi 
tassium,  sodium,  and  ammonium)  will  sometimes  produce  effects  that  an 
truly  remarkuhle,  and  the  syrup  of  hydrio<lie  acid  may  be  employei 
yiXivn  the  iodids  are  not  well  borne  by  the  stomach-  If  the  oceupatioi 
of  the  patient  tends  to  aggravate  the  disease,  it  must  be  forsaken  fol 
one  that  is  Jess  harmful.  Violent  paroxysms  of  cough  also  con  tribal 
to  the  production  of  alveolar  distention,  and  hence  must  be  alleviated 
promptly.  Intercurrent  attacks  of  astbma  have  a  similar  effect,  uH 
must  be  relieved  as  speedily  as  possible  by  a  resort  to  appropriate  thert 
apeutic  measures.  Attacks  of  acute  bronchitis  are  to  be  prevented,  i| 
possible,  by  suitable  clothing,  by  avoidance  of  exposure  to  inclemenl 
weather,  dust,  and  the  vitiated  atmosphere  of  overcrowded  halls,  churchei| 
and  the  like ;  whenever  practical le  the  result  can  be  most  successfull] 
obtained  by  a  residence  in  an  equable  climate.  Since  a  severe  broiM 
chitis  is  apt  to  increase  the  severity  of  the  emphysematous  symptomf^ 
it  must  be  relieved  as  speedily  as  possible. 

As  soon  as  passive  congestion,  flatulence,  and  constipation,  wid 
other  gastro-tntestinal  symptoms,  appear,  the  diet  will  demand  oarefii 
T^gulatioD,  and  especially  a  restriction  in  the  use  of  carbohydraM 
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Tie  bowels  must  also  be  moved  regularly  with  a  view  to  obviating  the 
fliitalence  and  portal  engorgement. 

The  heart  needs  to  be  careful Ij  watched,  and  as  soon  as  signs 
(yf  broken  compensation  appear  digitalis  and  strychnin  will  be  found 
tigtilT  iweful.  Diuretics  and  cathartics  may  also  become  necessary. 
The  sudden  development  of  urgent  dyspnea  (or  orthopnea)  and  extreme 
IjTiditr,  especially  if  associated  with  weak  cardiac  action  and  a  rapid, 
feebk  irregular  pulse,  calls  for  free  bleedings,  and  more  than  once  in 
tie  coarse  of  my  hospital  practice  have  I  seen  the  lives  of  patients 
goffering  from  emphysema  saved  by  timely  venesection. 

Besides  meeting  the  pathologic  and  symptomatic  indications,  we 
dtoild  aim  to  assist  the  patient  in  expiration,  and  Gerhardt  has  sug- 
gwtd  systematic  mechanical  compression  of  the  thorax  during  expira- 
tii»ii  u  a  useful  measure.  This  external  pressure  must  be  made  by  an 
ittendant,  who  places  his  hands  flat  on  the  lower  latenil  portions  of 
the  thorax,  and  the  manipulation  is  to  be  continued  for  from  ten  to  fif- 
teen minutes  daily.  The  results  obtained  by  certain  Gerinan  authors 
liiTebeen  encouraging,  but  in  my  own  hands  the  method  has  failed, 
weept  m  two  instances  occurring  in  young  adults  with  yielding  chest- 
*alk  m  whom  it  was  of  tlje  greatest  service.  The  pnenmatie  treaf merit., 
t'omfirising  the  inhalation  of  compressed  air  and  the  breathing  into 
rarefied  air,  richly  deserves  further  trial,'  its  use  having  been  productive 
of  |i*rmanent  improvement  in  a  number  of  cases,  as  shown  by  physic^ 
PUmination  (including  mensuration). 


SENILE   EMPHYSEMA. 

This  variety  is  in  reality  a  senile  atrophy  of  the  lungs,  and  has  been 

appropriately  termed  *^smiilldunged  emphysema"  by  Sir  Wm.  Jenner. 

^^^  c<»n8equence  of  the  complete  atrophy  of  tlie  alveohir  walls,  coalition 

p  the  air>cells  takes  place,  with  the  production  of  large  air*8acs.     Tbe 

•^^ga  contain  less  than  the  normal  volume  of  air,  instead  of  an  abnormal 

*i****iitity  as  in  true  hypertrophic  emphysema,  and  as  a  result  occupy  less 

'l^^oe  in  the  chest-cavity  than  do  healthy  lungs.     The  pulmonary  tissue 

^'^ttieiits  are  deeply  pigmented.     The  condition  does  not  produce  right 

^Utricular  hypertrophy. 

The  STtnptoms  are  negative,  although  subjects  in  whom  senile  em- 
J**^8ema  develops  may  have  previously  had  chronic  bronchitis  with 
^^:re  or  less  dyspnea.  They  *|uite  fretjuently  present  a  withered  ap- 
P^^jiQce.  and  the  chest  on  inspection  is  seen  to  be  contracted,  owing 
the  fact  that  the  ribs  approximate  more  closely  and  take  a  more 
clique  direction  than  in  health. 

Treatment  is  unavailing.  , 


GANGRENE  OF  THE  LUNGS. 

l^thology. — The  affection  presents  itself  in  two  forms — as  a  (a) 
^Vuse*  and  a  (h)  circumscribed  process. 

(fl)  The  difliisa  variety  is  rare.     It  may,  however,  he  met  with  in 

^  Waldeabarg's  jx>rtable  iipparstos  is  conTenienl  for  tise. 
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lobar  pneumonia,  ruid  very  rarely  in  consequence  of  occlusioQ  of 
largo  branch  of  the  |)iilmonary  artery ;  it  may  also  be  secondary  to  the 
circumscribed  form.  The  greater  part  of  the  lobe,  or  even  an  entire 
lung;  may  be  involved,  the  pulmonary  parenchyma  degenerating  into  a 
putrid,  greenish- black,  pulpy  mass,  with  no  obvious  line  of  demarcation. 

[b)  The  circumscribed  form  may  involve  either  one  or  both  lungs* 
though  the  right  is  affected  somewhat  oftener  than  the  left.  To  tliia 
category  belongs  the  so-called  embolk  gangrene,  the  nodules  of  which 
have  their  favorite  seat  in  close  proximity  to  the  pulmonary  pleura.  All 
etiologic  varieties  of  the  circumscribed  form  more  frequently  implicate 
tbe  lower  than  the  upper  lobe  of  the  lung,  occurring  in  sharply  defined 
areas,  which  may  either  be  single  or  multiple.  The  affected  area  first 
presents  a  greenish-brown  appearance;  its  central  portion  soon  under- 
goes softening;  and  a  cavity  is  thus  formed  whose  walls  are  ragged  and 
irregular  and  contain  a  foul-smelling,  dark,  greenish  liquid.  The  sur- 
rounding lung  is  inflamed,  and  the  air-sacs  contain  inflammatory  prod- 
ucts (fibrin,  epithelium,  pus),  while  the  highly-irritating  and  putrid 
material  sets  up  an  intense  bronchitis.  These  gangrenous  foci  may  in- 
crease in  size  by  a  peripheral  extension,  and  thus  tbe  adjacent  veint 
may  become  plugged  with  infectious  thrombi  or  the  vessels  may  become 
eroded.  Emboli  may  then  he  detached  from  the  infectious  thrombi,  and, 
entering  the  circulation,  may  set  up  foci  of  septic  inflammation  in  re- 
mote orgaus.  A  truly  remarkable  connection  exists  between  circum- 
scribed gangrene  of  the  lung  and  cerebral  abscess.  When  the  gangren- 
ous spot  is  situated  near  the  pleura,  simple  or  gangrenous  pleurisy  may 
arise  as  a  complication,  or  tbe  pulmonary  pleura  may  he  perforated  and 
pyo-pneumothorax  result.  When  recovery  ensues  the  cavities  formed 
as  the  result  of  the  conversion  of  lung-tissue  present  a  limiting  wall  of 
dense  connective  tissue.  Such  cavities  may  remain  permanently  or  may 
slowly  become  contracted. 

Etiology* — Gangrene  of  the  lungs  is  caused  by  the  bacteria  of  putre- 
faction (probably  the  staphylococcus  albus  or  aureus).  The  di^ea^  is 
rare,  even  though  the  opportunity  for  inhaling  the  bacteria  that  cause 
it  is  a  constant  one.  It  is  only  when  the  lung-tissue  has  become  im- 
paired or  peculiarly  altered  that  the  specific  bacteria  are  capable  of  pro- 
ducing gangrene.      It  may  occur  in  several  ways  : 

(1)  Secondary  to  lobar  pneumonia,  hemorrhagic  infarctions,  aivities 
in  the  lungs,  bronchiectasis,  wounds  of  the  hing,  contusions  of  the 
thorax,  carcinoma  of  the  esophagus,  or  to  compression  or  embolism  of 
the  pulmonary  artery  or  of  the  bronchial  vessels. 

(2)  As  an  embolus,  derived  from  a  gangrenous  area  in  some  other 
organ  of  the  body,  it  may  lodge  in  the  lung  and  set  up  putrefactive 
changes. 

S3j  Pressure  from  «  thoracic  aneurysm  may  give  rise  to  gangrene. 
4)  The  most  important  cuustil  factor,  however,  is  the  entrance  of 
foreign  bodies,  especially  bits  of  food,  into  the  bronchi  and  lungs. 
Whether  or  not  the  specific  bacteria  of  jHitrrfiiction  enter  the  lungs 
with  the  foreign  bodies,  the  latter  render  tbe  tissue-soil  receptive  to  the 
former,  and  once  the  process  has  been  initisitcd  it  is  apt  to  extend  itself. 
There  are  several  ways  in  wliieh  these  foreign  particles  gain  entrance 
into  the  bronchi  and  lungs:  [a]  By  a  faulty  swallowing  of  the  food;  (A) 
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By  inhaliition ;  (r)  Bj  a  carcinomatouB  perforation  of  the  eaophagus  into 
the  broDchus  or  into  the  lung. 

(o)  In  the  course  of  debilitated  states  of  the  system,  as  during  con- 
valefw^Qce  from  protracted  fever  (rarely),  and  in  diabetes  mellitus 
(fre<|Uently). 

SymptoniS. — These  are  ioeal  and  geneniL  the  former  alone  being 
cli  agnostic. 

Iiocal  Symptoms. — ^Tbere  is  rouffh  afrom panted  by  an  exceedingly 
fttid  expectoration  that  is  usually  (|uite  profuse.  When  abundant, 
tiid  when  expectorated  into  a  conical  glass  and  allowed  to  stand 
for  a  time,  it  separates  into  three  layers;  (a)  the  uppermost,  being 
frothy*  opaque,  and  of  a  grayish-yellow  color;  (J)  the  middle,  clear 
Md  watery  :  and  (r)  the  lowest,  appearing  as  a  greenish-brown  sedi- 
mentary layer  containing  shreds  of  lung*tissue  and  sometimes  blood. 
Tie  microscope  shows  it  to  consist  of  numerous  elastic  fibers,  bacteria, 
it-crTs*tals,  muco-pus,  granular  matter,  and  leptothriees.  Small  quan- 
titie*  of  blood  in  the  sputum  are  very  common.  Kannenburg  and  Streng 
bave  al^  described  ciliated  monads  as  occurring  in  the  sputum.  The 
puient'a  breath  is,  as  a  rule,  intensely  fetid,  even  though  there  be  no 
wpectoration,  but  this  fetor  of  breath  may  be  absent,  as  in  a  case  of  nay 
own  (which  came  to  autopsy),  in  which  the  localized  gangrenous  process 
li»d  no  fistulons  connection  with  the  bronchus.  It  is  to  be  recollected 
*lj>t  if  any  of  the  large  branches  of  the  pulraonary  artery  be  eroded,  free 
and  even  fatal  hemoptysis  will  result. 

Phi/nail  Si(jn9. — The  physical  signs  are  sometimes  obscure,  as  when 

tie  area^i  involved  are  smaller  and  deeply  situated,  and  in  such  instances 

*'gns  of  bronchitis  only  may  be  detectable.     When  large  and  favorably 

*Jtaated,  however,  the  affected  spots  usually  give  signs  of  consolidation, 

^pidly  followed  by  those  of  cavity.   In  addition  bronchial  rSles — ^usually 

^oist — and  coarse  cavernous  r&les  are  usually  atidible*     It  is  obvious 

W»at  when  the  pleura  is  implicated  the  signs  of  pleurisy  are  added,  and 

**  pBenmothorax  be  present  those  belonging  to  the  latter  condition  also. 

The  chief  general   symptomB    are  irregular  fever,   emaciation,   and 

profound  prostration,     A  septic  condition  of  the  system   is  commonly 

^^veloped,  and  the  patient  sinks  from  exhaustion.     Rarely  there  may 

P^    an  almost   total  absence  of  constitutional   disturbances,   and  such 

laatances  terminate  in  recovery. 

^Hagnosis, — -The  distinctive  feature  is  the  intense  fetor  both  of  the 
Bputiim  and  the  breath.  The  physical  signs  may  readily  determine  the 
existence  of  the  pulmonary  lesion,  but  it  is  difficult  to  eliminate  abscess 
^nd  f did  bronchitis  associated  with  bronchiectasis.  The  results  of  a 
carefiil  examination  of  the  sputum,  together  w  ith  tlie  less  horribly  fetid 
odor  of  the  breath*  in  abscess  will  usually  suffice  to  eliminate  the  latter 
^uection.  In  fetid  hroncMth  the  fetor  of  the  breath  and  sputum  is  also 
l^Stnurked  than  in  gangrene,  while  its  cunrse  is  slower  und  more  favor- 
^olt  than  that  of  the  latter  affection. 

Prognosis. — The  prognosis  is  always  grave,  though  rarely  recovery 
^^  circumscribed  gangrene  of  the  lungs  ensues.  The  chief  dangers  are 
^'^haustion  and  hemorrhage.  Improved  methods  of  surgical  treatment, 
however,  have  saved  life  in  a  few  instances,  and  promise  to  reduce  still 
'Wher  the  mortality-rate  of  this  serious  affection. 
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Treatment. — The  leading  indications  ar^— 

{a)  The  disinfection  of  the  gangrenous  focus  or  foci  in  the  fitngfi. 
This  may  be  accomplished  by  the  internal  administration  of  cre^isote  or 
carbolic  acid  or  by  the  use  of  an  antiseptic  »pray.  In  a  recent  case 
the  employment  of  Robinson's  inhaler,  charged  with  eoual  parts  of 
creasote,  alcohol,  and  chloroform,  gave  encouraging  results. 

(6)  The  patient's  nutrition  must  be  maintained,  if  possible,  by  a  con- 
centrated liquid  diet,  administered  in  fixed  quantities  and  at  regular 
intervals;  also  by  the  judicious  cultivation  of  the  digestive  functions. 
together  with  the  use  of  stimulants  and  tonics.  For  a  description  of 
the  surgical  treatment  of  gangrenous  cavities  of  the  lungs  the  reader  ia 
referred  to  special  works  on  surgery.  It  is  the  physician's  duty,  ho 
ever,  to  determine  whether  or  not  the  patient's  general  condition  w 
admit  of  surgical  intorvoution,  and  also  to  localize  as  nearly  as  may 
the  afiected  zones  for  the  surgeon's  guidance. 


ABSCESS  OP  THE  LUNGS. 

{Sitppuraiii^e  Pnmmonitis^) 

Pathology. — This  affection  is  char itcteri zed  by  the  formation  of 
pus  and  the  degeneration  of  lung-tissue.  It  may  be  (a)  a  mere  infiltra* 
tion  of  the  blood-vessels,  bronchi^  or  interstitial  tissue,  but  more  fre- 
quently purulent  inflammation  of  the  lungs  takes  the  form  of  (it)  an 
ordinary  abscess.  In  size  the  abscesses  range  from  tbat  of  a  walnut  to 
an  apple,  and  I  have  observed  in  one  case  inflammation  of  the  whole  of 
the  mtd<lle  lobe  of  the  right  lung,  The  absoess^walls  are  irregular  and 
decidedly  ragged ;  and  in  the  case  of  old  lesions  there  is  a  dense  fibrous 
wall ;  tbe  cnntents  are  purulent  and  rarely  necrotic.  If  the  contour  of 
an  ubi^cesg  touches  the  pleura,  empyema  is  the  usual  result,  though  sero- 
fibrinous pleurisy  may  rarely  follow.  Kupture  of  the  absceea  into  the 
pleura  may  also   occur. 

Btiology. — Streptococci  are  found,  though  they  are  not  the  only 
direct  causes  of  abscess  of  the  lung.  The  diplococcus  pneumonia;  and 
Friedlander's  bacillus  have  been  found,  as  well  as  certain  other  pyogenic 
organisms.  Predisposition  is  noted  in  certain  conditions,  as  (1)  dnring 
or  following  the  occurrence  of  inflammation,  as  in  lobar  and  lobular 
pneumonia.  Suppurative  infiltration,  however,  more  frequently  aris<*i 
under  these  circumstances  than  abscess,  and  in  the  rare  instances  in 
which  the  latter  occura  it  is  apt  to  be  comparatively  small  and  multiple. 
In  all  forms  of  inhalation  and  deglutition  broncho-pneumonia^  however, 
abscess  of  the  lung  is  a  frequent  sc(|uela. 

(2)  Perforation  of  the  lung  from  without  or  from  adjacent  -  s-i 
in  carcinoma  of  the  esophagus,  abscess  of  the  liver,  or  suppurat  1 1  .  i- 
tid  cvst. 

(3)  Infectious  emboli,  found  in  connection  with  septico-pyemia,  fre- 
quently cause  metastatic  abscesses  in  the  lungs.  In  a  mechanical  manner 
they  may  produce  hemorrhagic  infarctions,  followed  by  suppuration,  or 
the  latter  process  may  occur  indepentlcntly  of  the  former.    The  abscesaet 
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tre  luraally  Bitaated  close  to  the  pleura,  and  are  frequently  wedge-shaped ; 
they  Tary  in  number  from  one  to  several  hundred,  and  in  size  from  a 
pin  s  head  to  an  orange. 

(4)  Abscess  of  the  lung  may  result  from  inward  extension  of  a  puru- 
lent pleurisy;  and,  oppositely,  purulent  pleurisy  may  result  from  an 
extension  of  abscess  of  the  lung. 

(5)  As  elsewhere  stated  {vide  Pulmonary  Tuberculosis),  suppuration 
is  qoite  generally  associated  with  chronic  pulmonary  tuberculosis. 

Symptoms  and  Diagnosis. — The  examination  of  the  sputum  is 
of  the  greatest  value  in  the  diagnosis  of  this  disease,  since,  being  puru- 
lent, it  usually  presents  a  yellow,  or  less  frequently  a  greenish-  or 
brownish-yellow,  color.  It  emits  a  fetor  that  is  less  pronounced  than 
that  of  either  gangrene  or  putrid  bronchitis.  Particles  of  lung-tissue 
may  be  visible  in  the  pus,  and  on  microscopic  examination  of  the  latter, 
elastic  fibers,  the  presence  of  which  is  of  the  utmost  importance  in  the 
diagnosis,  may  be  found  in  profusion.  Next  to  the  investigation  of  the 
sputum,  the  physical  signs  of  cavity  are  of  the  greatest  assistance  in 
cUstinguishing  abscess  of  the  lung ;  these,  however,  are  wanting  unless 
the  abscess  is  of  a  considerable  size.  By  themselves,  the  signs  of  cavity 
do  not  suflSce  for  the  recognition  of  abscess,  but  when  combined  with  the 
characteristic  sputum  leave  no  room  for  doubt.  Chills  and  suppurative 
fever  often  attend.  The  history  is  of  considerable  importance,  as  con- 
firming the  more  characteristic  features.  Thus  antecedent  pneumonia 
or  septico-pyemia  would  be  strongly  corroborative. 

Prognosis* — The  prognosis  is  often  hopeless,  as,  for  example,  when 
the  disease  is  associated  with  pyemic  processes  in  other  parts  of  the 
body.  On  the  other  hand,  those  rare  instances  in  which  it  is  secondary 
to  pneumonia  give  a  comparatively  favorable  prognosis. 

Treatment. — The  chief  aim  in  the  therapeusis  should  be  to  sup- 
port the  system  by  the  administration  of  tonics,  stimulants,  and  anti- 
septics, as  well  as  by  methodic  feeding  with  light  and  concentrated 
forms  of  nourishment.  Inhalation  of  antiseptic  sprays  (creasote,  thy- 
mol) should  be  tried.  When  the  abscess  is  situated  near  the  periphery 
of  the  lung,  surgical  interference  is  to  be  advised  as  soon  as  the  first 
indications  of  increasing  weakness  appear.  For  the  details  of  the  ope- 
ration of  pneumonotomy  for  pulmonary  abscess  the  reader  is  referred 
to  special  works  on  surgery.  The  statistics  of  Eichhorst,^  showing  its 
favorable  results,  may,  however,  be  mentioned,  as  follows  :  in  13  opera- 
tions recovery  or  improvement  was  noted  in  6,  while  fatal  terminations 
occurred  in  7. 


PNEUMONOKONIOSIS. 

(Anthracos^is^  Chaiicosisy  etc.) 

Definition. — A  form  of  chronic  interstitial  pneumonia  that  arises 

from  the  inhalation  of  dust-like  particles.     Different  terms  have  been 

applied  to  the  condition  according  to  the  nature  of  the  dusts  inhaled, 

the  chief  among  these  being— (1)  Anthracosis  (coal-miners*  disease), 

^  SpeeusUe  pathohgie,  Bd.  1,  S.  519. 
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due  to  the  inhalation  of  coal-dust;  (2)  Cbalicosis  (etone-cuttars*  phthi- 
ars).  caused  by  the  inhalation  of  mioeral  dusts;  and  (3)  Siderosts, 
caused  by  inhaling  metallic  particles,   particuhirly  iron  oxid. 

(1)  AiithracoBis. — Among  dwellers  in  cities  a  moderate  degree  of 
pigmentation  of  the  lung-tissue  with  coal-dust  is  the  rule,  while  in  those 
residing  in  rural  districts  the  condition  is  decidedly  less  common*  True 
anthracoais,  however,  has  reference  to  such  an  accumulation  of  ihe  car- 
bon particles  as  can  be  duo  only  to  the  inhalation  of  a  welUladcn  atmo- 
Bphere,  or  under  circumstances  when  the  mucous  membrane  is  unhealthy 
or  without  perfect  ciliary  action,  Uuder  such  circumstancos  the  normal 
scayengers  of  the  respiratory  organs — the  mucous  corpuscles  lining  the 
trachea,  the  bronchi,  and  the  alveolar  cells — fail  to  deal  succedsfully 
with  the  numerous  dust-particles  that  gain  entrance  along  with  the 
inspired  air:  hence  some  of  the  latter  pierce  the  mucosa  and  reach 
the  lymph'Spaces  and  lymph* vessels.  On  reaching  the  bronchial  moj 
cosa  they  become  enclosed  in  leukocytes,  mucous  corpuscles,  and  al 
olar  cells,  and  are  conveyed  by  the  latter  to  a  more  remote  destinati 
Arnold  shows  that  after  the  particles  enter  tlje  lymph-system  they 
carried  '^'  {a)  to  the  lymph-nodules  surrounding  the  bronchi  and  bloo3^ 
vessels ;  (A)  to  the  interlobular  septa  beneath  the  pleura,  where  they 
lodge  in  and  between  the  tissue-element ;  and  (r)  along  the  larger  lymph- 
channels  to  the  substernal,  bronchial,  and  tracheal  glands,  in  which  the 
stroma-cells  in  the  follicular  cord  dispose  of  them  permanently.**  with 
resulting  indurative  enlargement  of  these  structures.  Rarely  the  car- 
bon particles  may  find  their  way  into  the  general  circulation  ;  this  may 
occur,  as  shown  by  Weigert.  when  the  pigmented  bronchial  glands  be- 
come adherent  to  the  pulmonary  veins,  thus  giving  opportunity  for  the 
escape  of  the  carbon  granules  into  the  blood. 

Anthracosis  leads,  primarily,  to  chronic  bronchitis,  to  be  soon  fol- 
lowed by  emphysema;  but  it  must  be  recollected  that  extensive  anthra* 
cosis  may  be  present  without  any  other  changes  in  the  lung  than  the 
presence  of  carbon  particles  stored  in  the  protoplasmic  cells.  The  lung- 
tissue  presents  great  variations  in  its  degree  of  susceptibility  to  these 
foreign  particles.  Sooner  or  later,  there  is  usually  produced,  as  the 
result  of  their  irritant  action,*  a  proliferation  of  the  connective-tisaue 
elements — /.  f.  a  chronic  interstitial  in  flam  mat  ion.  This  fibroid  change 
usually  starts  in  the  peribronchial  lymph-stnictures,  though  the  bronchial 
and  tracheal  glands  are,  as  a  rule,  similarly  involved  at  a  comparatively 
early  period.  The  affected  lung-tissue  is  frequently  coal-black,  denne,  and 
airless.  The  pneumonokoniotic  areas  vary  greatly  in  size  and  nuraben^ 
and  not  infrequently  they  coalesce,  in  which  cane  large  portions  of  the 
lung-tissue  may  become  the  seat  of  fibroid  change.  The  alveolar  walls  are 
observed  to  be  much  thickened  in  some  instances,  and  firm  pleuritic  ad- 
hesions exist,  Bronchiectatic  cavities  maybe  present,  and  later  necrotic 
softening  of  the  indurated  areas  occurs,  leading  to  the  formation  of  small 
cavities  that  contain  a  dark  fluid.  When  the  latter  communicate  with 
the  bronchi  their  walls  are  prone  to  ulcerate.  I  have  noticed  that  the 
process  almost  invariably  terminates  in  pulmonary  tuberculosis,  and  par- 

'  Cohnfieim  contends  that  coal  particles  do  not  produce  imtiittTe  chnnjew  in  the 
lun^,  aDii  that  the  latter  are  due  to  trrittitiag  substaoca  inhaled  with  the  jmrtiH<^  of 
eoal. 
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ticnlarly  is  this  true  of  cases  that  follow  the  inhalation  of  mineral  and 
Yegetable  dusts  {vide  infra), 

(2^  OhalicosiB. — Changes  similar  to  those  previously  described  are  in- 
duced in  the  pulmonary  connective  tissue  by  the  inhalation  of  stone- 
dust  by  those  who  follow  certain  occupations,  such  as  stone-cutting, 
knife-  and  axe-grinding,  and  millstone-making.  The  irritating  proper- 
ties of  this  form  of  dust  cannot  be  denied,  as  shown  by  the  great  dispo- 
sition in  this  subvariety  of  pneumonokoniosis  to  the  formation  of  fibrous 
nodules  and  diffuse  areas  of  sclerosis  in  the  lungs.  The  nodules  have 
a  gray  center  and  a  darker  periphery ;  they  are  exceedingly  dense,  and 
sections  are  made  with  much  difficulty.  Tne  cut  surface  may  present  a 
grayish  and  distinctly  glistening  appearance. 

(3)  SiderosiB. — This  term  implies  a  collection  of  iron  oxid  in  the 
lungs,  also  due  to  the  pursuit  of  certain  occupations  (dyeing,  iron- 
smithing,  etc.).  Cases  of  much  the  same  nature  are  caused  by  the  in- 
halation of  vegetable  dusts  by  grain-shovellers,  cotton-spinners,  cigar- 
makers,  etc.  The  pathologic  changes  are  identical  with  those  in  anthra- 
cosis,  though  the  color-appearance  is  red  instead  of  black. 

Symptoms. — Rarely  the  onset  is  marked  by  the  symptoms  of  acute, 
followed  by  those  of  chronic,  bronchitis ;  but  in  a  vast  majority  of  in- 
stances chronic  bronchitis  gradually  develops  after  long  exposure  to  the 
action  of  the  exciting  cause.  The  symptoms  of  emphvsema  are  soon 
superadded,  the  patient  now  suffering  from  dyspnea,  and  less  frequently 
from  asthma.  The  spiUum  is  diagnostic  in  anthracosis,  being  quite 
dark ;  in  chalicosis  a  microscopic  examination  is  essential  to  show  the 
particles  of  silica ;  while  in  siderosis  the  expectoration  presents  a  red- 
dish color.  Apart  from  the  foreign  particles,  the  sputum  is  for  a  long 
period  of  years  muco-purulent  in  character,  and  later  it  often  contains 
the  tubercle  bacillus. 

The  physical  signs  are  not  distinctive,  being  identical  with  those  met 
with  in  chronic  bronchitis  associated  with  emphysema,  and  followed  by 
those  of  interstitial  pneumonia,  and  sometimes  by  those  of  cavity. 

The  diagnosis  is  to  be  made  both  from  the  history  and  from  a  gross 
or  microscopic  examination  of  the  sputum.  It  may  be  confirmed  by  the 
invariable  presence  of  the  signs  of  bronchitis  and  emphysema,  as  well 
as  by  the  effect  of  removal  to  an  atmosphere  free  from  dust.  In  the 
later  stages  the  detection  of  infallible  evidences  of  phthisis  only  serves 
to  corroborate  the  earlier  diagnosis  of  pneumonokoniosis. 

The  prognosis  is  favorable  in  hygienic  surroundings  until  the  more 
advanced  stage  is  reached.  The  condition  favors  the  invasion  of  new 
growths  (lympho-sarcoma,  or  cobalt-miners'  disease;  vide  infra). 

Treatment. — A  change  of  occupation  or  several  hours  of  exercise 
in  the  open  air  daily  for  those  who  are  exposed  to  dust  in  work-rooms 
should  be  advocated.     Dusty  work-rooms  must  be  properly  ventilated. 

The  active  treatment  is  the  same  as  for  chronic  bronchitis  and  em- 
physema from  other  causes,  and  is  to  be  appropriately  modified  when 
pulmonary  tuberculosis  develops. 
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NEW  GROWTHS  OF  THE  LUNGS. 

CARCINOMA   OF   THE   LUNG, 

All  varieties  of  carciooma  have  been  met  with  in  the  lung,  but,  with 
rare  exceptions,  carcinoma  of  this  organ  is  secondary  to  similar  growths  in 
other  parts  of  the  body*  To  explain  its  origin  it  may  safely  be  aBsumed 
that  the  primary  new  growth  involves  a  vein  or  lymph- channel,  and  that 
the  latter  carries  the  germ  of  the  disease  to  the  long.  It  is  also  to  be 
recollected  that  it  may  result  from  extension,  or  by  contiguity  from 
neighboring  organs  (as  the  esophagus,  mamma,  pleura,  or  mediastinum). 

Etiology. — The  causes  of  primary  carcinoma  of  the  lung  must  be, 
in  tlie  main,  identical  with  those  of  carcinoma  in  generah  and  are  as  yet 
unknown.  Most  cases  occur  in  uiiJdle-aged  persons,  and,  while  sex  Las 
no  inlluence  upon  the  appearance  of  the  primary  form  of  the  disease, 
the  secondary  form  is  more  frei|uent  in  the  female  than  in  the  male.  In 
the  female  secondary  carcinoma  of  the  lung  is  often  precedeil  by  car* 
cinoma  of  the  breast.  We  may  also  regard  hereditary  influence  as  a 
potent  predisposing  factor.  Secondary  carcinoma  of  the  lung  is  most 
commonly  consecutive  to  primary  carcinoma  of  the  bones,  and  of  the 
digestive  ami  urinary  tracts* 

Pathology, ^T he  pathologic  varieties  of  the  primary  form  are 
scirrhous,  encephaluiil,  and  epithelioma,  an<l  of  these  the  latter  is  the 
most  common,  Primart/  earelnoma  is  usually  unilateral,  the  tumors  at- 
taining to  a  massive  size  and  frerjuently  involving  the  greater  part  of  one 
lung.  Their  favorite  seat  is  in  the  upper  part  of  the  right  lung,  though 
the  pleura  is  tjuite  often  invaded  by  the  carcinomatous  process.  Leas 
frequently  there  is  pleurisy  with  sero-fibrinous  exudate,  which  may  be 
hemorrhagic.  Carcinomatous  involvement  of  the  cervical,  bronchial,  and 
tracheal  lymph-glands  is  quite  usual,  and  rarely  even  the  inguinal  glands 
become  implicated.  St'eondari/  tarcinomata  are,  as  a  rule,  multiple,  and 
may  be  miliary  in  size.  They  are  disseminated  widely  throughout 
both  lungs,  though  in  the  rarest  instances  they  may  be  unilateral.  In 
the  softer  varieties  the  central  portion  of  the  tumor-mass  may  undergo 
fattv  degeneration,  with  subsequent  discharge  through  adjacent  bronchi. 

Symptoms. — The  symptoms  of  carcinoma  of  the  lung  vary  accord- 
ing to  the  location  and  extent  of  the  disease.  Among  the  most  marked 
symptoms  belongs  jHtinj  particularly  when  the  pleura  is  implicated* 
As  a  rule,  for  a  considerable  period  of  time  the  symptoms  of  hronchitU 
obtain,  and  later  the  breathing-space  is  diminished  sufficiently  to  excite 
dyspnea  and  cyanosis.  With  the  increase  in  size  of  the  new  growth 
compression  of  the  heart,  aorta,  and  large  veins  may  result,  whereupon 
diMturhance»  of  the  circulation  will  arise.  The  new  growth  may  e,xert 
pressure  on  the  esophagus,  causing  dysphagia  ;  or  upon  the  recurrent 
laryngeal  nerve,  causing  aphonia  and  htnirscne^s  ;  or  on  the  trachea  or 
a  main  bronchus,  followed  by  the  symptoms  of  stenosu  of  those  organs. 
There  are  cough  and  ezpectoration^  the  latter  freijuently  containing 
blood-corpuscles  with  mucus,  and  resembling  in  appearance  currant- 
jelly;  the  sputa  may  also  rarely  exhibit  a  grass-green  color,  due  to  trans- 
formation of  the  blood-pigment.  In  carcinomatous  lungs  putrefactire 
changes  sometimes  take  place,  and  if  so  the  expectoration  and  brealh 
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emit  an  offensive  odor,  while  a  microscopic  examination  of  the  sputum 
frequently  discloses  the  presence  of  carcinomatous  elements.  The  well- 
known  cancerous  caches^ia  invariably  develops. 

FliXiiieal  Signs. — These  will  naturally  depend  upon  the  extent  and 
location  of  the  new  growth.  Inspection. — If  the  lung-tissue  be  exten- 
sively involved,  the  walls  of  the  thorax  become  unduly  prominent  and 
fixed  over  the  seat  of  the  tumor.  Indeed,  the  tumor  may,  though  rarely, 
protrude  between  the  ribs.  The  intercostal  spaces  are  widened,  and  the 
superficial  veins,  in  view  of  the  fact  that  they  cannot  empty  themselves 
into  the  internal  veins,  appear  engorged ;  from  the  same  cause  edema 
affecting  the  thorax,  neck,  face,  and  arms  may  be  tioted.  Swelling  of 
the  lymph-glands  in  the  neck  or  axilla  is  a  symptom  of  importance. 
On  palpation  the  tactile  fremitus  may  be  found  to  be  diminished  or  ab- 
sent. The  perotusion-note  will  be  fiat,  since  the  air-vesicles  and  smaller 
bronchi  are  replaced  by  the  solid  growth.  On  auscultation  friction- 
sounds  are  the  rule.  The  respiratory  sounds  may  be  greatly  enfeebled 
or  absent ;  but  if  the  carcinomatous  tumor  communicates  with  a  wide- 
mouthed  bronchus,  bronchial  breathing  may  be  audible,  and  the  phys- 
ical signs  of  lung-cavity  may  be  developed.  The  signs  of  general 
bronchitis  are  present  in  most  instances,  especially  in  the  disseminated 
form  of  the  disease  ;  in  the  latter  variety  the  lung  may  shrink,  with  retrac- 
tion of  the  chest-walls  on  the  affected  side.  If  secondary  pleurisy  with 
effusion  occurs  the  detection  of  the  characteristic  cancer-cells  in  the  con- 
tents of  the  pleural  cavity  will  show  the  precise  nature  of  the  thoracic 
affection. 

Diagnosis. — The  following  symptom-group  will  pretty  well  estab- 
lish a  diagnosis :  A  peculiarly  shaped  dull  area  (as  when  it  extends 
ander  the  sternum),  perhaps  a  marked  prominence  over  the  site  of  the 
tumor,  enlarged  and  hard  lymphatic  glands  in  the  vicinage,  and  more 
or  less  of  the  compression-symptoms — circulatory,  nervous,  bronchial, 
or  trachial  stenosis.  In  rarer  instances  the  diagnosis  may  be  made  by 
the  occurrence  of  metastasis  to  the  chest-wall.  Again,  the  discovery  of 
cancer-tissue  in  masses  accidentally  detached  gives  reliable  indication 
of  the  disease.  An  exact  diagnosis  can  often  be  made  from  the  ex- 
amination of  the  particles  obtained  on  aspiration  of  the  tumor  itself. 

The  differential  diagnosis  between  pulmonary  carcinoma  and  puU 
numary  tuberculosis  can  be  made  with  positiveness  only  by  a  careful 
microscopic  examination  of  the  sputum.  From  fibroid  induration  of  the 
lung  it  is  easily  discriminated,  owing  to  the  history  and  slower  course 
of  the  latter  affection. 

Prognosis. — This  is  bad,  as  death  may  occur  suddenly  from  abun- 
dant hemorrhage  or  more  frequently  from  either  exhaustion  or  asphyxia. 
The  duration  of  the  affection  varies  from  six  months  to  a  year,  or,  rarely, 
even  two  years. 

Treatment. — The  treatment  must  be  addressed  solely  to  the  relief 
of  pain  and  other  subjective  symptoms. 

SARCOMA  OF  THB  LUNG. 

Primary  sarcoma  of  the  lung  is  rare,  but  in  instances  of  generalized 
sarcomatosis  the  lungs  show  larger  or  smaller  nodules  ^^  in  almost  every 
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case  "  (Birch-Hi rschfeld),  occurring  in  connectioo  with  osteo-sarcomft 
of  other  organs  or  in  Ijnipho-sarcoma  of  the  cervical  glaodg* 

Seeondarif  sarcoma,  occurring  in  cunseuuence  of  invasion  of  the  root 
of  the  lung  l>y  sarcomatous  diseaBe  of  tne  post-bronchial  glands,  i% 
more  common  than  secondary  carcinoma.  The  diagnoBU  is  reached  as 
in  carcinoma  {fside  p.  543). 

Neoplasms  occurring  among  the  cobalt-rainerB  of  Schneeberg  were 
described  by  Hesse  and  Tragner  as  lympho-sarcomat^i — elonly  growing 
masses  that  attained  to  a  large  size  and  gave  metastasis  to  lymph-glanda, 
pleura,  liver,  and  spleen.  In  most  cases  there  was  an  associated  pnea- 
monokoniosis,  which  had  probably  predisposed  to  the  new  growth. 

HYDATID   OY8T  OF  THE   LUNG. 

Hydatids  in  the  lungs  may  either  be  primary  or  secondary,  the  former 
variety  being  exceedingly  rare  and  the  latter  somewhat  less  so.  Almost 
invariably  the  echinococci  are  developed  in  other  organs — the  liver  in 
particular — and  find  their  way  to  the  lungs,  either  by  direct  pcrfaratioB 
through  the  diaphragm  or  by  entering  through  the  blood-current.  The 
lungs  are  involved  in  about  12  per  cent,  of  hydatid  disease. 

For  etiology  and  pathology  see  Hydatid  Cysts  of  the  Liver. 

Symptotns. — The  clinical  manifestations  are  quite  varied,  even 
though  tlie  cyst  may  entirely  conceal  itself.  It  is  important  to  recollect 
that  similar  involvement  of  the  liver  usually  coexists;  and  in  addition 
to  the  symptoms  of  the  latter  affection  there  may  be  pain  in  the  chest, 
dt/ifpnea^  considerable  cough^  and,  rarely,  blood-stained  ejrpeetoratum. 

The  physical  signs,  when  present,  are  as  follows :  Diminished  vocal 
fremitus,  defective  expansion,  dulness  on  percussion  with  an  absence  of 
the  respiratory  murmur — all  signs  pointing  to  pleural  eflusion.  The 
cysts  are  more  common  in  the  right  lung  and  frequently  cause  marked 
bulging  over  the  base.  Later  signs  of  cavity-formation  may  appear. 
In  other  cases,  the  signs  of  consolidation  may  preponderate. 

A  positive  diagtiosis  of  hydatid  cyst  of  the  lung  can  be  madt 
only  when  the  scolices,  pieces  of  membrane*  or  the  hookleta  of  the 
echinococcus  are  demonstrable  in  the  sputum.  Besides  being  evacuated 
into  the  bronchi, the  cysts  jnay  rupture  into  the  adjacent  serous  sacs  (j>leura, 
peritoneum,  percardium).  or  externally,  the  latter  being  the  most  favor- 
able mode  of  termination.  Unless  they  are  discharged  early  by  ulceration 
into  the  bronchi  or  externally,  they  are  apt  to  excite  inflammation  of  the 
adjacent  lung-tissue  and  tubes,  accompanied  by  an  active  febrile  move* 
ment  and  an  aggravation  of  the  symptoms  before  detailed :  these  com* 
plications  (pneumonia,  gangrene)  may  assume  a  dangerous  form,  or  the 
patient  may,  if  the  growth  attains  large  dimensions,  become  asphyxiated. 
j^Tom  gangrene^  pleurimi,  VLTkA  phthuk  ^ch'moQocQh  are  distinguished  by 
the  sputum-test  or  by  an  examination  of  the  aspirated  fluid* 

R'OgnosiB. — The  affection  is  always  attended  with  great  danger, 
and  is  of  more  serious  import  when  secondary  to  involyement  of  the 
liver  than  when  primary. 

Treatment. — When  it  can  be  shown  that  the  growths  are  situated 
at  the  periphery  of  the  lung  operation  should  be  carefully  conaidered* 
The  physician  stands  powerless  to  do  more  than  to  relieve  urgent  symp- 
toms  in  special  cases  and  to  support  the  vital  functions. 
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V.   DISEASES  OF  THE   PLEURA, 
PLEUEISY. 

{Fleuritis. ) 

Definition, — An  inflammation,  either  local  or  general,  of  one  or 
kill  \^k\\n\\  luembranea.  The  diseaae,  as  ahown  by  postmortem  exam- 
mM\m»,  h  of  great  frecjueocy. 

Varieties. — Pleurisy  has  been  variously  elassified,     Mhlogieally^ 

*lie  fiistinction   between  primary  and  secondary  forms  of  the  disease 

siould  be  made,  as  well  as  a  division  into  tuberculous,  carcinomatous, 

^ptic\  etc.     Pathahqicallif,  all   crises   may  be   summarized  under  the 

foiloting  heads:  Localized  and  generalized  and  dry  (plastic)  pleurisy 

Aod  pleurisy  with  effusion  (sero-fibririous,  purulent,  hemorrbagic).    They 

njav  also  be  classified  according  to  iheir  duration  into  acute,  subacute, 

suaa  chronic  pleurisies.     I  shall  describe  the  following  forms,  which   are 

Da««d  partly  upon   their  etiology  and  clinical  coarse,  though  mainly 

Llip^m  their  pathologic  manifestations— viz,  (^/)  acute  plastic  pleurisy  ;  {h\ 

'•ero-fibritious    pleurisy ;    (c)   jiurulent    pleurisy   (empyema) ;    and    ((/) 

<?hroiiic  adhesive  pleurisy* 

Bacteriology.- — In  all  forms  of  the  disease  the  dtrect  causes  are 
arious  micro-organisms  or  their  irritating  chemical  products.  Con- 
spicuous among  these  is  the  hactiiu^  of  (uherfmloms.  even,  though  rarely, 
fotmd  ia  the  pleuritic  exudate.  Inoculation  of  guinea-pigs  with  the 
latter  by  Eichhorst  gave  positive  results  in  15  out  of  23  cases,  and  by 
La  Damany  in  47  out  of  5r5  cases.  Although  rarely  containing  bac- 
teria, Netten  Prudden,  and  others  have  found  in  the  exudation  of 
ftbriao-ieious  pleurisy  the  streptococcus  pf/0(fene»,  the  gtapki/Ioeoceus^ 
the  ttfphotd  baciiluJi^  and  the  dtplocoeeus  of  pneumonHi.  The  micro- 
^JfganismB  most  commonly  present  in  empyema  are  the  micrococeus 
m(tfihiu9  and  the  strcptoeocctiH,  the  former  esjieeially  in  the  pleurisy 
wftociaied  with  pneumonia  (in  two-thirds  of  the  cases  occurring  in 
chililren — Levy),  and  the  latter  in  those  independent  of  pneumonia, 
Particularly  in  adults.  Among  other  bacteria  that  have  been  found 
rarely  in  the  effusion  are  the  cohm  bacifhni^  tlie  proteus  ru!<]ffiniii,  the 
9^fno€&e(^U9^  the  Atneha-coli,  Frkdldndcra  hacdlus^  anthrax  bacillus^ 
^ftuenza  bacillu$,  and  various  saprophytic  bacteria.  Except  in  the 
^^  af  the  pleuritic  exudation  {usually  purulent)  in  pneumonia,  in 
^hich  the  diplococcus  is  alone  present  in  about  one-half  of  the  cases, 
^m  ^^  ifore-mentiooed  microorganisms  are  gentTally  found  in  association. 


I 


ACUTE    PLASTIC  PLEUEISY. 
(Dn/,  Fibrinous  Pl^urijn/.) 


Pathology.^ — The  lesions  are  usually  circumscribed,  the  part  in- 
flamed  being  intensely  injected.  It  has  lost  its  natural  lustre,  and 
instead  has  a  dull,  non-glistening  surface  *'like  a  tarnished  mirror," 
due  to  a  slight  fibrinous  exudate.  Minute  eccbymoses  are  seen  at  dif- 
ftrent  pointd.     Later  the  exudate  may  become  more  copious,  when  the 
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pleura  presents  a  rough,  shaggy  appearance.  On  account  of  the  fric- 
tion between  the  two  pleural  membranes  in  high  grades  of  dry  plastic 
pleurisy,  the  exudate  may  be  very  thick,  and  its  color-appearance  is 
then  yellowish-  or  reddish-gray.  This  sheeting  of  fibrinous  exudate 
entangles  in  its  meshes  numerous  embryonic  round  cells,  out  of  which 
blood-vessels  and  connective  tissue  are  developed.  The  opposing  sur- 
faces of  the  pleura  adhere.  Occasionally,  in  the  lighter  grades,  the 
disease  does  not  advance  to  firm  adhesion,  and  in  such  instances  the 
products  of  the  exudate  undergo  fatty  degeneration  and  are  absorbed. 
The  respiratory  movements  are  but  little  disturbed  in  these  crises. 

Ktiology. — The  affection  may  be  (a)  primary  or  (6)  secondary. 
(a)  By  ihe  primary  form  is  meant  an  inflammation  of  the  pleura  occur- 
ring in  previously  healthy  persons.  It  is  exceedingly  rare,  and  doubt- 
less many  instances  of  true  secondary  pleurisy  are  regarded  as  belong- 
ing to  this  category.  Aschoff *s  studies  of  200  cases  of  pleurisy  showed 
41  to  be  idiopathic.  Of  great  etiologic  prominence  is  exposure  to  cold 
and  wet,  and  next  to  this  stands  mechanical  injury.  It  is  more  com- 
mon in  men  than  in  women,  and  especially  during  the  time  of  active 
life,  on  account  of  the  greater  degree  of  exposure  of  the  former 
than  the  latter  sex.  In  almost  all  instances  a  careful  search  will 
disclose  the  existence  of  some  diathesis  (tuberculous,  gouty,  rheu- 
matic) that  may  be  properly  regarded  as  the  favoring  cause.  The 
changeable  weather  of  the  winter  and  spring  augmeuts  the  propor- 
tion of  cases  during  these  seasons  as  compared  with  summer  and 
autumn. 

{b)  The  secondary  form  of  dry  plastic  pleurisy  arises  from  extension 
of  acute  and  chronic  inflammatory  affections  of  the  lungs  and  other 
neighboring  organs.  Hence  it  frequently  follows  croupous  pneumonia, 
somewhat  less  frequently  broncho-pneumonia,  and  more  rarely  still 
hemorrhagic  infarct,  abscesses,  and  pulmonary  carcinoma  and  gangrene. 
When  pleurisy  occurs  on  the  right  side  it  must  be  recollected  that  it 
may  have  originated  in  hepatitis.  Plastic  pleurisy  sometimes  arises 
in  acute  articular  rheumatism,  to  which  it  may  essentially  belong. 
It  is  an  almost  constant  accompaniment  of  chronic  pulmonary  tuber- 
culosis, and  may,  though  rarely,  even  constitute  the  primary  lesion 
(primary  tuberculous  pleurisy).  The  disease  may  appear  as  a  com- 
plication in  chronic  alcoholism  and  in  chronic  Bright's  disease.  Finally, 
inflammation  of  other  serous  membranes,  as  of  the  pericardium  and  peri- 
toneum, by  direct  extension  through  the  lymphatics  of  the  diaphragm, 
may  invade  the  pleura. 

Symptoms. — The  affection  may  vary  in  intensity  between  the  ex- 
tremes of  mildness  and  great  severity,  though,  as  a  rule,  well-marked 
local  symptoms  attend  the  onset.  Among  the  latter  a  sharp  "  stitch  " 
in  the  si(h\  that  is  usually  referred  to  the  nipple,  is  the  most  prominent. 
The  pleural  pain  is  increased  by  inspiration  as  well  as  by  voluntary 
motion  of  the  affected  side,  and  hence  the  patient  assumes  a  fixed  position 
in  which  he  favors  the  affected  side  by  leanino^  toward  it.  There  is  a 
dry,  distressing  cough  that  is  restrained  for  obvious  reasons,  and  the 
respiration  is  somewhat  hurried,  painful,  and  jerking  in  character  until 
the  exudation  is  poured  out,  when  relief  from  this  and  other  local  symp- 
toms ensues. 
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Tlie  general  symptoms  are   not   pronounce*!,  and,  save  in  compara- 
tiveijr  rare  instances,  do  not  correspond  with  tlie  local  signs.     The  tem- 
perature is  not  typical,  rarely  exceeding  103°  F.  (39,4°  C),  and  more 
oft4?n  it  is  below    101°  F:  (38.3°  C).     The  pulee  is  usually  small  and 
tense  or  soft  in  character,  registering  from  90  to  120  beats  per  minute. 
Xot  jufreqiientlj  the  iin&eB  nre  bO  mild  m  to  be  attended  by  few,  if  any, 
subja'tiTe  Bymptoms,     The  patient  may  complain  of  ill-tletined,  uneasy 
lenaations  in  the  affected  side,  but  does  not  discontinue  his  usual  occu- 
pation.    On  the  other  haml,  the  worst  cases  of  acute  pdaetic  pleurisy — 
ttich,  fortunately,  are  rare-^ — manifest  violent  symptoms :    there  is  a 
digtiact  chill,  a  speedy  development  of  high  fever  (104°  F. — 4.0°  C), 
ind  profcmnd  prostration,  and  the  general  and  local  symptoms  are  pro- 
portiouately  aggravated.     The  illness  then  is  often  a  fatal  one. 

Pliynical  Signs.^ — On  insjiettioft  the  movements  of  the  chest- wall  on 
the  ftifected  side  are  observed  to  be  much  restricted^  particularly  during 
the  first  day  of  the  affection.  Palpation  confirms  the  results  of  inspec- 
tion, while  percussion  yields  a  normal  note,  Auscultafion  renders  au- 
dible a  gmziDg  friction-sound,  most  intense  at  the  end  of  insp>iration. 
These  signs  are  not  uncommonly  situated  at  the  apices. 

With  the  occurrence  of  fibrinous  exudation  palpation  detects  over 
the  corresponding  area  a  diminution  of  the  tactile  fremitus.  On  per- 
cmion  there  is,  as  a  rule,  a  slight  though  variable  degree  of  dulness ; 
*iid  on  auscultntion  the  rubbing  friction-sounds  or  a  rustling  sound 
due  to  fine  rales  are  heard  both  on  inspiration  and  expiration,  being 
^Intensified  by  deep  breathing.  These  sounds  freijuentiy  endure  for  a 
"•y  or  two  after  the  other  symptoms  have  disappeared.  Rarely  the 
P'astic  exudation  may  be  so  extensive  as  to  cause  compression  of  the 
^iQg,  in  which  instance  the  breath-sounds  may  become  bronchial  in 
'-'huracter ;  and  I  have  known  a  case  of  this  sort  to  be  mistaken  for 
^'^biir  pneumonia. 

Diagnosis. — By  exercising  ordinary  care  the  clinician  can  scarcely 
Mistake  other  thoracic  affections  for  dry  pleurisy,  the  latter  being  diag- 
nosticated to  a  certainty  by  the  presence  of  the  characteristic  friction- 
'^^immr.     Intercostal  neunfiqia  may  present  features  not  unlike  those 
^^   acute  pleurisy.     In  both   affections  there   is  frei^uently  a  history  of 
^*J)osure,  followed  by  severe  chest-pains  that  are  excited  by  coughing 
*^*d  deep  breathing.     In  neuralgia,  however,  there  are  painful  pressure- 
Points,  and  the  p>leuritic  friction-sound  does   not  occur.     Pieuroihpiia 
'^^^y  also  give  a  history  very  similar  to  that  of  acute  pleurisy,  but  the 
F***<isence  of  the  characteristic  physical  signs  of  pleurisy  are  absent. 

Prognosis. — The  duration  of  the  affection  varies  from  a  few  days 
^^  three  weeks,  and  the  immediate  outcome  is  favorable  as  a  rule.  It 
'^nnot  be  doubted,  however,  that  a  primary  attack  predisposes  to  subse- 
^^tient  attacks,  and  thus,  as  a  result  of  repeated  seizures,  pleural  thicken- 
^Hg  and  intrapleural  adhesions  often  arise.  Lung-expansion  may  in  this 
banner  be  restricted,  with  the  gradual  development  of  interstitial  pnea- 
^onia  as  a  consequence.  Acute  plastic  pleurisy  is  not  infrequently  a 
^t'rininal  condition  in  serious  forma  of  illness  {e,  jt/.  septicopyemia  and 
^iWonic  ncpliritis). 

Treatment* — The  first  object  in  the  treatment  is  to  relieve  the 
pain,  and  this  can  best  be  accomplished  by  the  hypodermic  use  of  mor- 
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phin.  The  inflammatory  process  is  best  controlled  by  absolute  rest  in 
the  recumbent  posture,  allowing  the  patient  to  assume  that  position 
which  gives  him  most  comfort.  I  am  also  in  the  habit  of  administer- 
ing moderate-sized  doses  of  quinin  (gr.  iv — 0.259 — three  times  daily). 
After  the  exudation  has  appeared,  the  iodids  of  iron  and  potassium, 
in  combination,  may  be  employed.  Locally^  nothing  is  so  effective 
as  cold  in  the  form  of  the  ice-water  bag  or  Leiter's  coil,  preceded, 
in  robust  patients,  by  the  local  abstraction  of  blood  (Jiij  to  vj — 96.0- 
192.0)  by  leeches.  At  the  end  of  one  week  the  morphin  may  usually  be 
discontinued.  During  convalescence  the  patient  should  be  instructed 
to  take  deep  inspirations  several  times  in  succession,  not  less  than  a 
dozen  times  each  day,  with  a  view  to  obviating  so  far  as  possible  the 
pleural  adhesions  and  other  unfavorable  consequences.  Symptomatic 
anemia  may  be  present  at  this  time,  and  should  be  met  by  iron  given 
internally.  At  this  time  iodin  may  be  used  locally  with  great  benefit ; 
I  have  not,  however,  seen  any  favorable  .results  from  blisters.  For  the 
pain  which  continues  in  the  side  after  all  detectable  physical  signs  have 
disappeared  the  use  of  the  constant  current  over  the  seat  of  the  pleur- 
isy for  twenty  minutes  at  a  time  gives  almost  instantaneous  relief 
(Loomis). 

SEBO-FIBRINOnS  PLEURISY  (PLEUBISY  WITH  EFFUSION,  SUBACUTE 

PLEURISY). 

Pathology. — During  the  first  stage  of  sero-fibrinous  pleurisy  the 
changes  are  the  same  in  character  as  those  met  with  in  dry  pleurisy, 
though  of  severer  grade,  and  usually  involving  the  greater  portion  of 
the  pleura  on  the  side  affected.  There  is  an  abundant  exudation  of 
serum,  and  usually  the  entire  pleura  becomes  coated  with  a  fibrinous 
exudate,  that  varies  greatly  in  thickness  and  arrangement.  The  latter 
is  thin  and  smooth  in  some  instances,  though  more  frequently  it  forms 
a  thick  layer,  presenting  a  shaggy  surface  on  the  one  hand  or  an 
irregular,  honeycombed  surface  on  the  other.  Lymph  in  the  form 
of  flocculi  is  rather  abundant  in  the  serous  effusion.  The  interlobu- 
lar pleural  surfaces  are  also  invaded  as  a  rule,  in  consequence  of 
which  they  become  adherent.  The  fluid  exudate  varies  greatly  in  quan- 
tity (J  to  8  pints — 4  liters),  is  often  of  a  citron  color,  and  is,  in  the  ma- 
jority of  instances,  clear  or  slightly  turbid.  Rarely  it  is  of  a  dark- 
brown  color. 

Unless  adhesions  between  the  pleural  surfaces  have  previously  existed 
the  effusion  gravitates  to  the  most  dependent  portion  of  the  pleural  cav- 
ity. Microscopically,  there  are  found  leukocytes,  red  blood-corpuscles, 
endothelial  cells,  threads  of  fibrin,  and,  rarely,  crystals  of  cholesterin 
and  uric  acid.  The  composition  of  the  fluid  is  almost  identical  with  that 
of  blood-serum,  and  on  boiling  it  is  found  to  be  rich  in  albumin.  Spon- 
taneous coagulation  may  take  place  on  standing. 

Changes  in  the  Xeif/hhorivff  OrfjanH. — So  long  as  the  normal  retrac- 
tility of  the  lung  is  not  overcome  by  the  fluid  that  collects  in  the  pleural 
cavity,  the  latter  does  not  produce  positive  intrathoracic  pressure,  and 
hence  does  not  produce  displacement  of  adjacent  organs.  It  may  be 
assumed  that  until  the  pleural  sac  is  at  least  one-half  filled  with  serch 
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fibrinous  exudate  the  natural  contractility  of  the  lung  is  not  destroyed. 
At  this  period  there  may  be  a  slight  displacement  of  the  mediastinum 
toward  the  opposite  side,  due  to  traction  exerted  by  the  normal  retrac- 
tility of  the  sound  lung.  Obviously,  large  effusions  must  in  a  mechani- 
cal manner  displace  the  pleural  membranes,  thus  causing  compression 
of  the  pulmonary  structures  lying  above  the  effusion.  A  very  copious 
effusion  may  push  the  lung  up  and  back  against  the  vertebral  column 
and  convert  it  into  a  small,  flat,  bloodless,  and  airless  mass  (atelectasis). 
While  a  total  absence  of  air  in  the  collapsed  lung  is  due  chiefly  to  com- 

Eression  by  the  fluid,  to  some  extent,  however,  the  air  may  be  absorbed 
y  the  vessels  or  even  by  the  effusion  (Striimpell). 

Together  with  compression  of  the  lung  by  the  effusion,  pressure  is 
mlso  exerted  by  the  latter  against  the  mediastinum,  causing  displacement 
of  the  heart.  The  mediastinum  also  loses  the  normal  traction-force  of 
the  lunff  upon  the  affected  side,  and  hence  the  lung  on  the  sound  side 
draws  the  mediastinum  toward  itself  by  its  own  retractile  energy.  Osier 
shows  that  even  in  the  most  extensive  left-sided  effusion  the  heart's  apex 
is  not  rotated,  but  that  the  normal  relative  position  of  the  apex  and  base 
obtain,  though  the  apex  is  in  some  instances  lifted,  and  in  others  the 
heart  lies  more  transversely.  The  right  chambers  of  the  heart  occupy 
most  of  the  anterior  part  of  the  organ,  showing  that  the  displacement 
of  the  mediastinum  with  the  pericardium  and  its  contents  to  the  right 
involves  no  appreciable  twisting  of  the  heart  itself. 

Downward  displacement  of  the  diaphragm  takes  place  in  extensive 
effusion,  and  shows  itself  on  the  right  side  by  the  lowering  of  the  liver 
to  a  variable  distance  below  the  inferior  costal  border ;  on  the  left  side 
large  effusions  produce  pressure-displacement  of  the  stomach  and  the 
transverse  colon,  and,  to  a  slighter  extent,  of  the  spleen.  It  must  be 
recollected  that  adhesions  may  prevent  displacement  of  any  of  the 
adjacent  organs. 

Btiology. — In  the  present  state  of  our  knowledge  the  causal  factors 
are  identical  in  nature  with  those  producing  dry  plastic  pleurisy.  It  is 
highly  probable  that  the  degree  of  severity  is  dependent  upon  the  pre- 
vious condition  of  the  patient,  whether  he  be  suffering  from  some  other 
affection  or  not,  and  upon  the  amount  of  specific  poison  gaining  access 
to  the  pleura. 

The  affection  may  be  primary^  but  is  much  more  often  secondary ; 
and  this  fact  may  be  explained  by  reference  to  any  of  the  specific 
micro-organisms  producing  the  affection. 

Direct  Causes, — Many  of  the  cases  follow  quickly  upon  exposure  to 
cold  or  wet  or  an  injury  to  the  thorax.  I  thoroughly  agree  with  those 
authors  who  contend  that  about  three-fourths  of  the  cases  of  sero- 
fibrinous pleurisy  are  induced  by  tuberculous  infection  of  the  pleura. 
The  tuberculous  process  may  invade  the  pleura  primarily,  but  more 
often  it  is  secondary  to  tuberculosis  of  the  lungs;  less  frequently, 
though  oftener  than  is  generally  supposed,  it  is  secondary  to  tubercu- 
lous peritonitis.  In  these  instances  the  tubercle  bacilli  probably  find 
their  wav  from  the  peritoneum  to  the  pleura  by  traversing  the  lymphat- 
ics in  the  diaphragm.  Resinelli  believes  that  pleurisy  with  effusion 
may  be  the  direct  result  of  neoplasms  of  the  ovaries.  I  am  con- 
vinced that  a  large  percentage  of  apparently  primary  cases  of  tubercu- 
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lous  pleurisy  have  their  origin  in  a  circumscribed  and  more  or  lees 
latent  tuberculous  focus  in  the  lungs.  It  is  not  improbable  also  that 
tuberculous  processes  in  other  viscera  may  furnish  the  tubercle  bacilli 
for  secondary  pleural  infection.  Moreover,  the  fact  that  many  cases  of 
sero-fibrinous  pleurisy  recover  does  not  disprove  their  tuberculous  nature. 

The  affection  is  not  infrequently  secondary  to  acute  articular  rheu- 
matism, A^'hich  is  itself  most  probably  a  microbic  affection.  It  also 
arises  as  a  complicating  condition  in  the  course  of  various  acute  and 
chronic  affections  of  the  chest,  as  pericarditis  and  catarrhal  pneumonia, 
and  may  develop  in  acute  infectious  diseases,  as  typhoid  fever  or  lobar 
pneumonia.  The  typhoid  bacillus  of  Eberth  has  also  been  known  to 
provoke  pleurisy  (Bozzolo,  Fernet,  and  others).^  It  may  occur  as  a  com- 
plication in  the  chronic  affections  of  various  viscera  (chronic  nephritis^ 
cirrhosis  and  carcinoma  of  the  liver).  The  predisposing  causes  are  the 
same  as  for  the  dry  plastic  form. 

Symptoms. — The  description  here  refers  particularly  to  primair 
sero-fibrinous  pleurisy,  and  it  is  important  to  recollect  that  when  second- 
ary to  other  acute  and  chronic  affections  characterized  by  great  bodily 
weakness  the  pleuritic  symptoms  may  be  in  abeyance. 

With  few  exceptions  the  onset  is  insidious^  the  symptoms  being 
quite  mild ;  but  rarely  there  is  a  sudden  onset  with  active  symptoms 
(rigor,  high  fever).  In  the  majority  of  instances  the  patient  first 
complains  of  a  stitch-like  pain  in  the  side;  this  is  rarely  pronounced, 
but  is  aggravated  upon  deep  breathing  and  upon  any  muscular  exertion. 
Dyspnea  soon  arises  and  gradually  increases  in  intensity.  Cough  may 
be  present  or  absent,  and  in  some  instances  is  attended  by  a  scanty 
mucoid  expectoration  that  may  rarely  be  blood-streaked. 

The  constitutional  symptoms  are  of  correspondingly  slow  and  gradual 
development.  From  the  commencement  of  the  attack  a  moderate  febrile 
movement  at  night  may  be  observed,  and  the  pulse  will  be  found  to  be 
frequent,  small,  and  compressible,  or,  more  rarely,  tense.  At  the  time 
of  the  patient's  first  visit  to  his  physician  he  may  give  a  history  of  having 
gradually  lost  flesh  and  strength  for  a  period  of  weeks  together,  though 
he  may  not  have  been  obliged  to  abandon  his  vocation.  He  looks  pale, 
his  countenance  wears  an  anxious  expression,  and  he  is  without  appetite. 
These  cases  frequently  drag  on  from  two  to  four  weeks  before  con- 
sulting a  physician,  the  local  symptoms  going  unnoticed,  and  the  patient 
making  complaint  only  of  weakness,  anorexia,  headache,  etc. 

Sometimes  the  period  of  invasion  develops  acutely  and  after  lasting 
a  few  days  the  symptoms  exhibit  a  decided  remission  ;  but  at  another 
subsequent  period  there  may  be  a  sudden  recurrence  of  the  local  and 
general  phenomena,  and  particularly  of  the  dyspnea.  The  pleural 
cavity,  which  may  have  been  one-half  or  two-thirds  full,  now  becomes 
completely  filled. 

Special  Ssrmptoms. — Pain, — Chest-pain  is  an  almost  constant  but  not 
highly  characteristic  symptom,  and,  though  usually  among  the  earliest 
sym])toins,  it  may  not  be  present  until  a  few  hours  or  a  day  after  the 
comniencement  of  the  affection.  It  may  be  described  as  a  sharp,  shoot- 
ing pain,  an<l  is  popularly  termed  a  "stitch  in  the  side.**  It  may,  how- 
ever, be  tearing  or  dragging  in  character.  Its  intensity  is  not  a  safe  in- 
*  Annwil  of  the  Univerml  Medical  Sciencciff  1892,  vol.  ii.  p.  12. 
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liwtioD  of  the  severity  of  the  disease.  It  h  usually  referred  to  a  small 
spot  below  the  nipple  or  to  the  mid-axillarj  region  :  exceptionally,  how- 
erer,  it  is  more  diffuse,  and  in  my  experience  it  has  not  infrec|ueDtIy 
Wn  retrosternal  or  referred  to  limited  areas  below  the  inferior  coHtal 
bordcT.  When  absent  it  may  be  excited  by  coughing,  sneezing,  deep 
ijispiration,  and  stooping.  With  tlje  appeaniiice  of  the  effusion  the  pain 
♦liminishes,  and,  as  a  rule,  soon  disappears, 

Ihjtimea, — The  breathing  is  shallow,  **  catching,*'  inspiration  being 
iDidt^up  of  a  series  of  gasps,  and  it  is  hurried  in   eonseqiieriee  of  the 
aerere  pleural  pain  ;  in  copious  effusions,  that  render  one  lung  funttion- 
/«8v  the  dyspnea  may  become  intense,  even  attaining  to  orthopnea.      It 
JBwhet  itg  most  pmnounced  form  in  persons  who  have  previously  l)een 
fehm^  and  in  those  in  whom  the  effusion  has   developed  rapidly.     On 
the  other  hand*  when  the  pleural  sac  fills  slowly  dyspnea  may  be  absent 
ejrcept   on   exertion.     This    symptom    often    ap]>e:irs    before    the    effu- 
sion takes  place,  and  is  then  due  partly  to  the  fever  and  partly  to  the 
pleuritic   pain.      Following    marked    disturhances    in    the   respiration, 
^<inmis  appears  and  may  become  quite  marked. 

I        (Jough  and  Expectoration, — Little  need  be  added  to  what  has  already 
'  oe-cD  stated.     When  there  is  present  much  expectoration  it  is  not  uncom- 
monly due  to  associated  broucbitis  or  to  pulmonary  tuberculosis  ;  there 
niay,  however,  be  a  total  absence  of  expectoration,  and  in  such  instances 
the  exciting   cause  of  the  cough   is   probably  the  pleuritis.     Both   the 
cough  and  expectoration  are  apt  to  be  increased  tliiring  the  process  of 
'^^orption  of  the  exudate  as  the  result  of  a  catarrhal  bronchitis  that  is 
pi^ne  to  develop  in  the  re-expanding  lung. 

iVf^r. — The  rise  of  temperature  is  not  rapid  as  a  rule,  nor  does  it 
fetch  a  high  point  iHnJj'^  to  10:^^  F._38,6°-39,4''  C).  At  the  end 
^fji  variable  period — usually  one  to  three  weeks — the  temperature  falls 
V  lysis,  and  soon  touches  the  normal.  The  temperature  nuiy  be  of  the 
*^i»tiDued  type  in  many  acute  cases.  In  subacute  forms  the  temperature 
^fely  rises*^ above  101^  F.  (38.3°  C*),  or  the  fever  may,  finally,  become 
"^tic.  The  surface-temperature  of  the  affecti'd  side  is  from  one-half 
'^  tiro  degrees  (0.4*^-lJi°  C.)  higher  thun  tlint  of  the  normal  side. 

J^uht\ — The  pulse  is  (|uickened.  beating  HMJ  or  more  per  minute,  and 

^^  Volume  and  tension  are  diminisheih     Irregularity  both  of  the  volume 

*^*1  rhythm  of  the  pulse  may  als«>  be  observed.     These  pnlse-eharacter- 

^*^ics  are  to  be  attributed  to  the  pressure  of  the  effusion  upon  the  heart 

•"^fi  great  vessels. 

Gagtrn-intrsftnal  St/mptomi^.—hoiiii  of  appetite  is  commonly  present, 
?^<1  more  rarely  nausea  and  occasional  vomiting  may  arise  at  the  outset, 
^^ustipation  is  the  rule* 

lit^a!  Stp/tptomx. — The  amount  of  urine  is  diminished  both  during 
^^ Nidation  and  while  the  exudate  remains  at  its  maximum  level.  The  daily 
Jl/^^antity  may  not  exceed  eight  or  Um  ounces,  but  the  specific  gravity  is 
'*^ creased,  ranging  from  lOlS  to  102s.  Rarely,  the  i|uantity  is  increased 
^^ith  existing  effusion.  An  increase  in  the  daily  amount  of  urine  ex- 
^^^ted  is  fre«piently  the  first  sign  of  eomnieneini  absorption  of  the 
'^Xurlate,  and  the  rapid  resorption  of  the  copious  effusion  may  greatly 
^Mgment  the  flow  of  urine  to  8<*  or  lOtI  ounces  (2.5  to  3  liters)  daily 
[cStriimpell),  The  cause  of  the  diminished  sec^retion  of  urine  is,  in  the 
^ain,  diminished  arterial  pressure. 
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Physical  Sigxis. — The  physical  signs  of  sero-fibrinoas  pleurisy  differ 
with  the  amount  of  effusion  present,  and  also  with  the  particular  stage 
of  the  affection  :  those  of  the  first  stage,  however,  are  identical  with  the 
signs  pointed  out  in  connection  with  dry  plastic  pleurisy,  and  need  not 
be  restated  here.  We  will  note  the  physical  signs  (1)  during  the  stage 
of  effusion,  as  well  as  (2)  those  presented  when  absorption  of  the  effu- 
sion has  taken  place. 

(1)  Stage  of  Uffuston, — When  the  pleural  sac  is  only  partly  filled 
there  is  noted,  on  inspection^  but  little  change  in  the  thoracic  contour. 
The  respiratory  movements  are,  however,  restricted,  owing  to  mechani- 
cal hindrance  to  the  lung-expansion.  In  the  majority  of  instances  the 
effusion  increases  until  positive  intrathoracic  pressure  and  noticeable 
bulging  in  the  middle  and  lower  third  of  the  chest-wall  on  the  affected 
side  take  place ;  the  intercostal  spaces  below  are  shallow,  widened,  and 
sometimes  even  effaced.  The  apex-beat  of  the  heart  is  displaced,  being 
visible  in  right-sided  pleurisy  to  the  left  of  the  vertical  mammary  line 
in  the  fourth  and  fifth  interspaces,  and  in  left-sided  pleurisy  to  the  right 
of  the  right  mammary  line,  or  even  beyond,  in  the  third  and  fourth 
interspaces.  The  apex  of  the  heart  may  take  a  position  behind  the 
sternum,  when  no  impulse  will  be  visible. 

Palpation, — The  limited  range  of  expansion  is  readily  appreci- 
ated on  palpation,  and  in  large  effusions  the  chest-wall  is  practically 
fixed.  The  separation  of  the  ribs  and  the  obliteration  of  the  intercostal 
spaces  are  easily  made  out  in  the  same  manner.  Edema  of  the  chest- 
wall  is  rarely  present,  and  fluctuation  almost  never.  An  important 
and  early  physical  sign  is  the  diminished  tactile  fremitus,  which  is 
soon  abolished,  except  in  infants,  in  whom  it  may  be  excited  on  crying. 
This  is  a  less  valuable  sign  in  women  than  in  men,  owing  to  the  differ- 
ences in  the  vocal  vibrations  in  the  two  sexes.  In  copious  effusions  tac- 
tile fremitus  may  sometimes  be  obtained  when  bands  of  adhesion,  which 
serve  as  a  medium  for  the  transmission  of  vocal  fremitus,  connect  the 
pulmonary  with  the  costal  pleura.  The  apical  impulse  can  also  be 
readily  located  by  palpation.  The  displaced  spleen  or  liver  can  be  read- 
ily felt  through  the  abdominal  wall,  and  must  not  be  mistaken  for  an 
actual  enlargement  of  these  organs. 

Mensuration. — It  must  not  be  forgotten  that  in  right-handed  adults 
the  right  side  is,  normally,  slightly  larger  than  the  left ;  and  it  is  only 
after  the  effusion  is  considerable  in  amount  that  the  cyrtometer  shows 
any  alteration  in  the  thoracic  contour  or  an  enlargement  of  the  affected 
side.  The  tape,  however,  exhibits  the  difference  in  expansive  motion 
of  the  two  sides  early,  or  when  there  is  a  moderate  amount  of  fluid.  At 
the  end  of  expiration  the  circumference  of  the  affected  side  will  be  found 
to  be  one  or  two  inches  greater  than  that  of  the  left  side,  while  at  the 
end  of  inspiration  the  difference  will  be  but  slight.  The  cyrtometric 
tracing  also  shows  a  discrepancy  between  the  horizontal  outlines  of  the 
two  sides. 

PcreuHsion. — At  first  the  percussion-note  is  impaired,  either  poste- 
riorly or  in  the  infra-axillary  region,  and  a  little  later  there  is  dulness, 
tending  toward  flatness  (deadness),  with  increasing  effusion.  The  resist- 
ance to  the  pleximeter-finger  becomes  greatly  au«^raented.  In  cases  in 
which  the  effusion  rises  to  the  fourth  rib  anteriorly  there  is  dulness  over 
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tie  fluid  above  and  absolute  flatness  below.     Since  both  the  flatness  and 
dnlneflsare  due  to  thf*  free  fluid,  it  is  obvioiis  that  the  line  of  deraarea' 
tion  mast  change  with  the  posture  of  the  patient;  hence  the  limit  of 
hhts»  will  be  higher  in  the  sitting  than   in  the  recumbent  position, 
Wlcn  the  pleural  sac  is  filled  or  Avhen  the  effusion  is  confined  by  adhe- 
noiis^maTabledalriesa  is  not  obtainable.     Displacement  of  the  pleuritic 
Jnidwhen  the  patient's  position  is  changed  and  also  with  the  movements 
of  the  diaphragm  has  been  noted   with  the  fluoroscope  (Bergone  and 
Cwriere),     When  the  exudate  rises  to  the  lower  border  of  the  third 
rib,  the  percussion-note  above   the   line  of  dulness   is  tympanitic  or 
Fesicolo-tympanitic    (Skoda  b    restmancft);     this    holds    also     in     more 
moderate  effusions,  and  is  attributable   to   mediate  relaxation  of  the 
lung.    In  copious  exudations  the  cracked-pot  sound  may  he  elicited  im- 
mdiatelj  below  the  clavicle,  and  '"  WiUiams^s  trarfteal  tone''  may  some- 
times be  obtained.     This  may  also  be  obtained  at  a  point  correspond- 
ing to  the  seat  of  the  compressed  lung.     When  the  patient  is  sitting 
or  in  the  erect  posture  the  upper  limit  of  dulness  in  large  efl'usions 
is  mi  a   horizontal    line,  but    is   highest   at    the  spine   and   falls   as 
we  proceed  to  the  front,   which  is  its  lowest  point.     The  upper  line 
of  dubess  in  moderate  effusions  begins  **  relatively  low  down  in  the 
back,  passes  upward  from  the  vertebral  column,  and  soon  turns  upward 
and  proceeds  obliquely  across  the  back  to  the  axillary  region,  where  it 
r^^nchea  its  highest  point;  thence  it  advances  in  a  straight  line,  but  with 
a  slight  descent,  to  the  sternum  "  (Ellis).     This  curved  line  resembles 
the  italic  letter  S  (Garland),     On  the   right  side  the  flatness  is  con- 
tinoous  with  that  of  the  displaced  liver;  on  the  left  it  passes  into  and 
maj  obliterate  Tranbe's  semilunar  space. 

AmcnltatitJH — The  signs  of  the  first  stage  have  already  been  de- 
scribed (mde  Plastic  Pleurisy),  With  the  appearance  of  the  eff"iision 
tie  breath-sounds  become  weak,  distant,  and  have  a  bronchial  quality- 
Soon  the  respiratory  stmnds  over  the  affected  side  will  be  entirely  ab- 
sent, except  near  the  upper  level  of  the  t!uid  posteriorly,  where  distant 
broncliial  breathing  is  audible.  The  latter  sounds  may  exhibit  a  metallic 
or  ftmphoric  quality,  and  may  be  accompanied  by  r&les  (psetido-cavernons 
8igH8).  The  latter  are  more  frequently  met  in  children  than  in  adults, 
and  often  give  rise  to  a  false  diagnosis.  Above  the  level  of  the  fluid 
there  is  broncho-vesicular  breathing,  and  on  the  opposite  side  intensified 
weatb-sonnds  may  usually  be  noted.  In  pnenmonia  with  pleural  effusion 
^ere  on  ay  be  loud  and  |iersi  stent  bronehiiil  respiration  over  the  exudate, 
ibe  ?ocal  resonance  is  diminished  and  may  manifest  a  nasal  qual- 
J^Jj'  simulating  somewhat  the  bleating  of  a  goat  {Lafnjteyn  fyophoni/), 
^h\n  is  btat  obtained  near  the  upper  level  of  the  fluid  in  large  effusions, 
'iiJd  ator  above  the  angle  of  the  scapula  when  the  effusion  is  moderate, 
^-)  Stcuffi  of  Jtettttrpfton. — With  resorption  of  the  fluid  there  is  a  de- 
crease in  the  size  of  the  affected  side,  together  with  a  return  of  the  nor- 
niaj  appearance  of  the  intercostal  spaces  and  the  respiriitory  movements. 
.  "iiatjy  Instances  there  is  positive  retraction,  leading  to  tlioracie  defor- 
*^*y  >^ith  displacement  of  neighboring  organs  toward  the  aflected  .^ide; 
"iiKl  tbig  retraction  may  be  either  general  or  circumscribed.  The  infe- 
il^  *^^<?rcostal  si)aces  are  more  or  less  narrowed ;  the  shoulder  droops ; 
®  ^'pple  approaches  the  median  line ;  the  spine  may  be  curved,  the 
^^^exity  being  directed  toward  the  sound  side  (t^uite  rarely  toward  the 
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affected  side) ;  and  the  scapula  projects  from  the  chest- wall  on  the  af- 
fected mile.      In  children,  and  even  in  adults,  the  lungs  and  thorax  gnM 
ually  exyiand   in   order  to   overcome  this  chronic  deformity.     On 
other  hand,  permanent  shrinkage  of  the  thorax  may  occur. 

Palpatfon, — The  tactile  fremitus  closely  follows  the  fluid  as  it  siil 
sides  from  ahove  downward  without  any  extreme  degree  of  thickenic 
of  the  pleural  membranes,  though  cohesion  of  their  surfaces  may  pr 
vent  its  return  over  the  lower  segment.     The  inspiratory  movement 
the  chest- wall  gradually  returns,  but  not  to  its  former  limit. 

Mensuration  shows  a  steady  diminution  in  the  size  of  the  si<j 
volved,  which  finally  becomes  smaller  than  its  fellow^. 

Perenitxlon. — The  dull  or  flat  note  givers  way  to  normal  percus 
resonance,  proceeding  from  above  downward  in  a  gradual  manner;   hi 
the  latter  is  not  renewed  over  the  lower  portion  of  the  pleural  cavity 
a  long  period  after  the  exudation  has  disappeared.    The  abnormal  areas  i 
flatness  due  to  displacement  of  organs  (liver,  spleen,  heart)  also  dii^ppea 

Ameultatkm  discloses  most  important  signs  during  the  stage  of  i 
sorption.     The  breatb-sounds  reappear  at   first   above,   and   then   lower 
down,  until  the  base  is  reached.     With  commencing  subsidence  of  tj 
fluid  the  respiratory  sounds  are  feeble  and  distant*  but  later  they  resui 
their  natural  distinctness;  and  partly  as  a  result  of  the  revival  of  tl 
natural  muscular  tonicity,  and  partlv  in  consequence  of  the  disappea 
ance  of  the  fluid,  the  two  roughened  pleural  surfaces  came  in  conta 
and  play  upon  one  another,  giving  rise  to  a  rubbing,  creaking  frictic 
sound  on  auscultation.     The^e  friction-murmurs  may  persist  for  mont 
after  the  effuj^ion  has  been  absorbed.     Occasionally  the  lower  portion  ( 
the  compressed  lung  remains  permanently  inexpansile  ;  the  upper  ]K>rti<] 
of  the  lung  is  now  the  seat  of  compensatory  emphysema. 

X-rai/g. — Williams  ^  states  when  the  effusion  is  large  no  more  rajl 
pass  through  it  than  through  the  liver,   and    the  outlines  of  the  di^ 
phragm,  ribs,  and  heart  are  obliterated  on  the  side  of  the  effusion.     Tl 
fluoroscope  also  shows  the  direction  and  extent  of  cardiac  displacement 
due  to  pleural   effusions,     Williams  affirms  that  displacement  of 
heart  to  the  right  may  not  be  recognized  by  percussion,  even  when 
has  been   pushed  much  beyond  its    fiortoiil    jduce.     The  huart-soui 
return  to  their  normal  position. 

Special  Clinical  Forms  of  Acute  Sero-fibrinous  Pleurisy. — 
(1)  Tuberculous  Pleurisy. — This  is.  in  the  majority  of  instances,  second" 
ary  to  pulmonary  tuberculosis.     On  the  other  hand,  the  primary  lesion 
may  be  situated  in  the  pleural  sac  and  give  rise  to  (1)  Ai'ute  sera-fihrinofi 
phurhy  (with  the  usual  cnurse) ;  (2)  Subacute  plruriittf  (with  insidiofl 
course),  leading  to  tubercuhms  invjision  of  the  lungs;  and  (3)  C/tron 
adhnm^  pleurmf^  in  whicli  the  course  and  physical  signs  c^ 
witli  those  that  will  be  depictt*<l  in  a  j^pecial  section  on  Chronic  J 

The  morbid  lesions  are  similar  to  those  met  with  in  other  forms,  plua 
the  specific  tubercles,  which  may  be  exceedingly  numerous  (miliarj 
tubercles)  on  the  one  hand,  or  confined  to  a  few  circumscribed  areas 
the  other.  This  variety  of  pleurisy  has  no  special  etiologic  connect ic 
with  empyema,  and  the  effusion  is  usually  sero-fihrinous  and  often  blood 
stained. 

Brief  reference  should  be  made  to  those  instances  in  which  tubereij 
'  Pkiladdphut  Mtdieal  Jommai^  Janimry  0,  lUUO 
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pleurisy  is  followed  by  tuberculous  pericarditis  or  peritonitis,  or 
Wk  The  two  latter  affections  will  be  considered  dsewbere.  Suffice  it 
to  state  here  that  toberculosis  of  the  sserous  membranes  usually  pursues 
1  chronic  course,  lasting  a  year  or  more,  and  exhibits  widely  varying 
degree*  of  intensity  in  its  symptoms  in  different  cases,  and  from  time  to 
time  in  the  same  sufferer.  We  must  grant  that  tuberculoid^  pleurisy 
miy pursue  a  favorable  course  with  apparent  recovery,  though  too  often, 
aft«r  a  variable  interval  of  time,  tuberculous  symptoms  are  manifested. 

(2)  Diaphragmatic  Pleurisy. — ^Tliis  term  is  applied  to  those  instances  in 
4ich  the  diaphragmatic  portion  of  the  pleura  is  involved,  either  alone 
or  in  part.  There  occurs  an  exudate  that  may  be  either  pbietie  or  sero- 
fihriiioas,  though  rarely  large  in  nmount.  The  mfmptffWH  are  acute,  and 
tke  pain,  which  is  lancinating  in  character  and  situated  in  the  epigastric 
T%gm,  is  the  most  prominent  feature,  Geuneau  de  Mussy  ^  holds  that 
paiji  along  the  tenth  rib,  extending  from  the  anterior  extremity  to  the 

1  Itenium  and  xiphoid  cartilage,  is  pathognomonic.  It  is  increased  by 
deep  inspiration  and  by  pressure  over  the  insertion  of  the  diaphragm  at 
tlie  tenth  rib,  and  often  abates  ivhen  effusion  takes  place.  Dyspnea  is 
a  mrked  symptom  in  most  cases,  and  the  patient  may  be  forced  to 
assBDie  a  stooping  or  sitting  posture,  the  respirations  being  superficial, 
purely  thoracic,  and  **  catching/*  Cough,  nausea,  and  even  vomiting, 
tnay  occtir.  In  a  case  under  my  own  care  vomiting,  due  most  probably 
lo  associated  peritonitis,  was  a  troublesome  symptom. 

The  eoiutitutional  features  are  quite  pronounced,  and  particularly 
the  fever,  which  exceeds  that  met  with  in  other  forms  of  pleurisy.  The 
pttifDt'g  anxiety  is  extreme.  The  effusion  may  be  purulent,  and  if  so 
ttJ^ng  of  the  lower  iDtercostnl  spaces,  followed  by  edema,  may  occur. 

The  physical  signs  are  for  the  most  part  negative. 

(3)  £iiC78ted  Pleurisy.— This  term  has  reference  to  effusions  that  are 
Acmnscribed  in  consequence  of  adhesions  between  the  pleural  mem- 
inaet.  There  may  be  two  or  more  pouches,  with  €>r  without  communi- 
cation. This  so-called  encapsulated  pleurisy  may  occupy  any  part  of 
the  chest,  and  is  exceedingly  variable  in  extent.  The  symptoms  and 
plysical  «igns  are  rarely  trustworthy  for  diagnosis,  but  should  usually 
ilfopd  j^round  for  suspicion,  and  hence  shoubl  lead  in  every  instance  to 
tie  PTiiplovment  of  the  exploratory  puncture. 

(4)  Interlobar  Pleurisy. — This  variety  is  usually  secondary  to,  or 
w«ociated  with,  the  ordinary  type  of  acute  sero-fihrinous  pleurisy*  The 
wjt»Qs  surfaces,  dipping  between  the  lobes,  are  involved  in  the  inflam- 
J*»tory  process,  and  the  lluid  becomes  encapsulated  in  this  position  in 
wn&equence  of  interlobar  pleural  adhesions.  It  is  more  fre<|uent  on 
"H' H^ht  than  on  the  left  side,  and  its  favorite  seat  Is  near  ihe  root  of 
tie  lung,  between  the  upper  and  middle  lobes.  Osier''  met  with  a  case 
followiii^  pneumonia  in  which  there  was  between  the  lower  and  upper 
yn^l  middle  lobes  of  the  right  side  an  enormous  piinjlent  collection  tliat 
I'^ted  at  first  like  a  large  abscess  of  the  lung.  Fistulous  connection 
'^th  a  bronchus  often  occurs,  and  the  purulent  expectoration  that  follows 
•^^V  be  the  first  symptom  to  attract  the  attention  to  the  process  of  sup- 
P^fJition  in  the  thorax.  Prior  to  the  occurrence  of  this  accident  the 
Patient  gives  evidence  of  indisposition  w  ithout  definite  symptoms.     The 

^  ^ffk  ^  iU  MH^  1863,  vol.  li.,  quoted  by  Fox.         ^  Practiee  of  Medicine^  p.  567. 


Fia>i&.^niiui>traLtQg  fileurlay  with  c(TUJiiori :  l,c«ii«|tfesinMl  Itinif  i 
euksiou ;  2«  tlulil  e:!iucl»itiim  obliuruli iig  iiuercostui  s|MU!e8 :  li, <!• 


blood  with  the  exudate  in  acute  aero-fibrinoua  pleurisy,  in  quantity 
ficient  to  be  detectable  by  the  unaided  eye.  The  condition  must  h 
arated  from  hemothorax.  The  t'auftt'ft  of  hemorrhagic  pleurisy  are— f 
bereulous  infection,  either  of  the  miliary  or  the  chronic  (circumsci 
form,  following  tuberculous  disease  of  the  lung:  (2)  Carcinoma 
pleura;  (3)  Bright'^  tlisease  and  cirrhosis  of  the  liver;  (4)  Adynamic 
of  the  system  associated  with  malignant  forms  of  acute  infeetiouH  dii 
(pneumonia),  (o)  Advanced  age  and  alcoholism  are  among  the  eo< 
uting  conditions. 

1  hUrmHoMl  ainkt  (1894),  voL  K  p.  39. 
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In  a  certain  proportion  of  the  cases  no  assignable  cause  can  be  found, 
and  if  the  condition  be  observed  for  the  first  time  after  aspiration,  the 
hct  that  it  may  have  been  engendered  by  an  accidental  wound  of  the 
lang  must  be  remembered. 

IMagnosiS. — In  diagnosticating  pleurisy  our  attention  must  be 
directed  chiefly  to  the  physical  signs.  Unfortunately,  in  view  of  the 
fact  that  the  rational  symptoms  are  often  ambiguous,  a  physical  explor- 
ation of  the  chest  is  apt  to  be  neglected.  The  chief  difficulties  are 
encounteped  in  distinguishing  this  affection  from  conditions  in  which 
the  long  is  either  consolidated,  retracted,  or  compressed  by  solid  new 
growths,  etc.  Chief  among  the  former  is  croupous  pneumonia^  and  I 
have  tabulated  below  the  most  important  distinctions  between  it  and 
pleurisy.  The  reader  will  be  further  aided  by  comparing  Fig.  45 
(which  shows  the  physical  conditions  in  pleurisy)  with  Fig.  16,  on 
page  152,  which  shows  the  physical  conditions  in  pneumonia. 


Plbcribt  with  Effusion. 


Primary  Lobar  Pneumonia. 


Rational  Sy^mptoms, 


Ohm^  marked  by  chilliness,  persisting  for 
a  few  days. 

The  pain   is  sharp,   ''stitch-like/*   and 
strictly  localixeiL 

Coogh  irritating;  no  expectoration,  or 
catarrhaL 

Absent. 

.Moderate  ferer  of  continuous  type;  de- 
cline by  lysis. 

Systende  prostration  (moderate). 

Coantenance  pale  and  anxious. 


Herpes  does  not  appear. 


Onset  acute,  rigor,  lasting  one  hour. 

Acute  pain  (nimilar),  but  soreness  more 

diffused. 
Cough  more  marked  and  accompanied  by 

rusty  or  bloody  expectoration. 
Sputum  shows  presence  of  pneumococcus. 
Intense  fever ;  decline  by  crisis  from  the 

fifth  to  the  ninth  day. 
Prostration  marked. 
Countenance  congested  ;  mahogany  flush 

on  the  cheeks. 
Herpes  quite  common. 


hupection. 
Distention  of  the  thorax. 

Palpation, 
Diminisiied  or  absent  tactile  fremitus, 


Physical  Signs, 
None. 


Percussion. 

Flatoess,  with  great  resistance  to  the 
pleximeter-finger. 

Shows  displacement  of  neighboring  or- 
gans. 

If  the   sac  be  partly  filled,   there  is  a 
change  in  the  line  of  flatness  on  change 
of  position. 
Auscultation. 

Diminished  or  absent  breath-sounds, 
bronchial  breathing  frequent,  hut  dif- 
fused and  distant  and  unaccompanied 
by  r&les,  as  a  rule. 

Vocal  resonance  diminished  or  absent; 
egophony. 

Friction-sound  in  early  and  late  stages. 

Aspiration. 
Yields  senim. 


Marked  tactile  fremitus  (absent  only 
when  a  bronchus  is  plugged). 

Dulness  less  complete,  less  resistance, 
and  sometimes  a  tympanitic  note. 

No  displacement  of  ncignboring  organs, 
if  uncomplicated. 

Absent. 


Harsh  bronchial  breathing  and  presence 
of  rAles  in  first  and  third  stages,  unless 
a  bronchus  be  plugged. 

Bronchophony  (loud),  unless  a  bronchus 

1)€  blocked. 
No  friction-sound,  except  crepitant  rftles 

in  the  first  stage. 

Yields  a  few  drops  of  thick  blood. 
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Ctmsolidation  of  the  lung,  tine  to  tuberculous  iDfectioo,  msy  be  *Iif- 
ferentiatcd  from  pleurisy  with  cffusiion  by  means  of  the  physical  gigui 
contnusted  in  the  tnrt^going  table,  by  the  history  of  the  case,  and  by  the 
discovery  o(  the  tubercle  bacillus  in  the  sputum* 

Iljfdrothorax  presents  pliyj^icul  signs  that  simulate  Ptrongly  those  of 
pleural  effusion.  Hydrothorax,  however,  gives  the  hi8tory  of  cardiac 
or  renal  disease,  is  oftener  bilateral,  and  is  unas,sociatcd  with  a  rise  in 
temperature  or  with  the  pain  or  friction-sounds  peculiar  to  pleurisy.  In 
hydrothorax  the  withdrawn  Huid  has  a  specific  gravity  below  1U15, 
while   that  of  the   pleural  exudate  is  above   lUlT. 

Tumors  and  t^ynts  of  the  thorax  will  give  complete  dulneea,  will  dia- 
place  the  heart,  and  compress  the  lung  on  the  affected  side,  thus  caus- 
ing an  absence  of  the  respiratory  murnnir,  etc.  But  the  history  of  the 
case,  the  situation  of  the  dulness  (usually  over  the  upper  or  middle  parts 
of  the  lung),  the  absence  of  uniform  distention  extending  to  the  bade, 
and  the  exaggerated  tactile  fremitus  and  vocal  resonance  will  serve  to 
distinguish  these  affections  from  pleurisy  with  effusion. 

Ei'hhiocoecut  cy^t  of  the  liver,  or  abseestf  of  this  organ,  pushing  up- 
wan  t  will  cause  retraction  or  even  compression  of  the  lung,  and  hence 
will  alsii  jiroduce  most  of  the  physical  signs  of  pleurisy  with  effiiwion. 
The  former  affections  can  be  discriminated  only  by  a  correct  appreciation 
of  the  history,  by  the  presence  not  infrequently  of  a  friction^ound 
auscultation,  and  by  immovably  fixed  upper  convex  boundary  of  d 
ness.  If  doubt  remains,  an  exploratory  puncture  should  be  mm 
and  the  fluid  witlidrawn  should  be  subjected  to  a  chemical,  microsc<ipi 
and  bacteriologic  investigation. 

An  enormoua  pericardial  effuidon  may  be  mistaken  for  a  pleural  el 
sion  on  the  left  side.  In  the  former,  however,  there  is  commonly  a  hi 
tory  of  rheumatism,  and  dyspnea  is  the  most  urgent  symptom,  whi 
the  heart-soumls  are  greatly  enfeebled ;  moreover,  the  heart  is  not  i- 
placed  to  the  right  as  in  pleural  effusion.  Again,  Hat  tympany  is  o' 
tained  in  the  posterior  portion  of  the  axilla  and  good  pulmonary  reson- 
ance at  the  base  in  the  postero-Iateral  region  of  the  chest,  differing  from 
the  results  of  percussion  in  pleuritis. 

For  practical  purposes  it  is  desirable  to  distinguish  the  tuhereuimu 
from  the  rarer  forms  of  pleurisy.  This  is  sometimes  possible  by  paying 
due  regard  to  the  previous  history  of  the  patient,  including  hereditai 
taint,  by  noting  certain  clinical  peculiarities  fsuch  as  associated  di 
ease  of  other  serous  membranes  and  of  the  lung  and  bilateral  tnfla: 
mation  of  the  pleura),  and  by  the  results  of  an  examination  of  the 
exudate.  In  a  dubious  case  the  guinea-pig  should  be  inoculated  with 
the  exudate,  and  if  the  patient  be  tuberculous  positive  results  may  be 
confiflently  ex|>ected. 

Buration  and  Prognosis, — Tliis  depends  largely  upon  the  caui 
The  course  of  acute  sero-fibrinous  pleurisy  is  not  definite,  but  is  madt^ 
of  two  parts — the  febrile  followed  by  the  non-febrile  stage.     The  fo 
lasts  from  one  to  three  weeks,  and  is  due  to  an  infectious  inflamml 
tion ;  it  corresponds  to  the  period   when   the  effusion  occurs,  and 
appearance  of  a  non-febrile  period  indicates  the  subsidence  of  the  inflai 
mation.     The  exudate  may  be  poured  out  rapidly,  and  may  be  ab9H>rb( 
not  less  rapidly ;    more    commonly,  however,  the  effusion  takes  pF 


it 
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ntlw  gradually,  and  the  same  is  true  of  resolution.     Again,   large 
effosions  may  persist  in  consequence  of  a  purely  mechaiikal  hindrance 
to  rtjsorption ;  and  finally,  the  course  may  become  subacute  or  chronic 
inconsequence  of  the  development  of  enipyenia.    The  continued  absence 
of  bacteria  in  the  pns  speaks  for  tuberculosis.     Such  facts  as  these  con- 
stitute an  explanation  for  the  great  differences  in  the  duration  of  the 
-  V  Simple  sero-tibrinous  pleurisy,  iucluding  the  ht'uiorrbugic  variety, 
ixiiii.^A  it  appears   as  a  complication   in   the  later  stages  of  some  other 
pun  disease,  has  a  comparatively  favorable  prognosis.     Death  rarely 
tui\i^  suddenly,  without  adequate  let^ions  to  explain  its  occurrence. 
Jlureover.  the  superadditiun  of  symptoms  of  onipyenui  renders  the  prog- 
liosis  far  less  hopeful.      Again,  the  crippling   influence  upon  the  lung- 
tissue  of  previous  attacks,  owing  to  resulting  adiiesions,  roust  he  borne 
m  mind,  since  chronic  bronchitis  and  eiriphysema  often  supervene. 

Treatinetlt. — In  the  first  stage  the  treatment  is  the  same  as  for  dry 
€>r  plastic  pleurisy.  During  tlie  seccmtl  stage,  that  of  cflusiuu,  the  objects 
pf  treatment  are  threefold:  (1)  To  limit  the  extent  and  intensity  of  the 
inflammatory  process;  (2)  To  accomplish  the  removal  of  the  eflusion ; 
and  (3)  To  support  the  strength  of  the  patient. 

(1)  To  Limit  tlie  Extent  and  Intenaity  of  the  Inflammatory  Process.^ — 
Ta  this  end  two  classes  of  agents  are  employed— namely,  (a)  Internal^ 

|«id  (h)  External 
Among  the  latter  are  connter-irritants,  as  sinapisms  and  iodin,  by 
'Jaeans  of  which  gentle  but  onstant  counter-irritation  is  to  be  main- 
f^iDed*  Another  agent  of  great  worth  is  cold,  applied  by  means  of  the 
>ce-biig  or  ice-water  bag,  and  if  the  temperature  rises  to  102°  F,{38*8'^  C.) 
^^<*ol  spongiugs  of  the  surface  of  the  body,  together  with  the  use  of  the 
^ce-cap^  will  be  found  highly  usefuL  Roberts  recoiu mended  keeping 
^*i^  affected  structures  at  complete  rest  by  fixing  in  a  mechanical  manner 
^t^  side  affected.  For  this  purpose  8tri|is  of  adhesive  plaster  must  be 
^^tnly  and  evenly  applied  to  the  chest,  and  by  this  means  the  pain  is 
J'^lieved  and  the  amount  of  inflammatorv  product  poured  out  is  greatly 

^^^^    The  internal  remedies  embrace  ijuinin,  the  salicylates,  and  opium, 

l^r^-^pium   and  quinin  are  potent   in    controlling  inflammation  of  serous 

^■^^embranea :  the  former  being  given  preferably  either  in  the  forra  of 

K^\ippo«itorie8  or  hypodermically,  and  the  latter  in  divided  doses,  in  cap- 

^%ile.  followed  by  a  few  drops  of  mineral  acid,  administering  gr.  xvj   to 

^L^^  (1.036-1.2%)  daily.*     I  have  observed  good  results  from  the  salicy- 

^pl^tes  (3j-ij — 4. 0-8.0,   daily),   which    have   been   warmly   advocated   by 

Fiedler,  Koester/  and  others,  as  valuiible  in  mitigating  or  even  aborting 

t:he  inflammation  of  the  pleune,  and    thus    in    limiting   the  amount  of 

effusion.     It  must  not  be  forgotten  tliat  the  effusion  is  due  to  iiti  irjflam- 

mation^  and  not  to  a  simple  transudation.     The  use  of  mild  diaphnretics 

and  diuretics,  coupled  with  repeate<i  small  doses  of  salines,  also  aids  in 

reducing  the  inflammation   in  the  pleura.     With  a   subsidence  of  the 

inflammatory  process  the  temperature  falls,  and,  when  the  latter  reaches 

a  point  near  to  the  normal,  our  efforts  should  be  directed  toward  the 

'  International  Oinie*  (18921,  vol.  i.,  second  •eries. 

•  Annual  t^  the  Untfcnai  Mediind  ScienctM  (1893),  vol  i.  (A-31). 
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fulfilment  of  the  second  leading  indication,  (2)  the  removal  of  the 
effusion. 

Little  is  to  be  accomplished  by  local  means,  though  iodin,  per- 
sistently employed,  sometimes  does  good.  The  following  ointment  may 
also  be  tried : 

'Bf.  Ung.  ichthyol.  (12  per  cent.), 

Ung.  iodinii  comp.,  da,  3vj  (24. OJ ; 

Ung.  belladonnse,  q.  s.  ad  Jij  (64.0). — M. 

Sig.  Apply  twice  daily. 

Blisters  are  not  admissible. 

Mild  hydragogue  cathartics,  and  especially  the  salines,  after  the 
Matthew  Hay  method  (e.  e.  3ij  to  3s8 — 8.0-16.0,  in  the  smallest  possible 
amount  of  water,  on  rising  in  the  morning),  stimulate  absorption  from 
the  pleural  cavities  by  draining  the  blood  of  a  certain  amount  of  serum. 
Unirritating  diuretics  may  also  be  employed,  but  I  have  found  no  appre- 
ciable advantage  from  their  use.  Free  diaphoresis  (from  the  use  of  pilo- 
carpin)  sometimes  assists  in  the  absorption  of  the  exudate,  but  it  should 
not  be  employed  in  the  presence  of  feeble  heart-action  or  marked  dis- 
placement of  the  organ.  Among  measures  to  promote  absorption,  the 
best,  in  my  own  experience,  is  the  following  combination : 

'B^.  Potassii  iodidi,  5J  (4.0^; 

Syr.  ferri  iodidi,  3ij  (8.0) ; 

Syr.  sarsap.  comp.,  5J  (32.0); 

Ess.  pepsinse,  q.  s.  ad  Sij  (64.0). — M. 

Sig.  5J  (4.0)  every  four  hours,  diluted;  the  dose  to  be  doubled  at 
the  end  of  four  days  if  well  borne  by  the  stomach.* 

The  patient  should  be  put  upon  a  dry  diet  in  order  to  increase  the 
plasticity  of  the  blood,  which  is  thus  induced  to  absorb  the  liquid  exu- 
date from  the  pleural  cavity.  The  modus  operandi  of  this  treatment  is 
different,  but  the  effect  aimed  at  is  the  same  as  when  saline  purgatives 
are  given.  The  exudation,  however,  defies  all  efforts  at  removal  in  about 
33  per  cent,  of  the  cases,  and  in  such  the  withdrawal  of  the  liquid  by 
aspiration  (thoracentesis)  must  be  practised.  The  indications  for  thora- 
centesis arise  at  two  different  periods  in  the  course  of  pleurisy  with 
effusion : 

(1)  During  the  febrile  stage,  while  efforts  are  being  directed  to  com- 
bating the  inflammatory  process.  The  object  during  this  stage  is  to 
avert  imminent  danger  to  life,  and  not  merely  to  remove  the  fluid. 
The  conditions  demanding  immediate  thoracentesis  are — (a)  when  one 
pleural  sac  is  completely  filled  or  when  Skoda*s  resonance  extends  from 
the  clavicle  downward  no  farther  than  the  second  interspace;  (6)  in 
double  pleurisies,  when  both  sides  are  half  filled,  since  death  may  occur 
from  rapid  filling  of  one  or  the  other  side ;  {c)  in  cases  of  copious  effu- 
sions, upon  the  first  signs  of  involvement  of  the  unaffected  side,  such  as 
moist  r&les,  broncho-vesicular  breathing,  and  impaired  resonance;  (d) 
the  appearance  of  serious  symptoms,  such  as  orthopnea  or  syncopal 
attacks  with  cyanosis ;  {e)  marked  displacement  of  the  heart,  especially 
if  one  or  more  murmurs  develop  in  the  organ. 

^  The  author  has  employed  this  formula  in  more  than  dO  cases  with  very  good  resolta. 
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(2)  Tie  indications  for  aspiration  during  the  second  or  afebrile 
perorl  when  the  main  object  is  to  remove  the  exudate,  are — (a)  if  no 
dimiantion  in  the  quantity  of  liquid  effusion  has  taken  place  one  week 
after  the  temperature  has  reached  the  normal;  (b)  in  subacute  cases, 
inwhicii  there  is  little,  if  any,  temperature  from  the  beginning;  aspira- 


tion f 


ihi  not  then  be  withheld  louijjer  than  three  weeks. 


The  operation  is  free  from  danger  if  carried  out  under  antiseptic  pre- 

csutirjns  and  if  a  modem  aspirator  is  employed.    The  instrument  should 

aI  ws  be  teste  d  befo  r e  i  t  i  s  u  se  d .    T  h  e  p  at  i  en  t  re s t  s  i  n  b  e  d  i  n  t h  e  s  e m  i -r e- 

cumljcnt  posture,  the  arm  of  the  affected  side  being  brought  forward  with 

tie  band  placed  on  the  opposite  shoulder,  i?o  as  to  separate  the  ribs  from 

one  another.    The  point  of  puncture  is  in  the  sixth  interspace  on  the  right- 

iaatlaide  and  the  seventh  interspace  on  the  left,  in  the  mid-axilla,  or 

just  below  the  outer  angle  of  the  scapula  in  the  seventh  right  and  eighth 

fcft interspaces,  respectively.     An  assistant  draws  up  the  skin  from  the 

interspace,  while  the  operator  uses  the  fore  finger  of  Ids  free  hand  as  a 

director.     The  needle  should  he  introdiiee<I  with  a  (piick  thrust,  hug- 

g'iiig  the  rib  below  the  interspace,  but  endeavoring  to  avoid  striking  its 

B    periosteal  covering.     The  tin  id  may  not  be  obtained  at  the  first  opera- 

H    tion,  and  the  reasons  for  this  failure  are  several.     The  costal  pleura 

iH    maybe  excessively  thickened,  or  we  may  meet  with  a  much-thickened 

"     fibrouB  band.     Again,  the  tluid  may  be  encapsulated  ;  and,  lastly,  the 

needle  may  become  blocked.     Under  these  circunistjinees  repeated  trials 

sbould  be  made. 

Tbe  amount  of  fluid  withdrawn  at  one  time  should  never  be  large 

(S^ij  to  xxiv — 384.0-768.0),  though  a  relatively  larger  qnantity  may 

be  taken  during  the  febrile  stage  than  during  the  afebrile,  since  in  the 

latter  instance  the  lung  has  been  compressed  for  a  longer  period  of  time. 

^hc  fluid  is  allowed  to  drain  aw  ay  slow  ly,  a  small  neetlle  being  used,  so' 

^  to  invite  the  lung  to  expand  in  a  gradual  matiner.     If  this  precaution 

^   not  taken^  the  paretic  pulmonary  capillaries  are  apt  to  become  tbe 

*^^t  of  sudden  fresh  congestion,  followed  by  edema,  and  often  by  a 

*J*^€dily  fatal  termination.     Thoracentesis  is  to  he  repeated  at  intervals 

f**    .^veral  days  if  nature  does  not  take  up  the  work  of  absorption,  fol- 

^^"^ing  the  first  operations.     If  during  the  oj>eration  incessant  cough, 

J  i^spnea,  a  tendency  to  syncope,  marked  thoracic  constriction,  or  sudden 

_^  ^tense  pain  be  developed,  the  needle  must  be  withdrawn  instantly. 

UL        Thoracentesis  should  not  be  resorted  to  in  cases  in  which  croupous 

^^"iieumonia  is  associated,  and  never  in  very  aged  and  excessively  feeble 

t*ersons. 

(3)  To  Support  the  Strength  of  the  Patient.— Tbe  powers  of  the  sys- 

^f*ni  are  to  be  maintained  by  a  nutritious  diet,  bodily  rest,  and  other 

tiygienic  measures.     The  lighter  forms  of  solid  food  may  be  allowed 

Whenever  they  are  found  to  agree,  and  it  is  important  to  promote  the 

digestive  power,  should  the  latter  be  weak,  by  the  adrainistration  of 

I  suitable  remedies.  During  the  stage  of  convalt'»cenet\  therefore,  tonics 
(strychnin,  quinin,  and  arsenic)  are  to  be  administered.  Tbe  dietary 
should  be  liberal,  though  composed  of  wholesome  articles.  Gentle  exer- 
cise in  the  open  air  is  to  be  encouraged,  and  massage  of  the  muscles  of 
the  affected  side  tends  to  re-establish  their  usual  vigor.  To  bring  about 
the  beet  possible  chest-expansion  nothing  is  so  good  as  light  gymnastic 
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exercises,  together  with  the  methodical  practice  of  deep  inspirations  for 
a  minute  or  two  at  intervals  of  three  or  four  hours.  I  am  of  opinion 
that  the  management  of  the  third  stage,  or  that  of  convalescence,  is 
similar  to  that  of  tuberculosis. 

EMPYEMA  (purulent  PLEURITIS). 

Definition. — A  suppurative  inflammation  of  the  pleura. 

Fathologfy. — On  opening  the  pleural  sac  after  death  we  may  find  a 
thick,  creamy  pus,  though  more  frequently  it  is  sero-purulent  and  sepa- 
rated into  two  layers — an  upper,  clear,  greenish-yellow  serous,  and  a 
lower,  thick,  purulent  layer.  In  a  smaller  proportion  of  cases  the  exu- 
date is  fibrino-purulent.  The  odor  emitted  from  the  purulent  collection 
is  either  sweetish  or  fetid  {e.  g.  when  due  to  wounds),  and,  when  the 
condition  is  associated  with  gangrene  of  the  lung  or  pleura,  horribly 
oftensive.  Microscopic  examination  shows  that  the  inflammatory  prod- 
ucts are  identical  with  those  of  purulent  inflammation  in  general.  The 
pleural  membranes  are  the  seat  of  a  more  intense  inflammation  than  in 
acute  sero-fibrinous  pleurisy,  and  are  greatly  thickened  (1  to  2  mm.). 
They  present  a  granular  suppurating  surface,  and  both  visceral  and 
costal  pleurae  exhibit  perforations,  and  the  latter,  often  erosions. 

Histologically^  the  altered  membranes  consist  of  new  connective  tis- 
sue, new  blood-vessels,  and  numerous  leukocytes. 

Btiology. — The  following  are  the  chief  circumstances  under  which 
empyema  arises :  (1)  As  a  sequel  of  the  acute,  sero-fibrinous  variety. 
However  clear  the  effusion  may  be,  it  always  contains  corpuscular  ele- 
ments, which  in  the  further  progress  of  certain  cases  undergo  coincident 
increase  in  numbers  until  the  effusion  presents  a  milky  aspect,  when  it 
is  said  to  be  purulent.  Thoracentesis  may  be  responsible  for  this 
change,  though  never  if  performed  under  rigid  aseptic  precautions. 

(2)  In  children  the  effusion  early  becomes  purulent  in  many  instances. 

(3)  Secondary  to  the  acute  and  chronic  infectious  diseases — blood 
metastasis — (pyemia,  scarlatina,  pneumonia,  tuberculosis,  and  dysentery 
most  frequently  ;  typhoid  fever,  measles,  whooping-cough  rarely). 

(4)  Secondary  to  malignant  affections  of  contiguous  organs  (lungs, 
esophagus),  or  tuberculous  cavities  which  perforate  the  pleura.  Rarely, 
carious  ribs  and  vertebne  may  cause  empyema. 

(5)  Lymphatic  metastasis  is  probably  an  important  means  by  which 
bacteria  reach  the  pleura  from  neighboring  but  not  contiguous  tissues 
(McFarland). 

(6)  Injuries  to  the  chest  may  set  up  empyema  (fracture  of  the  ribs, 
stab  or  other  penetrating  wounds). 

Bacterial  Of/ ir  iiivestigation  has  shown  that  the  organisms  most  fre- 
quently present  are  the  micrococcus  lanceolatus  {meta'pneumonia\  strep- 
tococcus, staphylococcus,  and  tubercle  bacillus.  The  cases  due  to  pnen- 
niococci  usually  pursue  a  favorable  course.  The  leptothrix  pulmonalis 
is  often  found  iit  putrid  effusions. 

Clinical  History. — The  symptoms  vary  with  the  cause.  The  on- 
set may  be  eliaracterized  by  acute  symptoms,  such  as  rigor,  followed  by 
high  temperature  and  signal  prostration,  and  in  the  affected  side  there 
may  be  severe  pains,  aggravated  by  deep  breathing  and  bodily  move- 
ments. 
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If  the  exudate  becomes  gangrenous,  a  typhoid  state  develops  early, 
and  the  case  is  apt  to  prove  fatal  in  the  course  of  a  few  weeks.  It  is 
quite  a  common  event  for  the  acute  symptoms  that  characterize  the  in- 
vasion to  be  replaced  at  the  end  of  a  week  or  more  by  the  more  obscure 
rational  symptoms  of  chronic  empyema.  The  latter,  however,  may  de- 
velop very  insidiously  as  a  secondary  aflFection.  The  rational  symptoms 
in  a  well-marked  case  should  always  excite  a  suspicion  of  the  presence 
of  the  affection,  but  cannot  set  the  question  of  diagnosis  at  rest.  The 
local  Sffmptoms  (pain  cough,  and  expectoration)  are  of  a  mild  character ; 
the  dyspnea,  however,  that  is  usually  present  may  be  more  or  less  in- 
itense.  I  have  on  more  than  one  occasion  found  an  utter  absence  of 
-these  symptoms.  The  general  symptoms  are  those  of  septic  infection — 
cUurnal  chills  occurring  at  irregular  intervals,  followed  by  intense  parox- 
isms of  fever  and  profuse  sweating — and  such  patients  lose  flesh  and 
^row  pale  and  weak.  The  temperature  is  higher  than  in  pleurisy  with 
effusion  and  is  intermittently,  though  irregularly,  elevated. 

Peptonuria  is  a  symptom  of  purulent  pleurisy  that  is  not  without 
diagnostic  value.  It,  however,  also  occurs  in  suppuration  associated 
-with  the  third  stage  of  pulmonary  tuberculosis,  and  in  suppuration  due 
"to  other  causes.  While  not  indicative  of  empyema,  it  nevertheless  serves 
sometimes  to  eliminate  sero-fibrinous  pleurisy.  The  urine  also  con- 
tains indican  in  excess  in  the  various  suppurations,  at  least  from 
time  to  time,  if  not  constantly.  Blood'examination  invariably  shows 
leukocytosis. 

If  the  pus  is  not  removed  artificially,  it  frequently  breaks  into  the 
lung,  penetrates  it,  and  finally  discharges  through  a  bronchus.  Pneu- 
mothorax now  tends  to  supervene.  Traube  contends  that  necrosis  of 
the  pulmonary  pleura  may  allow  of  the  soaking  of  the  pus  through  the 
spongy  lung-tissue  into  the  bronchi,  without  the  establishment  of  a  fis- 
tulous connection  between  the  latter  and  the  pleural  sac,  and  hence 
without  the  formation  of  pneumothorax.  Besides  rupture  into  the 
lung  and  external  rupture,  empyema  may  perforate  neighboring  organs, 
as  the  esophagus,  pericardium,  stomach,  and  peritoneum.  In  rare  in- 
stances the  pus  burrows  along  the  spine  behind  the  peritoneum  and  the 
psoas  muscle,  reaching,  finally,  the  iliac  fossa  and  simulating  psoas  or 
lumbar  abscess. 

Fhysieal  Signs. — These  are,  for  the  greater  part,  identical  with  those 
of  pleurisy  with  effusion.  Attention  will  therefore  be  called  only  to 
such  as  are  more  or  less  distinctive  of  the  affection.  Slight  edema  of 
the  chest-wall  over  the  seat  of  effusion,  especially  in  children,  is  often 
present,  and  if  the  pleural  sac  be  not  aspirated,  the  abscess  may  point 
externally  and  evacuate  itself  spontaneously.  In  the  latter  event  a  pro^ 
tmsion  between  the  ribs  shows  itself:  this  may  be  the  seat  of  fluctua- 
tion, and  present  an  inflammatory  appearance  prior  to  its  rupture,  with 
subsequent  discharge  of  its  contents.  The  opening  is  usually  found  in 
the  fifth  interspace  in  front,  and  less  frequently  in  the  third  and  fourth 
interspaces  or  below  the  angle  of  the  scapula  behind.  The  upper  level 
of  the  fluid  does  not  change  so  readily  on  changing  the  posture  of  the 
patient,  but  requires  a  longer  period  of  time. 

BaccelKs  sign^  or  the  transmission  through  a  serous  exudate  of  the 
whispered  voice,  is  sometimes  an  aid  in  the  discrimination  of  pleurisy 
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with  effusion  from  empyema.  According  to  my  own  observation,  though 
it  is  not  invariably  propagated  by  large  serous  exudations  of  the  pleura, 
it  is  yet  detectable  in  a  large  majority  of  instances,  whilst  I  have  never 
observed  it  in  empyema. 

Pulsating  Pleurisy. — Pulsation  synchronous  with  the  cardiac  beat  in 
pleural  effusion  has  received  various  designations  {pulsating  empyema^ 
empyema  necessitatis^  pulsating  pleurisy).  The  latter  term  is  the  most 
appropriate  one,  in  view  of  the  fact  that  it  occurs  not  only  in  empyema 
necessitatis,  but  also  in  empyema  (which  manifests  no  tendency  to  point 
externally)  and  rarely  in  sero-fibrinous  pleurisy. 

Its  etiology  is  not  definitely  known.  The  principal  causal  factors, 
however,  seem  to  be— (1)  a  copious  effusion ;  (2)  paresis  of  the  inter- 
costal muscles,  inducing  relaxation  of  the  thoracic  wall ;  (3)  a  somewhat 
forcible  heart-beat  (Henry).  The  rational  symptoms  of  empyema  are 
present.  The  physical  signs  are  also  identical  with  those  of  the  latter 
affection,  with  the  pulsation  superadded.  There  are  instances  in  which 
palpation  alone  detects  the  systolic  pulse  in  the  pleural  effusion.  With 
rare  exceptions  the  effusion  occupies  the  left  pleural  sac.  The  pulsation 
may  be  limited  to  two  or  three  interspaces  or  it  may  be  visible  over  the 
entire  antero-lateral  aspect  of  the  chest ;  pulsation  at  the  back,  however, 
is  rare. 

Differential  Diagnosis. — An  absolute  distinction  between  empy- 
ema and  pleurisy  with  effusion  rests  solely  upon  the  results  of  an  aseptic 
exploratory  puncture.  For  this  purpose  the  needle  attached  to  the  ordi- 
nary hypodermic  syringe,  or,  preferably,  the  surgeon's  ezplorins-needle, 
may  be  employed,  withdrawing  but  a  very  small  quantity  of  the  fluid, 
which,  if  purulent  in  character  should  be  examined  bacteriologically. 

Pulsating  pleural  effusion  simulates  closely  aneurysm  of  the  thoracic 
aorta.  When  pulsation  occurs  in  empyema,  however,  it  is  seen  to  be  to 
the  left  of  the  normal  course  of  the  aorta :  the  rational  symptoms  and 
usual  physical  signs  of  purulent  pleural  effusion  are  usually  present  also, 
while  the  vascular  symptoms  and  signs  of  aneurysm  of  the  aorta  (thrill, 
bruit)  are  absent. 

Prognosis. — Empyema  is  a  serious  disease,  but,  obviously,  the  out- 
look will  be  modified  by  the  special  etiology.  Spontaneous  absorption 
may  occur,  though  it  is  extremely  rare.  The  discharge  of  the  contents 
of  the  pleural  sac  through  the  bronchial  tubes  is  a  comparatively  favor- 
able event,  some  cases  in  which  this  occurs  recovering,  while  in  others 
death  follows  in  consequence  of  the  sudden  inundation  of  the  bronchi. 
An  empyema  may,  in  rarer  cases,  empty  itself  externally  with  favorable 
issue  {empyema  necessitatis).  Evacuation  of  the  pleural  cavity  is  often 
followed  by  a  continuous  discharge  of  pus  for  an  indefinite  period.  As 
a  result  of  the  long-continued  suppurative  process,  death  may  take  place 
by  slow  asthenia.  It  must  not  be  forgotten,  however,  that  an  unfavor- 
able termination  may  be,  in  part  at  least,  ascribable  to  certain  associated 
affections  (phthisis,  pericarditis).  Double  empyema,  fortunately  a  rare 
condition,  is  exceedingly  grave. 

Among  children  the  outlook  is  much  more  favorable  than  among 
adults.  The  prognosis  has  been  rendered  less  serious  by  the  applica- 
tion of  surgical  principles  in  the  treatment  of  the  disease.  In  all  cases 
in  which  recovery  ensues  there  is  a  progressive  obliteration  of  the  pleural 
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afi^,  owing  to  adhesions,  which  finally  become  universal  and  lead  to 
marked  retraction  of  the  affected  Bide  [pleuritts  retrakens), 

Treatmetlt. — The  treatment  of  empyema  is  chiefly  surgieaL  In  a 
AM  tile  condition  may  terminate  in  recovery  without  operation,  and 
bDce  may,  at  this  period  of  life,  be  allowed  to  run  for  two  or  three  weeks, 
tioraceotesis  being  resorted  to  if  sufiocation  he  threatened.  In  an  adult, 
loiever.  if  the  purulent  effusion  be  copious,  aspiration  sbould  be  per- 
formed at  on  ce  as  a  t  e  m  po  r  ary  mean  s  o  f  re  lie  f .  Em  py  em  a  fo  1 1  o  w  i  n  g  p  n  eu  - 
mm  may  terminate  favorably  after  one  or  more  tappings ;  hut  unless 
COD tra indicated  by  an  unfavorable  general  condition  of  the  patient,  such 
IS  is  met  with  in  the  closing  stages  of  pulmonary  tuberculosis,  free  incision 
should  be  made  without  delay.  The  pleural  sac  should  be  opened  in  the 
fiftk  or  sixth  interspace  outside  of  the  mammary  line,  the  incision 
being  from  2  to  8  cm.  in  length.  Resection  of  a  rib  (Estlander's  opera- 
tiaoj  ig  advocated,  but  if  the  drainage  afforded  by  free  incision  be  complete 
'nesection  is  unnecessary.  It  is  only  indicated  when,  by  approximation 
of  the  ribs,  the  free  exit  of  the  pus  is  hindered  (Vereheyli  -),  Opinions 
*re  divided  as  regards  the  value  of  irrigation  of  the  pleural  cavity. 
^Heo  the  pus  emits  an  offensive  odor  irrigation  with  a  disinfecting 
solution  is  imperative.  Carbolic  acid  should,  however,  not  be  used. 
^  rare  instances  accidents  arise  during  irrigation  (sudden  collapse, 
Convulsions),  and  I  have  repeatedly  observed  a  dangerous,  and  in  one 
instance  a  fatal,  collapse  as  the  result  of  irrigation  in  children.  The 
careful  insertion  of  a  roll  of  iodoform  gauze  is  a  method  to  be  preferred 
to  irrigation,  except  when  the  effusion  is  stinking.  For  further  details 
in  the  operative  treatment  of  empyema  the  reader  is  referred  to  text- 
hooks  on  surgery.  Every  effort  should  be  made  to  favor  obliteration  of 
the  cavity  during  post-operative  treatment.  The  indication  is  to  bring 
Aoni  the  best  possible  riegree  of  re-expansion  of  the  compressed  lung, 
*iid  in  order  to  accomplish  this  the  method  advised  by  Ralston  James 
has  been  practised  with  great  success  in  the  surgical  wards  of  the  Johns 

■  Hopkins  Hospital.  The  patient  daily  for  a  certain  length  of  time,  in- 
"^eafting  gradually  with  the  increase  of  his  strength,  transfers  water  by 
air-pressure  from  one  bottle  to  another.  The  bottles  should  he  large, 
folding  at  least  a  gallon  each,  and  by  an  arrangement  of  tubes,  as  in 
^"e  Wolff  bottle,  an  expiratory  effort  of  the  patient  forces  the  water 
^''rjm  one  bottle  into  the  other.  In  this  way  expansion  of  the  com- 
Pl*t*ssed  lung  is  systematically  practised.     The  abscess-cavity  is  gradu- 

1*"lly  closed,  partly  by  the  falling  in  of  the  chest-wall  and  partly  by  the 
Expansion  of  the  lung.^  In  long-standing  cases,  in  which  the  lung  cannot 
^Xpand  on  account  of  tljick  bands  of  adhesion,  the  pleural  layers  can- 
"*i^it  be  brought  into  juxtaposition  without  more  or  less  sinking  in  of 
'tbe  chest- wall.  De  Lorme's  operation  (stripping  the  pseudo-membrane 
ft'om  the  compressed  lung)  may  be  advisable.  This  retraction  of  the 
wiorax  is  probably  hastened  by  timely  resection  of  one  or  more  ribs,  the 
Amount  of  bone  to  be  removed  depending  upon  the  **  expansive  power 
^f  the  lung  and  elasticity  of  the  thorax.*' 

The  duration  of  empyema  is  longer  than  in  pleurisy  with  effusion, 
Md  the  former  affection  tends  to  exhaust  to  a  greater  degree  the  powers 
of  the  system  than  the  latter;  hence  the  physician's  attention  should  be 

'  Quoted  in  Annual  of  the  Univermt  Med*  ScienceSf  1892,  vol,  i.  sec,  A. 
*0«ler  s  Text-hook  of  Medicine^  p.  605, 
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directed  to  the  support  of  the  vital  forces  by  all  possible  agencies, 
modified  to  some  extent  by  the  special  etiology  of  the  case. 

CHRONIC  PLEURISY  (ADHESrVB  PLEURISY). 

Definition. — Chronic  inflammation  of  the  pleural  layers  — (a)  with 
effusion,  and  (ftj  without  effusion. 

(a)  Chronic  Pleurisy  with  Effasion. — This  sub-variety  may  follow  acute 
sero-fibrinous  pleurisy,  and  less  frequently  it  has  an  insicuous  develop- 
ment. The  morbid  lesions,  including  the  character  of  the  exudate,  may 
also  be  identical  with  those  of  the  acute  or  subacute  forms  of  the  affec- 
tion. Fibrin  and  serum  are  present  in  varying  relative  proportions,  the 
latter,  however,  as  a  rule,  in  preponderating  proportion  when  compared 
with  the  composition  of  the  exudate  in  acute  pleurisy.  The  secondary 
consequences  of  copious  acute  effusions  also  are  met  with — i.  e.  displace- 
ment of  adjacent  organs  (liver,  spleen,  heart)  and  unilateral  dilata- 
tion of  the  chest.  When  the  fluid  is  either  absorbed  or  removed  and 
the  case  ends  in  recovery,  marked  contraction  of  the  affected  side  re- 
sults, since  the  lung,  which  is  covered  by  thick,  organized  bands  of 
adhesion,  cannot  re-expand.  Symptoms. — But  for  slight  dyspnea  upon 
muscular  exercise  the  subjective  symptoms  are  frequently  wanting.  The 
pulse  is  compressible  and  accelerated,  as  a  rule,  and  there  is  a  trifling 
rise  of  temperature  in  the  evening  hours.  If  the  effusion  becomes 
purulent,  hectic  fever  develops,  leading  to  asthenia,  and  the  latter  con- 
dition eventually  terminates  life.  Death  may  also  be  due  to  secondary 
suppurations  (abscess  of  brain,  etc.).  In  most  cases  occurring  in  chil- 
dren the  effusion  early  changes  to  pus.  The  physical  signs  do  not  differ 
from  those  in  acute  sero-fibrinous  pleurisy.  The  duration  of  the  cases 
varies  from  three  months  to  several  years,  or  intercurrent  pulmonary 
tuberculosis  may  shorten  the  course  of  the  affection. 

(6)  Chronic  Dry  or  Adhesive  Pleurisy. — (1)  This  may  succeed  to  the 
acute  or  chronic  sero-fibrinous  pleurisy.  If  the  liquid  portion  of  the 
exudate  is  absorbed,  the  pleural  membranes  come  into  more  or  less  close 
apposition,  being  separated  only  by  fibrinous  elements  that  become 
organized  into  a  layer  of  firm  connective  tissue.  Hence  the  two  layers 
of  the  pleura,  that  are  greatly  thickened,  cannot  be  separated,  owing  to 
the  firmness  of  the  adhesions.  In  most  cases  the  autopsy  shows  the 
latter  condition  to  be  most  pronounced  at  the  base,  while  the  lung  is 
found  to  be  compressed  and  the  seat  of  fibroid  change.  If  it  follows 
the  acute  form,  the  extent  of  retraction  is  slight,  since  there  are  no 
dense  fibrous  bands  to  prevent  a  fair  degree  of  lung-expansion  ;  if  it 
succeed  the  chronic  form,  however,  or  empyema,  the  extent  of  retraction 
and  flattening  will  be  (juite  marked.  The  exudate  may  undergo  cal- 
careous degeneration,  and  occasionally  little  pouches  of  fluid  may  be 
found  between  the  false  bands. 

There  is  a  large  class  of  cases  that  are  dry  from  the  onset  {idio- 
pathic (Irji  rhronic  pleurisi/),  and  this  variety  may  either  be  a  sequel 
of  acute  plastic  pleurisy  or  primarily  tuberculous.  The  condition  is 
very  commonly  met  with  at  autopsy  in  subjects  who  during  life  had 
never  presented  symptoms  of  pleurisy  with  effusion.  The  plastic  exu- 
date, however  slight,  invariably  tends  to  become  organized,  with  result- 
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ing  fibrinons  adhesion  of  the  two  layers  of  the  pleura.  Most  generally 
the  adhesions  are  circumscribed,  and  if  tuberculous  in  origin  are  most 
frequently  apical  and  often  bilateral.  Under  these  circumstances  small 
caseous  masses  and  little  tubercles  may  be  found  embodied  in  the  some- 
^what  thickened  pleura.  General  synechia  is,  however,  not  rare,  par- 
-ticularly  unilateral. 

Symptom%. — Definite  rational  symptoms  are  rarely  present,  and  the 
physical  signs  lack  uniformity  or  may  be  entirely  negative.     In  other 
<»se8  of  a  mild  grade  the  main  characteristics  are  restrained  mobility  of 
the  affected  side  and  feebleness  of  the  respiratory  murmur.     In  rarer 
cases  the  weakness  of  the  breath-sounds  is  out  of  all  proportion  to  the 
expansive  motion  of  the  chest.     In  still  another  category — composed  of 
^  considerable  number  of  instances — certain  physical  signs  are  quite 
pronounced.     Inspection  reveals  decided  contraction,  with  immobility 
of  the   affected   side   and  a  compensatory  distention   of  the   healthy 
fiide.       The   heart   is   displaced,  and   the   apex-beat  may  be   missing 
{e,  g.  when  the  heart  is  drawn  or  pushed  behind  the  sternum,  or  over- 
lapped by  the  emphysematous  lung).     The  spinal  column  is  curved,  the 
scapula  dislocated,  the  shoulder  ill-shapen  and  drooping,  and  the  lower 
part  of  the  thorax  shrunken,  while  the  ribs  are  obliquely  placed  and 
closely  approximated,  or  even  overlap  one  another.    The  tactile  fremitus 
is  decreased  or  absent  over  the  lower  portion  of  the  chest,  and  there  is 
impaired  percussion-resonance  or  dulness  over  the  same  area.      The 
breath-sounds  on   auscultation   are  exceedingly  feeble,  and   in   some 
instances   an   occasional   dry,  leathery,  or  creaking   friction-sound  is 
audible. 

Rarely,  and  particularly  if  the  case  be  tuberculous,  vasomotor  symp- 
toms arise  in  chronic  pleurisy,  such  as  unilateral  flushing  or  sweating  of 
the  face,  or  dilatation  of  the  pupil. 

Doubtless  some  of  the  instances  belonging  to  this  affection  merge 
into  the  pleurogenous  type  of  cirrhosis  of  the  lung,  and  fatal  complica- 
ting conditions  may  arise  in  connection  with  the  general  circulation. 
Thus  I  have  observed  in  one  instance  enlargement  followed  by  dilatation 
of  the.  right  ventricle,  and  in  turn  by  general  dropsy,  with  fatal  result. 
Treatment. — In  the  treatment  of  this  affection  two  objects  must 
receive  especial  attention :  (1)  the  removal  of  any  effusion  that  may  be 
present ;  and  (2)  the  improvement  of  the  nutrition  of  the  patient.  The 
first  indication  is  presented  only  by  a  limited  number  of  the  cases,  and 
the  rules  for  meeting  it  have  been  stated  in  the  treatment  of  sero-fibrin- 
ous  pleurisy  and  empyema ;  the  second  indication  is  presented  by  all 
cases.  Careful  regulation  of  the  diet  is  of  the  utmost  importance :  it 
must  be  generous,  with  modifications  to  suit  special  diatheses  (as  the 
gouty  or  tuberculous),  if  they  be  present.  Lung-gymnastics  are  most 
useful  if  methodically  pursued.  The  method  of  Kalston  James  (pre- 
viously described)  richly  deserves  a  trial  in  suitable  cases.  It  is  to  be 
borne  in  mind,  however,  that  in  old  cases  efforts  at  overcoming  the 
lung-pressure  will  be  unsuccessful.  Climato-therapy  is  advantageous 
for  this  class  of  sufferers,  particularly  if  the  slightest  tendency  toward 
tuberculosis  exists ;  and  in  my  own  experience  low,  mountainous  eleva- 
tions combined  with  purity  of  atmosphere  have  given  the  best  results. 
Of  medicines  little  need  be  said.     It  is  especially  important  to  promote 
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the  digestive  power  of  the  patient  to  the  greatest  possible  extent.  In 
cases  in  which  the  digestive  function  has  been  feeble  I  have  observed 
excellent  results  from  a  brief  stay  at  any  well-regulated  seaside  resort 
or  in  the  country.  We  may  also  try,  with  a  probability  that  the  effect 
will  be  beneficial,  small  doses  (5J— 4.0)  of  cod-liver  oil,  three  times 
daily  after  food,  or  the  following  formulae  : 

^.  Acidi  muriat.  dil.,  5ijss  (10.0); 

Pepsini  pur.,  gij     (8.0) ; 

Tinct.  nucis  vom.,  siss  f6.0); 

Glycerini,  siss  (48.0); 

Aquse,  q.  s.  ad  Jij    (64.0). — M. 

Sig.  3j  (4.0),  well  diluted,  ten  minutes  after  each  meal. 

Intercurrent  catarrh  of  the  stomach  may  sooner  or  later  become  a 
troublesome  feature,  and  in  combating  it  lavage  is  frequently  our  most 
effective  measure. 


PNEUMOTHORAX. 

(Sero-pneumothorax ;  Pyo-pneumothorax,) 

Definition. — A  collection  of  air  in  the  pleural  cavity.  Since  the 
latter,  as  a  rule,  contains  at  the  same  time  serum  or  pus,  the  terms  sero- 
and  pyo-pneumothorax  are  frequently  employed  to  describe  the  same 
condition.     It  is  an  uncommon  condition. 

Pathologfy. — When  the  pleural  sac  is  punctured  air  usually  escapes, 
accompanied  sometimes  by  an  audible  hissing  sound.  The  pleural  sac 
in  pure  pneumothorax  is  greatly  distended,  and  the  lung  is  impacted 
against  the  spinal  column.  Other  organs  (spleen,  heart)  are  also  dis- 
placed, owing  to  positive  intrathoracic  pressure.  The  heart  is  not  ro- 
tated, however,  and  the  relation  of  its  parts  is  maintained  much  as  in 
the  normal  condition  (Osier).  The  air  may  occupy  but  a  portion  of  the 
pleural  cavity,  on  account  of  previous  firm  adhesions  (circumscribed 
pneumothorax).  The  point  of  perforation,  as  a  rule,  can  be  easily 
found,  and  frequently  corresponds  to  the  seat  of  rupture  of  the  tuber- 
culous cavity  or  superficial  caseous  mass.  In  other  instances  the  cause 
of  pneumothorax  cannot  be  discovered.  Inflation  of  the  lung  under 
water  may  reveal  the  aperture,  which  is  usually  small,  by  the  escape  of 
air-bubbles  at  the  seat  of  puncture.  Occasionally  a  fistulous  connection 
between  the  pleural  sac  and  the  bronchi  can  be  traced. 

Simple  pneumothorax  is,  however,  of  rare  occurrence.  The  air  that 
gains  admission  into  the  pleural  sac  is  laden  with  micro-organisms  {vide 
Bacteriology,  p.  545),  which  set  up  various  forms  of  inflammation,  ac- 
companied by  cfjually  various  exudations.  Hence  the  cavity  is  usually 
filled,  in  part,  with  an  eftusion  that  is  purulent  or  sero-purulent,  as  a  rule, 
and  rarely  serous  or  sero-fibrinous.  The  gas  in  cases  of  pneumothorax 
may  be  of  bacterial  origin ;  this  contains  substances  not  found  in  air, 
such  as  H,  IIjS,  or  marsh-gas,  and  gas-forming  organisms  (b.  coli). 

etiology. — The  predisposing  in^xxQncQS  are — {a)  age — the  condition 
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occurring  in  adults  as  a  rule,  though  instances  are  also  observed  in  young 
children ;  (6)  %ex — ^males  suffer  more  often  than  females ;  (c)  the  left  side 
is  affected  nearly  twice  as  often  as  the  right ;  {d)  emphysema^  in  which 
the  superficial  air-sacs  are  dilated  and  atrophied,  rendering  the  latter 
liable  to  rupture  from  excessive  muscular  exertion. 

The  exciting  causes  are — (1)  Perforation  of  the  lung  and  pulmonary 
jpleura  (the  most  frequent  cause),  arising  in  one  or  other  of  three  ways 
—(a)  From  the  rupture  of  a  tuberculous  cavity  into  the  pleural  cavity. 
This  accident  rarely  occurs  at  the  apex  of  the  lung,  but  commonly  near 
the  upper  border  of  the  lower  or  middle  lobe ;  and  less  frequently  near 
the  lower  border  of  the  upper  lobe.     A  caseous  focus  immediately  be- 
neath the  pleura  may  also,  during  the  process  of  softening,  puncture 
the  pleural  sac  and  invite  the  entrance  of  air  during  the  early  stages. 
It   cannot  occur,  however,  except  in  cases  in  which  previous  adhesions 
liave  failed  to  form  at  the  point  of  perforation.     At  least  70  per  cent,  of 
the   cases  of  pneumothorax    are    tubercular    (Morse).*     (6)  As   the 
result   of  necrotic   processes,    in   connection  with  certain  other   lung- 
affections,    as    gangrene,    broncho-pneumonia,    suppurating    bronchial 
glands,  abscess,  and  echinococcus  cysts,    {c)  From  rupture  of  the  normal 
air-sacs  in  consequence  of  severe  muscular  effort  (S.  West,  DeH.  Hall). 
This  accident  is  sometimes  ascribable  to  the  violent  paroxysms  of  cough 
in  pertussis. 

(2)  Some  cases  of  empyema^  by  perforating  the  visceral  pleura,  the 
lungs,  and  bronchi. 

(3)  Perforations  of  the  pleura  in  malignant  disease  and  abscess  of  the 
esophagtu. 

(4J  A  peripheral  bronchiectasis  may  open  the  pleural  space  and  thus 
establish  a  communication  between  it  and  a  bronchus. 

(5)  Pyo-pneumothorax  may  be  of  subdiaphragmatic  origin^  consec- 
utive to  perforation  by  malignant  disease  or  ulcer  of  the  stomach  or  colon, 

(6)  Pneumothorax  may  be  occasioned  by  gases  resulting  from  the 
action  of  a  gas-forming  bacterium  on  the  pleural  exudate. 

(7)  Wounds  causing  direct  or  indirect  perforative  lesions  of  the 
lungs.  Fractures  of  the  ribs  may  produce  laceration  of  the  visceral 
pleura,  and  allow  the  air  to  enter  the  pleural  sac. 

Symptoms. — The  earliest  symptoms  vary  according  to  the  cause  or 
causes  that  produce  the  condition.  When  it  develops,  as  it  does  so 
often,  in  the  course  of  pulmonarv  tuberculosis,  the  onset  is  sudden, 
marked  by  agonizing  pain  in  the  side,  by  intense  dyspnea^  and  frequently^ 
cyanosis.  Tne  dyspnea  is  often  accompanied  by  a  sense  of  impending 
suffocation.  The  severity  of  the  pain  and  the  degree  of  oppression 
depend  largely,  however,  upon  the  amount  of  air  that  gains  entrance 
into  the  pleural  sac  or  is  formed  from  the  exudate,  the  rapidity  with 
which  it  enters,  and  the  condition  of  the  pleural  cavity  as  regards  the 

1)resence  or  absence  of  previous  pleuritic  adhesions.  If  the  orifice  be 
arge  and  valvular,  the  air  cannot  escape,  but  rapidly  accumulates  and 
forces  all  the  air  out  of  the  lung  by  compression  ;  the  patient  then  sinks 
rapidly  into  collapse  from  shock,  and  sudden  death  ensues.  Fortunately, 
the  open  form  is  commoner,  especially  in  non  tuberculous  pul- 
monary affections.  The  respirations  are  frequent;  the  pulse  is 
*  American  Journal  Medical  Science^y  May,  1900. 
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al80  frequent  and  feeble,  sometimes  reduced  to  a  lb  read ;  and 
cold  sweats  are  not  imcommon.  The  frmperafure  at  firi^t  is  apt 
to  fall  one  or  two  degrees  below  tbe  normal,  owing  to  sudden 
lapse ;  ./Vrfr,  however,  follows  almost  invariably,  and  freipiently  is  j 
the  hectic  type.  Its  cause  is  pleuritis,  uften  of  a  purulent  form,  antf 
this  be  the  case,  the  dyspnea  may  be  due  in  part  to  tbc?  increasing  effu^i^ 
The  patient  now  also  suffers  from  thf^  grnve  symptoms  of  empyema  abo 
described.     Edema  of  the  band  of  the  afl\fcted  side  is  sometimes  pre 
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ma  an  early  manife^tion  ;  it  mpidlj  disappears  (Weil).     When  pnenincK 
ihora.v  develop!^  in  the  last  stages  of  phthi-is  ficute  symticoms  mmj , 
entir^^y  absent 

PlUTrical  Signs.— These  arc  marked  (&o  ^**'      r^^,— • 

marked  di<«tention  and  imm»ihi!ity  of  the  .ifV 
of  <r  ?i  with  unnatural  mol  :he  hr^J 

/  't   shows   the   tactile  ^   ii#  be 

greatly  diminished  or  wholly  absent  over  the  evasion  bt'iow. 
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tbe  efcest-wall  can  frequently  he  made  out     The  impulse-beat  of  the 
Jieart  is  found  to  be  feeble  and  displaced. 

Oh peretlMton  a  deep  and  fulU  or  modified  tynipanitic  note  (beU'ti/m' 

fKBifjjaai  usually  be  elicited  over  the  area  corresponding  to  the  contained 

aii^andthe  excessive  tension  in  the  pleural  sac,  due  to  the  enornious 

amount  of  air  it  contains,  raay  cause  an  elevation  in  the  pitch  of  the 

Dokevento  dulness.     The  *' cracked-pot  "  sound  is  audible  when  the 

air  in  the  pleural  cavity  freely  communicates   with   the  external  air. 

WiDtrich^s  sign,  or  a  change  in  the  pitch  of  the  percussion-sound  when 

the  mouth  is  open  or  closed  (being  lowered  when  the  ejouth  is  closed  and 

raised  when  open),  may  also  be  observed.     In  pyo-pneumothorax  a  Hat 

I       note  is  elicited  from  the  base  upward  as  far  as  the  fluid  extends,  and 

there  is  a  more  marked  temporary  change  in  the  upper  level  of  tlatness 

than  in  pleurisy  with  change  of  posture.    Modifications  in  the  pitch  of  the 

^■peri'Uiigion'Sound  result  from  an  alteration  in  the  form  ^s  well  as  in  the 

^^^ittiensions  of  the  air-space.     Owing  to  displacement  of  the  heart,  there 

^Ste,  as  a  rule,  resonance  over  the  normal  cardiac  region,  and  particularly 

BF^hen  the  patient  assumes  a  recumbent  posture.     The  liver  and  spleen, 

according  to   the  side  affected,  are  displaced   downward  to  a  greater 

degree  than  in  simple  pleuritic  exudates. 

AmcuUntion  discloses  a  greatly  weakened  or  altogether  suppressed 

iratory  murmur  when  collapse  of  the  lung  is  incomplete.     Amphoric 

ithing  is  audible  in  cases  o^  open  pneumothorax,  and  bronchial  rales 

sing  a  metallic  f anility  are  sometimes  hesird,  as  well  as  metallie 

nkling  on  deep  inspiration  or  on  coughing^.     The  metallic  tinkling  is 

msed  frequently  by  drops  of  fluid  Infilling  from  above  upon  the  siirf^ice 

^  til e  effusion ;  less  frer|uently  by  a  re-echoing  of  vibrations  of  moist 

"t'onchial  rale-s  communicated  to  the  air  in  the  pleural  cbamber.     Tbe 

^ocal  resonance  is  enfeebled^  as  a  rule,  ami  evinces  the  same  metallic 

linality.    The  so-called  coin-test  is  a  pathognomonic  sign^  and  is  elicited 

^*5  the  following  manner:  An  assistant  places  one  coin  on  the  front  of 

*h^  ebest  and  taps  it  with  another  while  the  ear  of  the  examiner  is 

pla.ced  on  the  thorax  posteriorly,  where  will  be  heard  the  intensified  echo 

^^  the  coin-sound  thus  produced.     Another  most  characteristic  sign  is 

^^^Vi  so-CAlled  Hippocratic  suecussion,  which  is  elicited  by  placing  one 

^x  upon  tbe  patients  chest  while  the  hitter's  body  is  shaken,  and  a 

"^^stiDct  splashing  sound  is  heard. 

Diagnosis. — When  the  attack  is  of  ordinary  severity,  pneumo- 
^horax  is  diagnosticated  by  the  history  of  one  or  other  of  the  causal 
*^«Jtors^  together  with  certain  physical  signs  that  ilo  not  belong  to  any 
^ther  affection  (coin'ttound.  8Urru»moH'sp!mh).  It  is  only  when  the 
^r  and  fluid  \u  the  pleural  sac  are  encapsulated  tluit  it  may  become 
difficult  to  eliminate  {a)  a  large  pulmonary  cavity;  (it)  exces?sive  gaseous 
distention  of  the  stomach  ;  (<*)  an  abscess  below  the  diaphragm  into 
"^hich  air  has  entered  {pifo-pneumothorax  mibphrenieu%) ;  (tl)  a  diaphrag- 
^tiatic  hernia;  {e)  emphysema;  and  (f)  pleurisy  with  eff"usion. 

{a)  A  Larf/t'  Pulmonary  CVntifj/,— The  '*■  cracked-pot  sound*'  and 
M'intrich's  sign  are  more  fretjuent  in  cavity  than  in  pneumothorax, 
'^d  the  former  condition  does  not  tend  to  dislocate  the  adjacent  organs, 
*tliere  is  no  response  to  the  coin  test  and  an  absence  of  the  succussion- 
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ment  are  more  numerous  than  is  generally  indicated  bj  writers  upon  the 
subject,  and  not  infrequently  is  hydrothorax  symptomatic  of  either 
chronic  dysentery,  chronic  diarrhea,  leukemia,  pernicious  anemia,  car- 
cinoma, malaria,  syphilis,  or  scurvy.'  Strictly  local  causes  may  also 
induce  it,  as  carcinoma  of  the  pleura,  or  the  compression  of  the  superior 
vena  cava  or  of  the  thoracic  duct  by  a  tumor. 

Sjrmptoms. — The  subjective  symptoms  are  attributed  to  the  mechan- 
ical effects  of  the  fluid,  and  the  causal  afiection  may  have  symptoms 
quite  in  common ;  these  are  dyspnea  (often  culminating  in  orthopnea), 
cyanosis,  asthmatic  seizures,  irritative  cough,  and  a  feeble  circulation. 
The  general  symptoms  arise  from  the  primary  affection. 

Physical  Signs. — The  physical  signs  are  much  the  same  as  in  pleurisy 
with  effusion — with  this  difference,  that  they  are  more  often  bilaterally 
distributed.  Hydrothorax  is  often  unilateral,  however,  and  an  enlarged 
right  auricle  may  be  the  cause  of  this  condition  in  some  instances. 
The  right  side  is  the  one  usually  affected.  I  have  also  observed  that 
quite  frequently  the  two  sides  of  the  chest  exhibit  great  variations  as 
to  the  relative  amount  of  fluid  contained.* 

Prognosis. — This  depends  upon  the  nature  of  the  primary  disorder 
that  causes  the  dropsical  transudation. 

Treatment. — The  treatment  of  hydrothorax  has  intimate  relations 
with  the  indications  presented  by  the  underlying  affection.  If  the 
measures  directed  toward  the  removal  of  the  general  dropsy  (anasarca), 
of  which  hydrothorax  is  a  part,  are  unsuccessful,  and  the  amount  of 
transudation  in  the  pleural  sac  interferes  with  the  functions  of  the  heart 
and  lungs,  then  aspiration  must  not  be  too  long  delayed,  and  must  be 
repeated  as  often  as  occasion  demands. 


NEW  GROWTHS  OF  THE  PLEURA. 

Almost  all  instances  of  new  growths  developing  in  the  pleura  are 
secondary  to  primary  carcinoma  of  the  lung,  the  pleura  being  invaded 
by  the  direct  extension  of  the  neoplasm.  It  may  also  arise  by  meta- 
stasis from  carcinoma  of  the  lung,  mammary  glands,  etc.  The  pleura 
presents  circumscribed  areas  of  thickening,  or  the  growth  takes  the  form 
of  papular  projections  from  its  surface,  and  as  these  enlarge  they  become 
pedunculated.  Their  size  varies  from  that  of  a  pea  to  that  of  an 
orange.  The  adjacent  pleura  is  inflamed,  often  adherent,  and  much 
thickened,  and  an  effusion  into  the  pleural  cavity  is  often  observed. 

Primary  carcinoma  of  the  pleura  is  very  rare  indeed,  and  E.  Wag- 
ner, who  first  described  it,  called  it  endothelial  carcinoma.  Most  pa- 
thologists of  to-day,  however,  look  upon  endothelioma  as  a  variety  of 
sarcoma.  It  owes  its  orgin  to  a  proliferation  of  the  endothelial  cells  of 
the  connective  tissue  and  the  lymph-apparatus  of  the  pleura.  This  in- 
variably assumes  the  diffuse  form,  and  by  metastasis  we  have  involve- 
ment of  the  other  organs  (lungs,  lymphatics,  liver). 

Spindle-cell  sarcoma  of  the  pleura,  as  well  as  the  round-cell  variety, 
is  occasionally  met  with. 

*  For  the  differential  diagnosis  between  pleurisy  and  hydrothorax  see  Pleurisy,  p.  558i. 
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_  lOSis. — This  depenJa  largely  upon  the  cause.     The  cases  at* 
I  to  advanced  phtliisis  usually   reach  a  futal  issue  in  the  course 
rone,  two,  or  more  weekfi,  and  rarely  they  rue  a  very  rapid  and  fatal 
c«)nm.    On  the  other  hand»  the  pulmonary  condition  is  at  times  favor- 
iblj  infltienced  by  its  occurrt^nce.     Following  empyema,  or  when  due  to 
^trauma  or  abscess  of  lung,  pneumothorax  sometimes  takes  a  favorable 
•ne.    It  is  fraught  with  especial  danger  when  it  is  the  resultant  con- 
ation of  some  aeiite  Inng-di^ease  (gangrene,  broncho-pneumonia). 

Treatment.^ — The  leading  indication  is  the  alleviation  of  the  pa- 
tients sufferings  by  a  prompt  resort  to  morphiii,  and  it  often  heeomes 
necessary  to  administer  it  hypodermically.     If  the  patient's  previous 
strength  has  been  moderately  good,  the  cjuestion  of  operative  interven- 
tioD  shoald  be  seriously  considered,  the  nature  of  the  surgical  proced- 
Qiethen  depending  upon  the  character  of  the  effusion.     If  this  he  sero- 
fiMnons,  aspiration,  as  in  simple  ])leurisy,  must  be  performed  to  relieve 
ifce  urgent  dyspnea ;   if  purulent,  permanent  drainage  should  be  pro- 
cured for   the    same    indication,      A   costt'il    resection    may    be    advis- 
alle.    When  pneumothorax  develops  late  in  phthisis  radical  measures 
^e  not  to  be  thought  of,  and  tlie  physician  must  rely  u[)on  aspira- 
tioa  (when  necessary)  to  relieve  urgent  symptoms.     We  may  also  tap 
tie  air-chamber  above  the  fluid  with  a  line  needle,  with  a  view  to  lessen- 
'^g  the  excessive  tension.  Unverricht  has  recently  reported  good  results 
from  &  somewhat  novel  mode  of  treatment.     When  there  is  a  pulmonary 
fistula  present,  he  inserts  a  tube  into  the  pleural  sac.     This  allows  free 
^fi trance  of  air,  the   lung   collapses   completely,  and  the   hstula   has  a 
5^hjince  to  heal.     For  the  dyspnea,  atropin  administered  hypodermically 
'*  valuable;  for  the  feeble  cardiiic  action,  alcoholic  stimulants,  aromatic 
''pirits  of  ammonia,  strychnin,  ether,  and  other  cardiac  stimulants  should 
"c  employed.     Locally,  cutaneous  irritants  may  be  applied  (turpentine 
stupes,  mustard  pastes). 


HYDROTHORAX. 

(Dropsy  of  the  Pleura  ;   Thoracic  Dropsy), 


B        Definition. — A  collection  of  transuded  serum  in  the  pleural  cavity, 

■^      Pathology. — Ilydrothorax  is  generally   a  bilateral  condition.    The 

H^^nsudate  is  a  clear,  amber-colored  li^juid  that  is  free  from  fibrin,  but 

^^^tiay  contain  cholesterin  and  a  few  endothelial  cells.     It  has  an  alkaline 

^^action,  a  comparatively  low  specific  gravity  (1009  to  1012),  and  is  non- 

*tiflammatory.     The  pleural  surfaces  are  usually  smooth,  though  some- 

t-imes  decidedly  pale  and  edematous.     The  mechanical  effects  of  hydro- 

thorax  upon  the  lungs  and  other  thoracic  and  abdominal  viscera  are 

similar  to  those  of  the  exudates  that  accompany  inflammation  of  the 

pleura,  though  they  are  rarely  so  marked  as  in  sero- fibrinous  pleurisy. 

Etiology* — Hydrothorax  is  a  secondary  affection,  and  is  usually 
connected  with  one  or  other  of  the  various  forms  of  general  dropsy 
(hemic,  renal^  cardiac).     The  cases  that  are  due  to  blood-impoveriah- 
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Abscess  of  the  Mediastinum. — This  is  of  rare  occurrence,  its  most 
frequent  seat  being  the  anterior  mediastinum.  Of  the  commoner  causes 
may  be  mentioned  traumatism  and  the  infectious  diseases-— erysipelas, 
rheumatism,  measles,  and  small-pox  in  particular.  It  may  also  be  the 
result  of  an  extension  of  a  suppurative  process  from  neighboring  struc- 
tures. Pulmonary  tuberculosis  is  the  most  potent  factor  in  producing 
chronic  abscess  in  this  situation. 

Sjrmptoms. — Acute  Abscess. — Pain  and  tenderness  in  the  sternum 
are  the  most  prominent  features,  the  pain  being  acute  and  often  of  a 
throbbing  character.  Cough  and  dyspnea  are  usually  present.  The 
general  features  are  fever,  frequently  accompanied  by  rigors  and  pro- 
fuse sweats  and  considerable  physical  prostration.  The  chief  physical 
sign  is  dulness  upon  perctissiorij  usually  found  anteriorly  and  increasing 
gradually  with  the  development  of  the  abscess.  Later,  the  tumor  may 
reach  the  surface  of  the  body,  and  rarely  the  sternum  is  eroded.  PaL 
patton  now  detects  pulsation  and  fluctuation.  The  abscess  may  either 
find  its  way  downward  into  the  abdomen,  or  it  may  perforate  the  trachea 
or  the  esophagus. 

In  chronic  abscess  the  symptoms  bear  a  closer  similarity  to  those  of 
solid  tumors  than  those  in  the  acute  form.  Fortunately,  chronic  abscess 
quite  often  results  in  spontaneous  cure,  in  which  case  it  is  in  part  ab- 
sorbed, and  the  remainder  of  its  contents  become  inspissated.  In  obscure 
cases  an  exploratory  puncture'with  a  small  needle  may  be  safely  prac- 
tised, and  with  definite  results,  as  a  rule. 

Diagnosis. — Acute  abscess  must  be  differentiated  from  solid  medias- 
tinal tumors  and  aneurysm.  The  more  acute  onset  and  general  symptoms 
of  the  suppurative  process  (hectic  type  of  fever,  chills,  sweats)  and 
the  more  rapid  course  will  serve  to  oistinguish  abscess  from  aneurysm 
on  the  one  hand,  and  solid  tumors  on  the  other.  Further,  the  absence 
of  strong  expansile  pulsation,  diastolic  shock,  and  the  aneurysmal  bruit 
aid  materially  in  eliminating  aneurysm  of  the  arch. 

The  treatment  is  mainly  surgical. 

(6)  Tumors  of  the  Mediastinum. — Two  forms  only  demand  practical 
consideration — carcinoma  and  sarcoma.     Hare's  analysis  of  520  cases 

fave  the  following  ratio :  of  carcinoma,  134 ;  sarcoma,  98 ;  lymphoma, 
1 ;  fibroma,  7 ;  dermoid  cyst,  11 ;  hydatid  cyst,  8 ;  and  fewer  cases  of 
ecchondroma,  lipoma,  and  gumma.  In  48  of  the  cases  of  carcinoma  and 
in  33  of  sarcoma  the  tumor  occupied  only  the  anterior  mediastinum.  It 
is  quite  probable,  however,  that  sarcoma,  and  not  carcinoma,  is  the  com- 
moner neoplasm  of  this  region.  The  clinical  term  *'  cancer  "  was  formerly 
used  promiscuously  by  many  authors,  and  the  pathologic  diagnosis  was 
then  difficult,  so  that  statistics  are  scarcely  trustworthy.  Upon  inves- 
tigating 25  of  the  older  reports  of  ''cancer,**  Pepper  and  Stengel  found 
in  13  unquestionable  evidence  that  the  growth  was  sarcoma,  while  in 
the  remaining  12  they  could  not,  for  the  greater  part,  decide  to  which 
form  the  disease  belonged.  Primary  sarcoma  may  spring  from  the  rem- 
nant of  the  thymus  gland,  from  the  lymphatic  glands,  the  pleura,  or 
lungs,  or  from  the  fibrous  tissues  of  the  mediastinum.  Primary  carcinoma 
may  originate  in  the  esophagus,  bronchi,  lungs,  or  rarely  in  the  thymus 
gland.  Secondary  mediastinal  tumors  are  most  apt  to  have  their  seat  in 
the  lymphatic  glands.     Carcinoma  is  less  frequently  primary  than  sar- 
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coma.  Among  predisposing  causes  are  sex  and  age — males  being  more 
prone  to  the  flection  than  females,  and  the  period  of  chief  liability  is 
between  the  thirtieth  and  fortieth  years. 

Symptoms. — The  earlier  symptoms  are  vague  (slight  substernal 
pains,  dyspnea,  general  languor).  Later,  pressure-symptoms  gradually 
supervene. 

The  pain  may  or  may  not  be  severe,  but  is  invariably  accompanied 
by  a  feeling  of  oppression.  Its  chief  seat  is  in  the  upper  sternal  region, 
but  it  may  radiate  to  the  sides  of  the  chest  and  even  down  the  arms  (in 
which  case  it  is  due  to  pressure  on  the  brachial  plexus).  Dyspnea 
appears  early,  is  constant,  and  may  become  intense.  It  is  caused  by 
pressure  either  upon  the  trachea,  upon  a  primary  bronchus,  or  upon  a 
recurrent  laryngeal  nerve.  Asthmatic  seizures  may  occur  before  there 
is  constant  dyspnea  and  before  the  tumor  has  reached  notable  size  within 
the  chest.  There  is  cou^fhy  which  may  be  paroxysmal  and  of  a  brazen 
character.  Aphonia  may  be  present.  There  may  be  dysphagia  from 
pressure  upon  the  esophagus,  though  this  is  rare.  If  there  is  an  inj9am- 
mation  of  the  vagus  or  sympathetic  nerve,  the  rate  of  the  pulse  may  be 
either  slowed  or  markedly  quickened.  Owing  to  implication  of  the 
sympathetic  there  may  be  local  hyperemias  and  pupillary  inequalities. 

Compression  of  the  superior  vena  cava  or  of  the  subclavian  vein  may 
be  followed  by  cyanosis  and  edema  of  the  parts  drained  by  these  vessels, 
and  the  early  occurrence  of  venous  occlusion  and  marked  dilatation  of 
the  superficial  veins  is  quite  characteristic.  Collateral  circulation  may 
be  rarely  established.  Less  frequently  the  inferior  cava  may  also  be 
pressed  upon. 

Physical  Signs. — Inspection, — In  advanced  cases  a  swelling,  usually 
somewhat  irregular  and  often  difiuse,  appears  in  the  sternal  region. 
The  tumor  may  cause  erosion  of  the  sternum,  and  a  little  later  occupy 
a  position  immediately  beneath  the  skin,  Osier  ^  being  of  the  opinion 
that  the  rapidly-growing  lymphoid  tumors,  more  commonly  than  others, 
perforate  the  chest- wall.  I  saw  a  case  in  which  the  perforation  occurred 
at  the  right  edge  of  the  sternum,  precisely  at  the  point  at  which  aneur- 
ysms of  the  ascending  arch  most  frerjuently  appear.  In  the  early  stages, 
however,  this  prominence  is  not  present.  Palpation. — When  a  tumor  is 
present  it  may  pulsate  distinctly,  and  the  heart's  apical  impulse  may  be 
detected  in  various  abnormal  positions.  Tactile  fremitus  is  absent  over 
the  seat  of  the  growth  if  the  latter  be  in  contact  with  the  chest-wall. 

On  percussion  dulness  is  noted,  and  this  is  true  even  in  many  instances 
that  do  not  present  a  visible  swelling.  The  dull  area  varies  in  outline 
with  the  size  and  position  of  the  tumor.  Auscultation  usually  reveals 
no  sounds  over  the  dull  area,  except  a  bruit  in  rare  instances.  The 
heart-sounds  are  inaudible  over  the  tumor-site  as  a  rule,  and  the  breath- 
sounds  and  vocal  resonance  are  feeble  or  absent.  To  the  above  physical 
signs  are  frequently  added  those  of  pleural  effusion. 

The  diagllOSiS  of  mediastinal  growths  is  made,  if  at  all,  principally 
by  exclusion. 

Aneurysm  is  differentiated  from  soli<l  mediastinal  tumors  with  only 
slight  success  in  many  instances.  It  is  most  valuable  to  note  carefully 
the  length  of  time  the  condition  has  lastiMl,  since  aneurysm  runs  a 

*  Prdctiee  of  Medicine,  p.  579. 
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longer  course,  on  the  average,  than  mediastinal  tumor.  The  tumor 
when  due  to  aneurysm  communicates  a  strong,  heaving,  expansile  pul- 
sation— a  characteristic  that  is  absent  or  only  feebly  manifested  in  the 
case  of  solid  mediastinal  growths.  The  severe  diastolic  shock,  as  noted 
on  both  palpation  and  auscultation  in  cases  of  aneurysm,  is  also  absent 
in  solid  tumor.  Kassabian  has  shown  that  new  growths  can  be  early 
recognized  by  an  2;-ray  examination.  On  the  other  hand,  shadows  sit- 
uated in  the  anterior  portion  of  the  chest  and  to  the  right  of  the 
median  line  are  generally  produced  by  aneurysms. 

The  duration  of  the  disease  varies  from  six  to  eighteen  months. 

The  prognosis  is  absolutely  hopeless,  except  in  the  case  of  benign 
tumors,  which  may  be  removed  in  some  instances. 

The  treatment  is  directed  toward  the  relief  of  the  most  urgent 
symptoms.  Anodynes  are  required  sooner  or  later,  and  should  not  be 
withheld  if  indicated.  As  a  routine  the  preparations  of  iodin  and  mer- 
cury are  employed ;  but,  as  these  are  useless,  they  are  unwarranted. 
Arsenic  has  sometimes  seemed  to  influence  sarcomatous  and  lymphade- 
nomatous  growths  favorably,  though  only  temporarily. 

{c)  Diseases  of  the  Thymus  Gland. — Nothing  is  known  definitely  con- 
cerning the  functions  of  the  thymus  gland.  Tumors  may  have  their 
origin  in  the  thymus  gland,  and  the  organ  may  become  enlarged  (hyper- 
trophy, abscess) ;  these  conditions  are  indistinguishable  from  and  asso- 
ciated with  mediastinal  tumor  or  abscess  as  above  described. 

Jacobi  believes  that  fatal  cases  of  laryngismus  stridulus  may  be  rarely 
ascribable  to  an  enlargement  of  the  thymus  gland.  C.  H.  Hunter^ 
reports  two  cases  of  primary  fatal  laryngeal  stenosis  occurring  in  the 
same  family  in  children  aged  19  and  7  months  respectively.  The  ques- 
tion as  to  the  existence  of  the  so-called  asthma  thymicum,  however,  is 
still  Buh  judice,  although  the  number  of  sudden  deaths  in  young  children 
reported  in  connection  with  various  forms  of  enlargement  of  the  thymus 
gland  is  steadily  increasing.  The  dyspnea,  generally  fatal,  that  has 
been  found  to  be  caused  by  an  enlarged  thymus  is  scarcely  the  result 
of  direct  pressure  on  the  trachea.  Arnold  Paltauf  attributes  sudden 
death  in  cases  in  which  the  thymus  was  found  enlarged  to  hvperplasia 
of  the  entire  lymphatic  system  (constitutio  lymphatica),  Ohlmacher* 
noted  in  18  cases  of  epilepsy  a  large  and  apparently  functionally -active 
thymus  gland.  There  was  hyperplasia  of  the  lymph-glands  throughout 
the  body  and  of  the  lymph-follicles  of  the  mucous  surfaces. 

Persons  who  manifest  the  hemorrhagic  diathesis,  or  those  who  suffer 
from  hemorrhacric  affections,  may  also  show  hemorrhage  into  the  thymus 
gland — a  condition  that  is  identical  with  that  produced  by  hemorrhage 
into  the  mediastinum.  There  is  no  treatment  for  enlargement  of  the  thy- 
mus, although  Siegel  in  one  case,  a  boy  of  2^  years,  elevated  and  stitched 
the  thymus  to  the  fascia  over  the  sternum,  with  the  result  that  threaten- 
ing dyspnea  disappeared  and  the  child  eventually  made  a  good  recovery. 

(ii)  Mediastinal  Hemorrhage. — This  term  signifies  hemorrhage  into 
the  mediastinal  connective  tissue.  It  oftenest  results  from  the  rupture 
of  aneurysms  of  the  arch  or  of  the  large  vessels  within  the  thorax,  or 
it  may  be  of  traumatic  origin  (wounds,  fractures). 

»  British  Med.  Jour.,  April  2,  1S98. 

«  Phila.  Med.  Jour.,  Jan.  1,  1898;  8aunde«»  Year-Book  for  18»9. 
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ooma.    Among  prcdUpoBimj  e*fme9  are  sex  and  age— males  being   more 

Cone  to  the  affection  than  females,  and  the  period  of  chief  liability  is 
tti>?fn  the  thirtieth  and  fortieth  years. 

Symptoms,— The  earlier  aymptoras  are  vague  (slight  suhsternal 
pain^S  dyspnea,  general  languor).  Later^  preseure-symptoms  gradually 
sopervene. 

The  pain  may  or  may  not  be  severe,  but  is  invariably  accompanied 
fcy  a  feeling  of  oppression.    Its  chief  seat  in  in  the  upper  sternal  region^ 
bat  it  may  radiate  to  the  sides  of  the  chest  and  even  down  the  arms  (in 
which  case  it  is  due  to  pressure  on   tlie  braehiiil  pi  ex  us).      Ihispnea 
appears  early,  is  constant,  and  may  become  intense.      It  is   caused  by 
pTfSdure  either  upon   the  trachea,  upon  ii  primary  bronchus,  or  upon  a 
^recurrent  laryngeal  nerve.     Asthmatic  gtuziires  may  occur  before  tliere 
^Bk  constant  dyspnea  and  before  the  tumor  has  reached  notable  size  within 
^■|b|  chest.     There  is  row^h^  which  may  be  paroxysmal   and  of  a  braxen 
^PHbimct^r.     Aphonia  may  be  present.     There  may  be  dyHphatiia  from 
pressure  upon  the  esophagus,  though  this  is  rare.     If  there  is  an  inflam- 
mation of  the  vagus  or  ^ympathetle  nerve,  the  rate  of  the  pulse  may  be 
either  slowed  or  markedly  quiekened.     Owing  to  implication  of  the 
sjmpatbetic  there  may  be  local  hyperemias  and  pupillary  ine^iualittes. 
Compresftion  of  the  superior  vena  eatm  or  of  the  suhrfaviati  vrin  may 
be  followed  by  cyanosis  and  edema  of  the  parts  drained  by  these  vessels, 
and  the  early  occurrence  of  venous  ucclusion  uiid  marked  dilatation  of 
the  superficial  veins  is  quite  characteristic.     Collateral  circulation    may 
be  rarely  established.     Less  frefjuently  the  inferior  cava  may  also   be 
pressed  upon, 

Ftiysical  Signs.^ — I tispet^t ion. -^In  advanced  cases  a  swelling,  usually 
Boiiieffhat  irregular  an* J  often  diffuse,  appears  in  the  sternal  region. 
The  tumor  may  cause  erosion  of  the  sternum,  and  a  little  later  occupy 
a  position  immediately  beneath  the  skin.  Osier  ^  being  of  the  opinion 
tbatthe  rapidly-growing  lymphoid  tumors,  more  commonly  than  others, 
perforate  the  chest-walL  I  saw  a  case  in  which  the  perforation  occurred 
*t  rhe  right  edge  of  the  sternum,  pn-cisely  at  the  point  at  which  aneur- 

•  yssis  of  the  ascending  arch  most  frequently  appear.    In  the  early  stages, 
*^*>wever,  this  prominence  is  not  jire^^ent,     Ptifpathyn. — When  a  tumor  is 

Present  it  may  pulsate  distinctly,  and  the  heart's  apical  impulse  may  be 
^-^^tected  in  various  abnormal  positions.  Tactile  fremitus  is  absent  over 
^^he  seat  of  the  growth  if  the  latter  be  in  contact  with  the  chest-walK 
^m^  On  f>ereiiftHfm  dulness  is  noted,  and  this  is  true  even  in  many  instances 
^phat  do  not  present  a  visible  swelling.  Tlie  dull  area  varies  in  outline 
^BMi  the  size  and  position  of  the  tumor.  AHi^rtfltation  usually  reveals 
^^WP Bounds  over  the  dull  area,  except  a  bruit  in  rare  instances.     The 

^^rt-!iounds  are  inaudible  over  the  tumor-site  as  a  rule,  and  the  breath- 

L'^unds  and  vocal  resonance  are  feeble  or  absent.    To  the  above  physical 
•»gnsare  frequently  abided  those  of  pleura!  effusion. 

The  diagnosis  of  mediastinal  growths  is  made,  if  at  all,  principally 
^T  exclusion. 

Aneurtium  is  differentiated  from  solid   mediristinsil   tumors  with  only 

slight  success  in  many  instances.     It  is  nn^st  valuable  to  note  carefully 

Iwie  length   of   time  the  condition  has  histed,  since  aneurysm  runs  a 

^  iVaeliee  of  Mediem^^  p.  579. 


580  DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

invariably  present,  the  amount  of  serous  effusion,  as  the  term  would  in- 
dicate, is  never  large  in  dry  or  plastic  pericarditis.  Myocarditis  may 
frequently  be  found  as  an  associated  condition. 

]©tiology. — In  each  variety  of  pericarditis  there  are  special  contrib- 
uting factors,  so  that  it  is  desirable  to  give  its  etiology  separately,  except 
in  the  sero-fibrinous  and  acute  plastic  types,  which  have  practically  the 
same  etiology.  The  two  latter  are  the  more  common  forms  of  the  disease. 
Acute  plastic  pericarditis  most  frequently  occurs  in  young  and  middle- 
aged  males.  It  may  be  primary  or  secondary.  It  often  occurs  in  acute 
articular  rheumatism  (in  more  than  one-half  the  cases),  chronic  neph- 
ritis, and,  rarely,  in  other  acute  infectious  diseases.  In  this  form  the  in- 
fective agents  are  transmitted  to  the  pericardium  by  means  of  the  circula- 
tion. It  may  be  caused  also  by  direct  extension  of  inflammation  from 
adjacent  structures  (secondary  pericarditis),  as  in  simple  pleurisy ;  more 
commonly  the  extension  occurs  from  a  pneumonia  or  tuberculous 
pleurisy,  or  the  condition  may  complicate  new  growths  and  inflamma- 
tory conditions  affecting  the  esophagus  and  bronchial  glands.  It 
may  also  be  secondary  to  chronic  disease  of  the  aortic  valve, 
the  pericardium  becoming  involved  by  extension  through  the  walls 
of  the  aorta.  Finally,  it  may  be  the  result  of  traumatism,  and  this 
may  cause  any  of  the  other  forms  of  pericarditis. 

Clinical  History. — Owing  to  the  fact  that  acute  plastic  pericarditis 
is  usually  a  secondary  affection,  the  symptoms  that  enable  one  to  recog- 
nize it  are  obscured  by  the  disease  of  which  it  is  a  sequel.  This  is  par- 
ticularly true  of  that  large  class  of  cases  that  develop  in  acute  articular 
rheumatism,  in  which  subjective  symptoms  are  often  entirely  wanting. 
It  is  only  in  the  severest  types  of  this  sort  that  the  symptoms  referable 
to  the  heart  are  well  enough  marked  to  arrest  the  attention.  There  may 
be  a  feeling  of  distress  or  constriction  with  or  without  slight  pain  in  the 
precordium.  During  the  first  stage  or  prior  to  the  pouring  out  of  the 
effusion  the  pain  is  most  marked,  extending  sometimes  into  the  left  arm 
or  the  back,  and  at  others  to  the  ensiform  cartilage  or  even  to  the  abdo- 
men. This  pain  is,  rarely,  increased  by  pressure  over  the  pericardium. 
Palpitation  and  dyspnea  may  be  present,  and  the  pulse  is  increased  in 
frequency  and  strength,  as  a  rule,  except  in  the  later  period,  when  it 
may  be  weak  and  slightly  irregular,  particularly  if  the  muscular  tissue 
of  the  heart  be  involved.  There  is  some  fever^  but  the  degree  of  ele- 
vation of  temperature  perhaps  never  exceeds  102°  F.  (38.o°  C).  In 
this  class  of  eases  the  urinary  features  depend  largely  upon  the  charac- 
ter of  the  leading  etiologic  factors ;  though  in  many  instances  the  urine 
is  scanty,  high-colored,  and  acid  in  reaction. 

Physical  Signs. — Inspection  discloses  increased  vigor  of  the  apex- 
beat.  Friction-fremitus  (due  to  rubbing  of  the  altered  pericardial 
layers  upon  one  another)  may  sometimes  be  felt  during  the  earlier  and 
later  courses  of  the  disease  or  when  the  membrane  is  comparatively  dry, 
and  is  usually  most  intense  near  the  base,  just  to  the  left  of  the  sternum. 
Percussion  gives  negative  results.  Ausctiltation  usually  reveals  a  double 
friction-sound,  sometimes  (juadruple  (locomotive  murmur) — a  character- 
istic sign,  though  one  on  which  sole  reliance  must  not  be  placed  in  this 
disease.  The  friction-rub  is  caused  partly  by  the  exudate  and  partly  by 
the  dry  state  of  the  membrane.    Its  usual  seat  of  maximum  pronunciation 
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PERICARDITIS. 

Befinitioii- — An  iniammation  of  tlie  serous  covering  of  the  heart. 

Varieties. — {a)  Plastic,  or  fibrinous;  (^)  sero-fibrinou.^,  or  subacute; 
v)  jmruleat ;  (d)  hemorrhagic ;  (*■)  adhesive.  There  ia  also  a  tuberculous 
Pericarditis  which  has  been  described  {tude  Tuberculosis,  page  311). 

B^cterioloiry. — Rudini's  (Experiments  have  shown  that  the  staphylo- 
^J^Ccus  aureus  may  be  a  cause  of  pericarditis ;  but  they  have  not  con- 
^^^sively  demonstrated  that  it  is  the  specific  eaufle,  as  is  evidenced  by 
?J^  fact  that  the  disease  is  sometimes  caused  by  other  organisms, 
^^reover,  staphylococci  have  not  been  encountered  without  denion- 
^'^ble  cause.  Among  other  ort^aoisms,  the  pneuraococcus,  streptococ- 
^^  the  bacillus  coli,  the  tubercle  bacillus,  and  probably  also  a  variety 
*  the  bacillus  pyocyaneus  and  the  gonococcus  may  be  named.  Micro- 
^g^isma  are  not  always  found  in  pericarditic  exudates. 

ACUTE   PLASTIC   OR  PIBEINOU8   PERICARDITIS. 

tlathology, — The  morbid  changes  are  frec|uently  localized,  and  less 

''^yuently  are  general.     At  the  onset  the  membrane  is  smooth,  swollen, 

^^d  iDJected^  and  punctured  ecchyraotic  spots  may  be  visible ;   soon  it 

I^^'esents  a  grayish,  roughened  appearance  in  conseijuence  of  a  deposition 

^^f  a  thin  layer  of  fibrin.     In  the  severer  types  the  fibrinous  deposit  in- 

^^eases  in  thickness  for  a  time,  and  the  natural  movements  of  the  peri- 

^^Tdial  surfaces  upon  one  another  sometimes  cause  the  exudate  to  assume 

*  honeycombed  appearance.     Most  examples  that  I  have  seen,  however, 

aaTo  resembled  the  roughened  surfaces  produced  by  separating  two  slices 

of  bread  that  bad  been  thickly  buttered  ;  the  surfaces  are  grayish-yellow 

in  color.     In  the  later  stages  the  exudation  becomes  partly  organized, 

VlA  as  the  result  of  friction  produced  between  the  opposed  surfaces  by 

the  incessant  action  of  the  heart*  the  pericardial  surface  may  present  a 

Tilloufl  appearance;  hence  the  term  *'  hairy  heart  "  which  was  employed 

hy  ancient  authors.     For  like  reasons  we  may  see  the  exudate  arranged 

m  the  form  of  little  ridges,  forming  a  '*  tripe-like  membrane.*'     Though 
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the  limitB  of  the  precordia.  The  sitting  posture*  leaning  forward,  or 
moderate  pressure  with  the  stethoscope,  all  fail  to  produce  or  to  incre««© 
endocardial  murmurs^  whether  acute  or  chronic.  A  double  aortic  mur- 
mur is  associated  with  cartUac  hypertrophy,  the  Corrigan  pulse,  and  sy»- 
tolic  flushing  of  the  capillaries. 

Prognosis* — The  termination  is  always  favorable  as  to  life.     Com- 
plete resolution  does  not  often  occur,  but  the  exudate  becomes  connective] 
tissue,  and  agglutinates  the  two  layers  of  the  pericardial  sac.     The  acuta  j 
may  merge  into  the  chronic  form,  and  dry,  plastic  pericarditis  often  con- 
stitutes the  first  stage  of  severer  grades  of  the  disease. 

Treatment, — ^ Absolute  nuict  in  the  recumbent  position  should  be| 
enjoined.     The  diet  should  he  composed  chiefly  of  light,  easily  digested 
solids,  allowing  as  little  drink  as  is    possible,  and  thus  endeavoring  to 
avoid  an  overfilling  of  the  vessels.     With  the  same  object  in  view,  if  thoi 
patient*s  strength  be  good,  a  half-dozen  leeches  should  be  applied  over 
the  heart,  followed  by  the  use  of  the  ice-bag ;  the  bowels  are  to  be  kept 
soluble  by  using  stewed  fruits  or  saline  laxatives  if  needfiiL     Calomel 
in  doses  ranging  from  gr.  :J^  to  ^  (0.016-0.032)  every  hour  or  two,  com- 1 
bined  with  u  little  opium  to  prevent  purgation,  is  serviceable.     At  the 
beginning  veratrum  viride  may  also  be  cautiously  administered,  with  & 
view  to  dilating  the  arterioles  throughout  the  rest  of  the  body,  and  thus ) 
virtually  **  bleeding  the  patient  into  his  own  vessels/*     Later,  digitalis  in  | 
combination  with  the  iodids  of  potassium  and  iron  should  be  substituted  I 
for  the  purpose  of  absorbing  the  effused  material.     Toni(^  and  a  chan^ 
of  air  may  bo  required  during  convalescence. 


SBRO-ProRINOU8    PEMCABDITIS. 

Pathology. — The   anatomic   changes  may  be  grouped  into  three  \ 
stages — ihii  first  being  characterized  by  a  plastic  exudation  (correspond- 
ing with  the  lesions  in  dry,  plastic  pericarditis,  though  more  pronounced); 
the  second  strnje,  by  a  variable  amount  of  effusion  composed  largely  of 
serum.     The  exudation  usually  begins  about  the  origin  of  the  great  ves- 
sels springing  from  the  base  of  the  heart,  and  ultimately  forms  a  tliick 
covering  of  fibrin,  especially  on  the   visceral  layer.     The  quantity  of 
serous  effusion  may  be  from  *2  to  10  ounces  (G4. 0-320.0),  but  oocasionallj 
it  is  as  much  as  3  pints  (1^  liters).     The  admixture  of  a  slight  amonnfij 
of  blood-  or  pus-corpuscles  sometimes  occurs  in  this  form  of  the  complaint. 
The  third  is  the  stage  of  absorption  in  the  most  favoralde  cases.     Perfect 
resolution  rarely  takes  place,  but,  instead,  the  liquid  effusion  is  alone  ab-  i 
sorbed,  and  the  lymph  causes  firm  adhesions  of  the  visceral  and  parietal 
membranes.      If,  as  sometimes  happens,  tlic  serum  remains,  the  acute 
passes  into  a  chronic  condition.     The  muscular  tissue  of  the  heart  may 
become  involved  by  an  extension  of  inflammation  from  the  visceral  layer 
which  lies  in  contact  with  it ;  it  is  always  the  seat  of  more  or  less  col* 
lateral  edema.     The  grade  of  the  myocardial  inflammation  will  depend 
much  upon  the  extent  and  duration  of  the  pericarditis,  though  usually  it  i 
is  moderate  in  the  fibrino-serous  variety. 

Etiology, — The  disease  is  most  frequently  observed  to  be  associated 
with  acute  rheumatism,  Brijrht's  disease,  nnd  pulmnnary  tuberculosia* 
Sears  collected  100  cases  of  pericarditis,  of  which  51  wore  duo  to  acij 
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rbenmatiBm ;  and,  according  to  Baumgarten,  the  former  disease  arises  as  a 
complication  of  the  latter  in  aboat  one-third  of  the  cases.  I  't)elieye 
that  exoeptionally  both  serofibrinous  and  plastic  pericarditis  may  occar 
in  the  course  of  rheumatic  dyscrasia  without  the  slightest  evidence  of 
arthritiB.  The  disease  also  occurs  in  the  course  of  the  eruptive  fevers 
and  lobar  pneumonia,  and  from  extension  of  inflammation  from 
neighboring  parts.  Of  66  instances  of  pericarditis  in  children,  24 
were  caused  by  rheumatism.  Next  in  frequency  were  tuberculosis 
and    pleuro-pneumonia  (Baginsky).     (See  also  Bacteriology,  p.  679.) 

CUnical  History. — When,  as  rarely  occurs,  a  primary  pericarditis 
develops,  the  initial  symptoms  common  to  inflammation  of  other  serous 
membranes  manifest  themselves,  as  anorexia^  sometimes  navsea  and  vom^ 
itingy  ehUlij  feverj  increased  respiration  and  pulse-rate^  together  with 
local  pain.  The  pain  is  usually  of  a  dull,  aching  character,  and  less  fre- 
quently merely  a  slight  soreness,  or  it  may  be  absent  altogether.  Acute 
pain  is  experienced  only  when  the  pleura  is  implicated. 

When  pericarditis  is  secondary  there  are,  in  many  cases,  no  subject- 
ive symptoms  to  indicate  its  presence.  In  other  instances  there  may  be 
preeordial  oppression  with  or  without  slight  pain  or  a  feeling  of  sore- 
ness. Hence  the  rule  should  be  absolute  that  in  all  affections  in  which 
pericarditis  is  likely  to  arise  physical  examinations  of  the  heart  should 
be  frequently  made,  and  particularly  during  the  height  of  the  disease. 

Dyspnea  comes  on  simultaneously  with  the  appearance  of  the  effusion 
mod  may  lead  to  actual  orthopnea.  Pressure  is  exerted  upon  the  left 
lunff  if  the  effusion  be  large — a  fact  that  explains  in  part  the  presence 
of  dyspnea.  The  cardiac  muscle,  especially  the  right  ventricle,  is  also 
pressed  upon  by  the  effusion,  thus  impeding  to  a  greater  or  lesser  extent 
the  cardio-pulmonary  circulation  as  well  as  the  cardiac  diastole.  We  have 
here  an  additional  reason  why  dyspnea  occurs,  and  also  why  deficient 
aeration  of  the  blood  and  a  feeble  peripheral  circulation  are  found  in 
this  complaint.  Prior  to  the  occurrence  of  the  effusion  the  circulation 
is  too  actively  carried  on,  the  pulse  being  full  and  strong.  It  is  clear 
from  the  above  explanation  relative  to  the  mechanical  effects  of  large 
effusions  that  during  the  second  stage  the  pulse  is  small,  feeble,  and  irreg- 
ular. When  the  liquid  effusion  is  not  large  the  heart-action  may  be  ap- 
parently feeble,  while  the  pulse  remains  strong — a  valuable  rational  sign. 
On  the  other  hand,  an  excessive  amount  of  fluid  may  cause  the  radial 
pulse  to  become  quite  small  or  even  to  disapj)oar  during  inspiration 
(the  pulsus  paradoxus).  Fever  is  present,  as  a  rule  ;  the  temperature  is 
irregularly  elevated,  ranging  from  101°  to  103°  F.  (38.3°-39.4°  C). 
In  favorable  cases  defervescence  takes  place  by  lysis.  Nervous  symp- 
tomSy  as  headache  and  mild  delirium,  often  appear,  and  sometimes  give 
place  to  stupor  or  even  coma. 

Physical  Signs. — Inspection. — The  skin-surface  and  mucous  mem- 
branes are  observed  to  be  pale  and  more  or  less  cyanotic.  The  neck- 
veins  are  prominent,  and  sometimes  exhibit  undulatory  movements  or 
pulsations.  The  face  wears  an  anxious  expression  ;  the  respirations  are 
increased,  labored,  and  at  times  irregular.  The  decubitus  is  dorsal ;  the 
head  and  shoulders  are  elevated,  and  the  patient  may  be  forced  to  assume 
the  sitting  posture.  In  young  subjects  precordial  prominence,  with  efface- 
ment  or  even  bulging  of  the  intercostal  spaces,  may  result  from  the  pres- 
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ence  of  a  moderate  eflfusion.  In  adults,  however^  a  large  collection  is 
indispensable  for  the  production  of  this  effect  If  the  lung  be  shrunken 
or  if  there  are  pleuritic  adhesions,  expansion  of  the  pericardium,  and 
bence  also  bulging,  will  be  prevented.  The  distended  pericardium  may 
depress  the  diaphragm.  Elevation  of  the  left  nipple  in  consequence 
of  marked  anterior  expansive  bulging  had  been  observed.  In  the  first 
stage  the  apical  beat  is  exaggerated,  hut  as  the  effusion  increases  (forcinij  i 
the  heiirt  backward  and  upward)  it  is  displaced  in  an  upward  and  uutwara 
direction,  at  the  same  time  becoming  weaker  as  well  as  more  diffused, 
since  with  expansion  of  the  sac  conies  greater  mobility  of  the  organ. 
When  the  pericardial  sac  becomes  filled  the  impulse-beat  disappears,  for 
the  reason  that  the  fluid  now^  completely  surrounds  the  heart  and  puah€0| 
it  away  from  tfie  chest- wall. 

PtilpatioH  confirms  the  result8  of  inspection.  The  apical  beat  is  dit 
fused  and  feeble  or  lost.  When  detectable  it  is  found  to  be  displaced 
upward  and  to  the  lefl.  Altering  the  patient's  posture  changes  the  seat 
of  the  apex-beat  (Oppolzer),  and  if  the  shock  has  been  lost^  tumin-g  the 

?atient  on  his  left  side  or  bending  his  body  forward  may  cause  it8  return, 
'he  cardiac  impulse  disappears  earlier  when,  on  account  of  myocarditis, 
the  systole  is  greatly  enfeebled.  On  the  other  hand,  old  adhesions  and 
marked  hypertrophy  of  the  heart,  may  retain  the  apex-beat  in  contact  i 
with  the  chest- wall,  despite  the  presence  of  a  large  accumulation.  A 
friction-rub  can  be  felt  occasionally  over  the  base  of  the  heart  even 
in  the  stage  of  effusion,  and,  if  absorption  takes  place*  the  friction 
fremitus  becomes  more  marked.  Fluctuation  is  rarely  detected.  In 
large  effusions  the  liver  is  depreMued  and  easily  palpahh. 

Percuinotu — The  area  of  cardiac  dulness  is  greatly  increased,  and 
assumes  a  characteristic  triangular  outline  with  the  base  downward  and  I 
the  apex  extending  up  to  the  third  or  even  second  interspace  to  thuj 
left  of,  though  near,  the  sternum.     The  lateral  border-lines  of  dulne 
obviously  diverge  from  above  downward,  the  right  passing  to  a  point 
corresponding  with  the    right  edge    of   the    sternum,  along    which  it 
runs  to  the  seventh  rib;  the  other  to  the  left,  finally  intersecting  the 
base-line  at  tlie  left  anterior  axillary  line.     Flatness  may  be  met  in  tbd 
axillary   region,    even    obliterating    Traube's    semilunar    space.     Th«j 
lower  level  of  the  fluid,  being  continuous  with  the  liver  dulness,  ia  not 
definable.     Rotch  points  out  that  even  in  moderate  effusions  there  is  flat-  ^ 
ness  in  the  fifth  interspace  to  the  right  of  the  sternum  (cardio-hepatie 
triangle — Ehstein)  in  large  pericardial  effusions.     The  margins  of  the 
lungs  surrounding  the  heart  may  be  retracted  and  the  heart  carried  for- 
ward or  diluted,  owin^  to  the  presence  of  adhesions;  the  dull  space  will 
then  appear  larger  than  is  justified  by  the  amount  of  fluid.      Ketraction  or 
moderate  compression  of  the  Itingmay,  however,  give  rise  to  a  modified  j 
tympanitic  resonance  to  the  left  of   the  flat   area,     Uccasiunally    the 
lung  is  attached  anteriorly,  and  the  heart  is  crowded   backward  by  the 
effusion,  while  the  area  of  flatness  on  percussion  is  relatively  diminished* 
The  triangular  shape  of  the  flat  space,  noted  when  the  patient  is  in  the 
sitting  posture,  is  to  a  considerable  extent  lost  and  its  area  diminished. 
when  he  changes  to  the  supine  position  or  lies  on  either  side,  theef-' 
fusion  obeying  the  laws  of  gravitation.     The  feeble  impulse  can  be  at 
times  felt  within  the  dull  area  and  not  at  its  boundary, 

AuMcuUation, — The  characteristic  friction-rub  of  the  first  stage  bae 


SEBO-FIBBINOUS  PEBICABDITIS.  585 

already  been  described.  It  may,  however,  also  be  audible  over  the  base 
during  the  stage  of  effusion,  and  always  returns,  after  absorption  of  the 
fluid,  for  a  brief  period.  The  heart-sounds  grow  more  and  more  distant, 
fidnt,  and  muffled,  though  the  second  sound,  as  heard  over  the  extreme 
base  of  the  organ,  may  remain  clear.  Over  the  area  of  dull  tympany 
corresponding  to  the  lower  antero-lateral  portion  of  the  left  lung  (which, 
as  before  pointed  out,  is  more  or  less  compressed)  may  be  heard  broncho- 
vesicular  breathing. 

Cottrse  and  Duration. — It  will  appear  obvious  that  the  course  must 
vary  in  individual  cases  with  the  cause  and  severity  of  the  special  type  of 
infection.  Observation  has  shown  that  in  one  class  of  cases  the  three 
stages  (dry,  efiusion,  and  absorption)  are  passed  through  in  rapia  succes- 
sion, while  in  another  class  each  stage  is  proportionately  lengthened. 
The  latter  form  has  been  termed  "  chronic  **  by  some  and  "  subacute  **  by 
others.  The  aetUe  may  also  be  followed  by  the  chronic  variety.  Usually 
sero-fibrinous  effusions  complicating  rheumatism  are  absorbed  with  rapidity 
once  the  process  has  begun,  seldom  requiring  more  than  two  weeks. 
When  recovery  is  about  to  occur  the  temperature  falls  by  lysis;  the 
dyspnea  gradually  disappears,  and  with  it  the  effusion  is  gradually  ab- 
sorbed. Convalescence  is  further  indicated  by  a  return  of  the  appetite, 
normal  heat  of  the  skin,  and  a  less  frequent,  full,  and  regular  pulse.  In 
cases  that  tend  to  a  &tal  termination  either  the  fever  continues  or  there 
is  suddenly  developed  hyperpyrexia^  as  may  happen  when  pericarditis 
.  occurs  in  the  course  of  acute  rheumatism ;  in  such  cases  the  dyspnea  is 
urgent  and  cyanosis  is  often  marked,  with  signs  of  failing  circulation. 
Nervous  symptoms^  as  extreme  restlessness,  insomnia,  and  active  delir- 
ium, may  be  present.  Under  these  circumstances  death  usually  ensues 
at  the  end  of  a  week  or  ten  days.  In  a  fatal  case  of  acute  articular 
rheumtUism  that  I  saw,  complicated  by  pericarditis,  with  hyperpyrexia, 
death  occurred  on  the  sixth  day. 

Oomplications. — Copious  effusion  may,  by  causing  pressure  upon  the 
recurrent  laryngeal  nerve,  produce  paralysis  of  the  vocal  apparatus,  or, 
it  may  press  upon  the  esophagus,  and  cause  difficult  deglutition.  Rarely 
acute  pleuritis  with  effusion  is  a  complication,  and  its  occurrence  usually 
lengthens  the  course  of  the  pericarditis  and  renders  the  outcome  uncer- 
tain. When  there  coexists  extensive  myocarditis  syncopal  attacks  often 
endanger  the  life  of  the  patient.  Associated  endocarditis  and  a  compli- 
cating pneumonia  may  be  observed. 

Ftognosis* — In  sero-fibrinous  pericarditis  recovery  is  the  rule  under 
&vorable  conditions.  The  outlook,  however,  becomes  gloomy  when  the 
above-mentioned  complications  arise,  and  particularly  when  there  is  hyper- 
pyrexia in  connection  with  acute  rheumatism.  Occurring  as  a  secondary 
event  in  serious  acute  diseases,  as  pneumonia,  or  in  chronic  diseases,  as 
Bright's,  or  organic  affections  of  the  heart,  the  pericarditis  often  precip- 
itates a  fatal  termination.  The  strong  possibility  that  these  cases  may 
only  partially  recover  or  assume  a  chronic  form  must  be  recollected  in 
maxing  a  prognosis. 

Diagnosis* — The  disease  is  often  overlooked,  because  unsuspected. 
Ordinarily  the  recognition  of  pericarditis  by  the  characteristic  triangular 
area  of  percussion-dulness  and  by  the  friction-sound  is  not  difficult. 
Atypical  cases  or  those  first  seen  during  the  stage  of  effusion  can  only  be 
(sorrectly  diagnosticated  by  exclusion. 
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Differential  Diagnosis. — Acute  pleurisy  of  the  left  side  may  simulate 
pericarditis  with  copious  effusion,  and,  as  before  stated,  these  diseases 
may  coexist.  Acute  pain,  however,  belongs  to  pleurisy  alone.  In  peri- 
carditis the  characteristic  physical  signs  are  elicited  oyer  the  precordia ; 
in  pleurisy  they  are  apt  to  occupy  not  only  the  anterior  but  also  the 
axillary  and  posterior  aspects  of  the  chest ;  hence  the  percussion-flatness 
in  pleurisy  extends  to  the  left,  far  beyond  the  bounduy-line  of  the  per- 
cussion-flatness in  pericarditis.  The  pericardial  friction-sound  has  a  dif- 
ferent situation  usually  from  the  pleuritic,  and  the  latter  is  heard  syn- 
chronously with  the  respiratory  movements,  while  the  former  is  intimately 
related  to  the  time  of  the  cardiac  movements.  The  fnction-murmur  of 
pleurisy  ceases  if  the  breathing  be  momentarily  suspended.  Encapsulated 
pleural  effusians  that  are  limited  in  area  to  the  antero-lateral  portion  of 
the  chest  are  exceedingly  diflicult  of  elimination,  and  especially  in  the 
absence  of  pleuritic  friction.  In  the  latter  complaint,  however,  the  heart- 
sounds  are  clear  and  the  apex-beat  often  pushed  some  little  distance  to 
the  right ;  on  the  other  hand,  in  pericarditis  the  general  disturbance  is 
usually  greater,  while  a  friction-rub  may  be  detectable  over  the  base. 
The  heart-sounds  are  distant  and  muffled.  The  diagnosis  is  often  aided 
by  a  consideration  of  the  previous  history  and  the  bearingof  any  hcts 
thus  obtained  upon  the  known  etiology  of  these  affections.  We  encounter 
formidable  difliculties  when  we  attempt  to  exclude  cardiac  dHatatumj 
though  the  following  brief  table  will  be  of  assistance  in  the  diagnosis: 

Pericarditis  with  Effusion.  Cardiac  Dilatation. 

(Preoums  History.) 
Recent  history  of  gout,  acute  rheumatism.      Usual  history  of  chronic  valvular  disease 
acute  infectious  or  septic  disease,  sour-         of  the  heart. 
vy,  chronic  nephritis,  or  tuberculosis. 

{Clinical  History,) 
Fever  and  slight  pain  are  usually  asso-      No  fever  or  pain,  as  a  rule. 

ciated. 
Nervous  symptoms  are  often  present  Absent. 

(Physical  Signs,) 

Inspection  often   reveals  bulging  (more  Apex-beat    usually  visible,   wavy,    and 

marked    in   the    young).      Apex-beat  diffused, 
pushed  up,  is  feeble,  and  later  absent. 

Heart's  impulse  usually  absent  or  occu-  Though  feeble,  the  impulse  is  palpable. 
pies  center    of   dull   area.      Friction- 
freraitus  may  be  present  over  the  base. 

Percussion  shows  a  triangular  flat  area,  Dull  area  varies  with  chambers  dilated ; 

and  the  boundary-line  above  changes  it  is  coextensive  with  a  wavy  impulse, 

on  altering  the  position.    There  is  dull  does  not  extend  so  high  (except  in  mi- 

tympany  (flatness  in  massive   exuda-  tral  stenosis),  and  does  not  vary  with 

tions)  in  the  axillary  region.  change  of  position.     No  dull  tympany. 

Auscullation  shows  the  first  sound  distant  First  sound  clear,  short,  and  sharp.     >o 

and  muffled ;  a  double  friction-rub  is  friction-murmur  present,  but  an  endo- 

often  present  over  the  base.  cardial  murmur  may  appear. 

X-ray  shows  triangular,  movable  shadow.  Upper  level  of  shadow  (quadrangular) 

Treatment. — The  management  of  the  first  (or  dry)  stage  is  identical 
with  that  detailed  in  discussing  the  plastic  variety.  During  the  stage  of 
effusion  the  patient  should  be  kept  at  absolute  rest  in  the  recumbent  pos- 
ture, and  mental  excitants  should  be  rigidly  prohibited  with  a  view  to 
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minimiiiiig  the  labor  of  the  heart.  The  diet  is  to  consist  mainly  of 
easily  digested  albuminous  articles ;  flaids  are  not  to  be  given  in  large 
imoonts,  since  this  tends  to  overfilling  of  the  vessels,  increases  the  arte- 
rial tension,  and  delays  absorption. 

Local  Measures. — Flannel  should  be  kept  over  the  precordia,  so  as  to 
avoid  exposure  and  undue  chilling.  The  ice-bag  or  Leiter's  coils  (to  be  used 
in  the  first  stage)  should  be  cautiously  employed  during  the  second  stage, 
until  the  temperature  has  defervesced  considerably,  thus  indicating  a  sub- 
sidence of  inflammation  in  the  pericardium.^  Subsequently,  if  absorption 
does  not  proceed  satisfactorily,  blisters  may  be  applied  over  the  pre- 
cordia ;  but  should  the  patient's  general  condition  be  decidedly  bad,  an 
sbsorbifacient  containing  iodin,  lanolin,  and  ichthyol  may  be  substituted 
▼ith  advantage. 

The  therapeutic  meamires  must  be  chosen  with  sole  reference  to  the 
primary  disease,  which  the  physician  must  continue  to  treat  while  he 
attempts  by  other  means  to  relieve  certain  symptoms  and  promote  absorp- 
tion.    For  example,  if  the  pericarditis  be  due  to  rheumatism,  the  use 
of  the  salicylates  must  be  persevered  in,  and  opium  may  be  added  to 
quiet  restlessness  and  procure  relief  from  pain.     In  my  own  experience 
absorption  has  been  best  promoted  by  the  use  of  the  double  iodid  of 
potassium  and  iron,  or  of  iron  and  manganese.    These  agents  are  seldom 
contraindicated  unless  they  are  badly  borne  by  the  stomach.     Diuretics 
and  saline  purgatives  are  not  without  value,  but  do  good  only  in  the 
later  stages.     Depressing  measures  of  whatever  sort  are  not  to  be  re- 
sorted to  unless  the  circulation  be  good.   '  If  the  pulse  be  small,  weak, 
and  rapid,  with  marked  cyanosis,  stimulants  are  indicated  and  are  to  be 
given   in  moderate  quantity;    the  pulse  will  then  be  found  to  grow 
stronger  and  the  dyspnea  and  cyanosis  less  marked.    Strychnin  and  the 
salts  of  ammonium  will  be  found  to  be  useful.     Digitalis  and  strophan- 
thus  are  not  to  be  thought  of  when  myocarditis  is  associated ;  at  other 
times  they  often  improve  the  peripheral  circulation  and  increase  the  urin- 
ary secretion.     When  the  breathing  becomes  greatly  embarrassed  and  the 
circulation  fails,  as  shown  by  the  feeble,  broken,  rapid  pulse  and  the 
cyanotic  hue  of  the  lips,  eyelids,  and  finger-tips,  cardiocentesis  is  indicated, 
and  in  sero-fibrinous  efiusion  aspiration  has,  in  recent  years,  given  good 
results  if  not  too  long  delayed.     If  the  slightest  doubt  arises  as  to  the 
character  of  the  fluid,  a  preliminary  puncture  with  a  hypodermic  needle 
should  be  made.     The  point  for  puncturing  is  the  fourth  interspace,  1 
inch  (2.5  cm.)  from  the  parasternal  line,  or  the  fifth  interspace,  1\  inches 
(3.7  cm.)  from  the  left  edge  of  the  sternum.     The  operation  must  be  per- 
formed with  the  strictest  asepsis,  and  the  amount  of  licjuid  withdrawn  at 
any  one  time  should  not  exceed  two  or  three  ounces.     It  is  better  to  re- 
peat the  puncture  several  times  than  to  remove  the  pressure  too  suddenly 
from  the  damaged  heart.     Of  60  cases  of  paracentesis  for  pericarditis 
of  different  varieties,  collected  by  Roberts,  24  terminated  in  recovery. 

PURULENT  PERICARDITIS. 
(Empyema  of  the  Peri  card  him.) 

Fd^thology  and  Btiology. — The  condition  often  follows  the  sero- 
fibrinous form.     Septic  and  tuberculous  processes  involving  the  pericar- 

*  If  the  pericarditiB  be  secondary  to  an  acute  febrile  disease,  this  fact  must  modify 
the  method  here  recommended  accordingly. 
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diam  are  also  apt  to  cause  pnmlent  eflfasion«  and  many  of  the  cases  that 
arise  in  the  coarse  of  the  acnte  infections  diseases  belong  to  this  category. 
The  pneumococcus  has  been  fonnd  in  the  pas  (Shattnck  and  Porter). 
The  membrane  is  much  thickened  and  presents  a  gray,  granalar  sarface, 
and  the  myocardium  underlying  the  visceral  layer  is  softened,  fragile, 
and  pale-looking  (fa^^y)- 

Clinical  History. — The  local  subjective  symptoms  and  physical 
signs  are  the  same  in  kind  as  in  the  former  variety,  bat  the  amount  of 
exudation  is  frequently  less.  At  the  onset  rigors  often  occur,  and  may 
be  repeated  at  varying  inter^'als.  The  temperature-curve  is  of  the  sup- 
purative type;  the  puUe  is  small,  rapid,  and  irregular;  and  phyneal 
prostration  is  pronounced.  Purulent  pericarditis  runs  a  comparatively 
rapid  and  an  almost  uniformly  unfavorable  course. 

Diagnosis. — The  chief  clinical  features  are  often  referable  to  the 
primary  or  causal  disease;  hence  in  every  instance  in  which  purulent 
pericarditis  is  apt  to  arise  a  physical  exploration  of  the  chest  is  impera- 
tive. The  purulent  character  of  the  effusion  cannot  readily  be  ascer- 
tained, as  a  rule ;  but  the  history  of  an  affection  having  etiologic  impor- 
tance, the  observance  of  rigors,  and  the  presence  of  the  fever-curve  pecu- 
liar to  suppuration  would  all  point  strongly  to  purulent  effusion,  and  should 
lead  to  aspiration  with  the  hypodermic  needle — a  harmless  procedure  if 
carefully  performed,  and  one  that  almost  constantly  ^ives  reliable  results. 

Treataient. — It  is  within  the  physician's  province  to  treat  the  pri- 
mary disease  assiduously,  but  not  pericardial  empyema.  Incision  (after 
preliminary  resection  of  a  rib — Brentano),  irrigation  of  the  sac,  and 
drainage  by  a  strand  of  iodoform  gauze  are  advisable  and  feasible 
measures. 

HBMOBBHAOIC   PBBICABDITIB. 

In  purulent  pericarditis  the  effusion  may  be  hemorrhagic,  and  par- 
ticularly when  it  is  of  tuberculous  origin.  In  non-purulent  tuberculous 
pericarditis  also  the  exudation  is  apt  to  be  hemorrhagic.  In  the  non- 
purulent instances  that  are  due  to  chronic  Bright's  disease  or  that  occur 
in  the  aged  the  effusion  is  sometimes  blood-stained ;  and  future  observa- 
tion may  show  that  the  hemorrhagic  variety  is  of  more  frequent  occur- 
rence than  has  hitherto  been  supposed.  In  ordinary  serous  pericarditis 
there  is  apt  to  be  present  more  blood  than  in  serous  pleuritis.  M.  T. 
Ferrier  has  found  5  examples  in  9  collections.  Sears  found  a  pure 
growth  of  pneumococci  in  the  exudate  from  a  case  of  hemorrhagic  peri- 
carditis. This  etiologic  variety  scarcely  calls  for  separate  clinical  con- 
sideration. 

ADHESIVE  PEBICABDinS. 
{Chron ic  Pericarditis, ) 

Pathology  and  Btiology. — Chronic  pericarditis  follows  the  acute 
forms,  and,  as  in  the  case  of  the  latter,  it  may  be  partial  or  general. 
The  oft\ision  may  rarely  remain  as  a  permanent  condition,  though  not 
infiv<[U('ntly  a  clear  history  of  the  preceding  acute  attack  is  wanting.  In 
most  instances  the  opposed  surfaces  of  the  membrane  are  either  univer- 
sally or  over  a  limited  area  firmly  adherent.  The  amount  of  new  con- 
nective tissue  present  or  the  degree  of  thickening  of  the  layers  varies 
greatly,  and  is  dependent  upon  the  type  of  the  primary  acute  attack.     If 


ADHESIVE  PERICARDITIS.  589 

the  latter  is  of  mild  grade — as,  for  example,  in  the  case  of  the  sero-fibrin- 
ous  variety  complicating  rheumatism — then  not  much  thickening  is  en- 
countered in  the  resulting  chronic  form. 

Chronic  tuberculous  pericarditis  is  not  uncommon,  and  may  be  pri- 
mary, though  more  commonly  it  is  secondary,  in  its  origin.  The  disease 
may  be  chronic  from  the  time  of  onset.  I  have  noticed  that  often  more  or 
less  effusion  prevails.  The  layers  become  enormously  thickened,  and  total 
obliteration  of  the  sac  by  agglutination  of  the  surfaces  is  not  infrequent. 

In  the  dense  exudate  that  remains  after  complete  absorption  of  a  peri- 
cardial efiiision  calcareous  depositions  occur,  forming  a  bony  casing, 
which  either  partially  or  totally  encircles  the  organ.  The  external 
surface  of  the  pericardium  may  become  united  with  adjacent  tissues. 
The  myocardium  is  the  seat  of  atrophic  and  degenerative  changes. 

Symptoms. — Autopsies  frequently  discover  an  unsuspected  adhesive 
pericarditis.  Hypertrophic  dilatation  of  the  chambers  usually  develops 
sooner  or  later,  and  is  due  to  adhesions  that  interfere  with  the  free  action 
of  the  organ  as  well  as  with  its  systole.  When  present  the  subjective 
symptoms  point  to  a  giving  way  of  the  right  ventricle,  as  shown  by  the 
presence  of  venous  stasis  and  dropsy.  The  pulse  is  rapid,  of  low  tension, 
and  irregular,  and,  though  not  diagnostic,  the  pulsus  paradoxus  is  noted. 

Pericarditis  Oallosa  (ualvagni  ^). — A  form  of  chronic  fibrous  pericar- 
ditis which  comes  on  insidiously  during  childhood  and  is  exceedingly 
difficult  of  diagnosis  {vide  infra).  Pericarditis  callosa  is  characterized 
principally  by  facial  cyanosis,  slight  edema,  full  and  tortuous  jugular 
veins  without  pulsation.  The  typical  physical  signs  of  pericarditis  are 
wanting  also.  On  the  other  hand,  a  congestive  cirrhosis  of  the  liver 
may  supervene  and  lead  to  ascites. 

Phyrical  Signs. — Inspection. — Depression  or  pitting  of  the  intercostal 
spaces  over  the  position  of  the  heart  may  be  noticed.  Synchronous 
with  the  systole  there  is  also  a  retraction  of  the  chest-wall  in  the  apical 
area,  and  less  frequently  over  the  whole  precordia,  the  latter  being  an 
unerring  sign  of  universal  adhesions.  The  degree  of  systolic  recession 
is  slightly  influenced  by  the  respiration,  inspiration  increasing  it,  except 
adhesions  exist  between  the  pericardium  and  the  adjoining  pleura,  and 
it  is  best  appreciated  on  palpation.  When  the  apex-beat  is  not  palpable, 
the  systolic  pitting  over  its  site  may  be  due  to  atmospheric  pressure. 
During  the  diastole  the  heart  forcibly  rebounds,  causing  the  so-called 
diastolic  shock,  which  is  of  great  diagnostic  importance  when  associated 
with  marked  systolic  retraction.  Though  not  always  visible,  it  can  be 
readily  felt  on  palpation.  Friedreich's  sign  (the  sudden  collapse  of  the 
jugulars  during  diastole)  may  frequently  be  observed,  but  I  have  also 
noticed  this  in  cardiac  dilatation  without  adhesions.  Prior  to  the  onset 
of  dilatation  the  apex-beat  may  be  forcible  and  visible  over  an  increased 
area,  indicating  hypertrophy ;  but  after  the  myocardium  is  weakened 
(from  interference  with  its  nutrition)  and  dilatation  comes  on,  the 
impulse-beat  is  faint  or  wanting,  and  in  marked  systolic  retraction  may 
be  seen  to  be  vibratory.  The  fixed  position  of  the  apex-beat  when  the 
patient  is  turned  over  upon  his  left  side  is  a  strong  confirmatory  sign. 

Percussion. — The  area  of  cardiac  dulness  is  increased,  especially  up- 
ward and  to  the  left,  owing  to  the  associated  hypertrophy  and  pleuro- 
*  Unwenity  Med.  Mag.^  March,  1899 ;   CUnique  modeme,  ann.  iv.,  No.  341. 
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pericardial  adhesions,  and,  since  the  adhesions  between  the  pleura  and  the 
pericardium  do  not  allow  the  lungs  to  overlap  the  heart  during  inspira- 
tion, the  upper  and  left  lines  of  dulness  remain  fixed  (C.  J.  B.  Williams). 

Auscultation, — When  dilatation  reaches  a  high  degree  the  auscultatory 
signs  peculiar  to  that  condition  appear.  In  many  cases  no  murmurs  are 
detectable,  but  in  a  third  group  loud  murmurs,  quite  independent  of  any 
value  as  regards  cardiac  lesions,  are  audible ;  these  murmurs  may  be  due 
to  the  vortiginous  movements  in  the  endocardial  blood-current  occa- 
sioned by  the  jogging  cardiac  action.  The  murmur  of  tricuspid  regur- 
gitation, from  a  breakdown  of  the  right  ventricle  without  apparent 
exciting  cause,  is  most  significant. 

Differential  Diagnosis. — The  condition  is  apt  to  be  confounded 
with  chronic  myocarditis  and  simple  hypertrophic  dilatation. 

As  before  stated,  chronic  pericarditis  may  be  associated  with  effusion, 
and  it  is  important  to  distinguish  such  instances  from  the  adhesive 
form,  if  we  would  institute  a  proper  treatment.  In  chronic  pericarditis 
with  moderate  effusion  the  seat  of  the  apex-beat  is  higher  and  less  un- 
dulatory,  and  when  the  amount  of  effusion  is  large  the  impulse  is  absent 
and  there  is  bulging.  Adhesive  pericarditis  with  hypertrophy  causes 
bulging  in  young  subjects,  but  the  apical  beat  is  retained.  In  pericar- 
ditis with  effusion  the  upper  and  left  limits  of  dulness  are  not  stationary, 
and  there  is  an  absence  of  systolic  retraction  and  diastolic  concussion. 

Conrse  and  Prognosis. — The  hypertrophy  that  comes  on  early  in 
consequence  of  the  obstruction  offered  to  cardiac  action  is  compensatory, 
and  this  harmonious  balance  may  be  maintained  for  a  long  period  of  time 
with  apparent  comfort.  After  myocardial  degeneration,  followed  by 
atrophy  or  dilatation,  has  occurred,  the  condition  becomes  quite  serious, 
and  death  usually  ensues  amid  signs  of  extreme  cardiac  dilatation. 

The  treatment  must  be  ordered  chiefly  with  reference  to  the  nutri- 
tion of  the  heart-muscle,  following  the  principles  noted  in  dealing  with 
the  management  of  valvular  affections  of  the  heart.  If  chronic  effusion 
be  present  early,  operative  measures  are  to  be  warmly  advocated. 


HYDROPERIOARDIUM. 

{Dropsy  of  the  Pericardium,) 

Definition. — A  condition  in  which  the  pericardium  contains  a  serous 
transudation,  while  the  membrane  itself  shows  no  signs  of  inflammation. 

Btiology. — (a)  Hydropericardium  is  usually  associated  with  general 
cardiac  or  renal  dropsy,  of  which  it  forms  a  component  part.  Under 
these  circumstances  it  develops  late,  and  frequently  follows  hydrothorax, 
on  account  of  which  condition  it  is  liable  to  be  overlooked.  It  may  also 
occur  suddenly  in  chronic  nephritis,  and  particularly  in  the  scarlatinal 
variety,  (ft)  It  arises  not  infrequently  from  local  mechanical  causes,  as 
the  pressure  of  mediastinal  tumors,  aneurysm,  or  thrombosis  of  the  car- 
diac veins. 

Symptoms. — No  subjective  symptoms  are  present,  save  perhaps 
dyspnea,  and  the  diagnosis  rests  upon  the  history  and  the  physical  signs, 
llone  of  the  latter,  however,  are  particularly  significant.     They  point  to 
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the  Utter  is  of  mild  grade— as,  for  example,  in  the  case  of  the  sero-fibrin- 
(Mia  variety  complicating  rheumatism — then  not  much  thickening  is  en- 
cwntered  in  the  resulting  chronic  form. 

i^rmie  tubereufous  pen'earditis  is  not  uncommon,  and  may  be  pri- 
mirr,  though  more  commonly  it  is  secondary,  in  its  origin.  The  disease 
mij  be  chronic  from  the  time  of  onset.  I  have  noticed  that  often  more  or 
Iesi»effaBion  prevails.  The  layers  become  enormously  thickened,  and  total 
obliteration  of  the  sac  by  agglutination  of  the  surfaces  is  not  infref|uent. 
In  the  dense  exudate  that  remains  after  complete  absorption  of  a  peri- 
cardial effusion  calcareous  depositions  occur,  forming  a  bony  casing, 
witch  either  partially  or  totally  encircles  the  organ.  The  external 
"urface  of  the  pericardium  may  become  united  with  adjacent  tissues. 
The  myocardium  is  the  seat  of  atrophic  and  degenerative  changes. 

Symptoms. — Autopsies  frequently  discover  an  unsuspected  adhesive 
pericarditis.      Hypertrophic  dilatation  of  the  chambers  usually  develops 
sooner  or  later,  and  is  due  to  adhesions  that  interfere  with  the  free  action 
«f  the  organ  as  well  as  with  its  systole.      When  present  the  subjective 
^Jinptoms  point  to  a  giving  way  of  the  right  ventricle,  as  shown  by  the 
pjresence  of  reitrnts  s^tasis  and  dropHt/,    The  puUe  is  rapid,  of  low  tension, 
ttid  irregular,  and,  though  not  diagnostic,  the  puhns  paradoxus  is  noted. 
Pericarditis  CalloBa  (Galvagni  ^). — A  form  of  chronic  fibrous  pericar- 
ditis which  comes  on  insidiously  during  childhood  and  is  exceedingly 
difficult  of  diacTMOi^iis  {inde  infra).     Pericarditis  callosa  is  characterised 
principally  by  facial  cyanosis,  sliglit  edema,  full  and  tortuons  jugular 
▼^eing  without  pulsation.     The  typical  physical  signs  of  pericarditis  are 
^^uting  also.     On  the  other  hand,  a  congestive  cirrhosis  of  the  liver 
tt*a.T  supervene  and  lead  to  ascites. 

Physical  Signs. — Inspection, — Depression  or  pitting  of  the  intercostal 

spaces  over  the  position  of  the  heart   may   be  noticed.      Synch ronoris 

^'ith  the  systole  there  is  also  a  retraction  of  the  chest- wall  in  the  apical 

«-^ea,  and  less  fre<|uently  over  the  whole  precordia,  the  bitter  being  an 

'^^H erring  sign  of  universal  adhesions.     The  decjree  of  systolic  recession 

^s   slightly  influenced  by  the  respiration,  inspiration  increasing  it,  except 

^^hesions  exist  between  the  pericardium  and  the  ailjoaning  pleura,  and 

^''t   ig  best  appreciated  on  palpation.    When  the  apex-beat  is  not  palpable, 

tilie  sygtoUc  pitting  over  its  site  may  be  due  to  atmospheric  pressure. 

-During  the  diastole  the  heart  forcibly  rebounds,  causing  the  so-called 

diaatolic  shock,  which  is  of  great  diagnostic  importance  when  associated 

'"f'itli  marked  systolic  retraction.     Though  not  always  visible,  it  can  be 

''eadily  felt  on  palpation.     Friedreich's  sign  (tlie  sudden  collapse  of  the 

jn^ular^  during  diastole)  may  frequently  be  observed,  but  T  have  also 

iioticed  this  in  cardiac  dilatation  without  a<lbesions.     Prior  to  the  onset 

^"^"iilatation  the  apex- beat  may  be  forcible  sind  visible  over  an  increased 

^^^K  indicating  hypertrophy  ;  but  after  the  myocardium  is  weakened 

:fi"oiD   interference  with    its    nutrition)  and    dilatation    comes  on,    the 

^'^pulse-beat  is  faint  or  wanting,  and   in  marked  systolic  retraction  may 

^P*  Seen  to  be  vibratory.     The  fixed  position  of  the  apex-beat  when  the 

T**tient  is  turned  over  iifion  his  left  sidf^  is  a  strong  confirmatory  sign. 

-Percussion. — The  area  of  cardiac  dulness  is  increased,  especially  up- 
'^^rd  and  to  the  left,  owing  to  the  associated  hypertrophy  and  pleuro- 
'  UmgerwU^  Med.  J/ay.,  March,  1899;   Oiniqxu  modeme,  ann,  iv.,  No.  341, 
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the  distinction  from  pericarditis  can  rarely  be  made.  In  pneumoperi- 
cardium there  is  tympanitic  percussion-resonance  over  the  precordia, 
though  the  fluid,  when  present,  gives  rise  to  a  boundary-line  of  dulness. 
The  change  of  the  patient's  posture  decidedly  alters  the  area  of  the  tym- 
panitic note.  On  auscultation  may  be  heard  loud,  rasping,  friction- 
sounds  having  a  metallic  quality,  intermingled  with  churning^  splashing 
noises,  or  the  so-called  "water-wheel  sounds."  I  have,  however,  met 
with  two  cases  in  which  the  heart-sounds  were  exceedingly  feeble. 
Pneumothorax  when  encysted  in  close  proximity  to  the  heart,  displacing 
the  latter  organ,  must  be  eliminated.  The  latter  complaint  gives  cardiac 
dulness  in  an  abnormal  position  and  a  metallic  sound  synchronously  with 
the  respiratory  movements — two  signs  diagnostic  of  pneumothorax  that 
are  absent  in- pneumopericardium.  The  prognosis  is  grave,  death  coming 
on  most  commonly  in  a  day  or  two.  The  sulmission  of  air  might  alone 
result  in  a  spontaneous  cure,  as  occurs  rarely  in  pneumothorax.  2%e 
treatment  is  the  same  as  has  been  recommended  for  purulent  pericarditis. 


II.  DISEASES  OF  THE  HEART. 

ENDOCARDITIS. 

Definitioii. — Inflammation  of  the  lining  membrane  of  the  heart. 
The  process  is  usually  confined  to  the  valves,  though  the  cardiac  layer 
may  also  be  affected. 

Varieties. — (a)  Simple  acute  endocarditis ;  (b)  ulcerative  endocarditis ; 
(c)  chronic  endocarditis.  The  pathologic  processes  involved  in  the  first 
two,  the  acute  forms,  are  identical  in  nature,  though  they  differ  in  severity. 
I  have  met  with  two  instances  that  could  be  referred  to  neither  sub- variety, 
apparently  occupying  a  middle  ground. 

SIMPLE  ACUTE    ENDOCARDITIS. 
(Endocarditis   Verrucosa.) 

Pathology. — The  disease  is  characterized  by  the  formation  of  small 
vegetations  on  the  segments,  varying  in  size  from  excrescences  that  are 
scarcely  visible  to  those  the  size  of  a  pea.  They  are  found  chiefly  on 
surfaces  that  are  opposed  to  the  blood-current,  near  the  margin  of  the 
valv^,  and  ''  forming  a  row  of  bead-like  outgrowths.*'  Their  seat  corre- 
sponds to  the  point  of  maximum  contact  (Sibson),  but  the  mitral  valve 
is  much  more  commonly  aff'ected  than  the  aortic.  With  the  segments  the 
chordae  tendinese  are  sometimes  affected,  and  very  rarely  the  latter  are 
alone  involved.  The  left  side  of  the  heart  is  much  more  frequently  the 
seat  of  acute  endocarditis  than  the  right,  except  during  fetal  life,  when 
the  right  side  is  almost  exclusively  involved.  To  account  for  the  greater 
frequency  of  occurrence  on  the  left  side  after  birth,  it  has  been  suggested 
that  freshly  oxygenated  blood  affords  the  most  favorable  condition  for  the 
multiplication  of  the  micro-organisms  that  are  concerned  in  the  inflamma- 
tory process.    As  corroborating  this  view,  the  fact  is  adduced  that  daring 
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ti^  presence  of  fluid,  and  the  area  of  percus^ion-dulnes^  assumes  the  Bnme 
liim  ftod  exhibits  even  greater  change,  with  alteration  of  the  patient*s 
pflfltttre*  than  in  pericarditis.  No  friction-inurtnurs  are  heard  and  no 
bilging  of  the  pericardium  is  observed.  It  is  rare  indeed,  I  have  found,  to 
sw* an  excessive  amount  of  serum  in  the  pericanliuni  at  the  postmortem* 
Thesivmptoms  and  signs  of  hydrothorax  generally  precede  antl  aecompany 
kydropericardium,  and  the  latter  condition  tends  to  intensify  the  effect  of 
the  former.  The  condition,  per  gi\  is  rarely  of  serious  import.  Osier 
remarks:  ** Naturally  there  are  in  the  pericardial  sac  a  few  cubic  centi- 
meters of  clear,  citron-colored  fluid,  which  probably  represents  a  post- 
mortem transudate/'  In  rare  instances  the  transudate  has  a  tuilky 
ippearan  ce  ( c/it/lo -prriea  rdiu  m ) . 

The  tteatmetlt  suitable  for  cases  of  general  dropsy,  as  a  rule,  afibrdfl 
relief.    In  large  serous  accuniulations  aspiration  shoulil  be  practised. 


HEMOPERIOARDIUM, 

Br  the  term  '' hemopericardiuin  "  is  meant  hemorrhage  into  the  peri- 
etal pouch — a  rare  event.  Among  the  causes  are — [a)  perforation  by 
HBeurrsrog  of  the  aorta  and  the  coronary  arteries  into  the  sac:  (ft)  rupture 
of  the  heart,  due  to  injuries  or  cariliac  aneurysms  and  fibrous  formations 
from  myocarditis  ;  (c)  direct  injuries,  especially  stab-  and  bullet-wounds. 
Thi  ^mptoms  and  courar  depend  greatly  upon  the  nature  of  the  exciting 
cause.  The  most  fre^jueni  factor,  rupture  of  an  aneurysm,  proves  quickly 
fatal  from  overcrowding  of  the  heart.  In  rupture  of  the  heart-muscle 
there  is  sometimes  a  slow  outpouring  of  blood,  with  a  correspondingly 
rfow  course,  varying  from  a  few  hours  to  a  couple  of  days  in  duration. 
Tke  physical  signs  of  effusion  come  on  with  dyspnea  and  failing  circula- 
tion, which  lead  to  cardiac  exhaustion  and  death.  The  blood-stained 
iions,  before  considered,  that  are  met  with  in  certain  forms  of  peri- 
litis,  are  not  to  be  regarded  as  instances  of  hemopericardium. 


PNEUMOPERICARDIUM. 

{Air  in  the  Ptricardium.) 

Is  this  complaint,  besides  air  or  gas,  there  is  usually  present  pus,  and 
lesB  frequently  blo<Ml ;  hence  an  appropriate  term  in  most  instances  would 
be  pyo-pneumoptrii'iirdmm.  When  the  pericardium  is  perforated  |>uru- 
lent  pericarditis  results.  The  Cfutses  are  the  following :  (a)  wounds  ;  (^) 
a  fistulous  connection  between  the  adjacent  air-containing  organs  and 
the  pericardium  as  the  result  of  diseased  processes,  such  as  pulmonary 
tuberculosis  or  empyema;  (<?)  rarely  decompasition  of  liquid  pericardial 
eflhaions*  The  nympdnms  are  equivocal.  In  the  main  they  do  not  differ 
from  tho^e  of  pericarditis  with  effusion,  excepting  that  dyspnea  is  more 
inteofie  than  in  the  latter  affection.     By  attention  to  the  physical  signs 
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microorganisms  or  their  toxins,  whose  action  is  assisted  by  the  friction 
between  the  blood  current  and  the  surfaces  of  the  valves.  Frankel  and 
Sanger  aflSrm  that  the  staphylococcus  pyogenes  aureus  is  the  chief 
specific,  causative,  agent.  The  diplococcus  pneumoniae,  the  streptro- 
coccus  pyogenes,  and,  less  commonly,  the  Bacillus  coli  communis,  the 
gonococcus,  the  Bacillus  diphtherias,  the  bacillus  of  Eberth,  and  the 
micrococcus  endocarditis  capsulatus  and  rugatus,  have  been  found. 

Clinical  History. — It  is  only  occasionally  that  definite  subjective 
symptoms,  as  precordial  pain  (sometimes  extending  down  the  left  arm), 
dyspnea^  and  cardiac  palpitation,  are  complained  of  by  the  patient.  If 
fever  have  been  present,  as  is  common,  the  temperature  usually  rises 
rather  abruptly.  In  the  vast  majority  of  instances  the  condition  is  discov- 
ered accidentally.  This  being  true,  its  frequent  occurrence  in  acute  artic- 
ular rheumatism,  and  its  occurrence  in  the  other  diseases  mentioned  under 
"  Etiology,*'  should  be  kept  in  remembrance.  The  symptoms  of  embolism 
are  rarely  observed.     F.  Billings  reports  a  case  with  multiple  emboli. 

The  physical  signs  by  which  acute  endocarditis  is  recognizable  are 
dependent  upon  the  valvular  insufficiencies  caused  by  the  morbid  lesions 
previously  described.  Hence  there  must  be  not  a  small  proportion  of 
mild  cases,  including  those  in  which  the  valves  are  not  affected,  that 
give  rise  to  no  distinct  physical  signs. 

On  inspection  the  area  of  visible  impulse  may  be  seen  to  be  increased, 
though,  as  a  rule,  it  is  normal.  The  impulse  is  sometimes  forcible  and 
often  irregular  during  the  initial  period,  but  later  it  becomes  less  distinct 
and  more  feeble.  Palpation  confirms  the  result  of  inspection.  I  have 
found  the  impulse  to  vary  at  each  visit,  with  a  general  tendency  to  lessen 
in  intensity  in  the  later  period  of  the  disease.  A  very  weak  impulse  is 
indicative  of  associated  myocarditis  or  of  the  poisonous  effect  of  a  severe 
type  of  primary  infection.  In  recurrent  endocarditis  the  apical  impulse 
is  often  heaving,  on  account  of  pre-existing  compensatory  hypertrophy, 
and  its  area  is  exceedingly  variable.     A  systolic  thrill  is  sometimes  felt. 

On  percussion  the  area  of  the  heart's  dulness  is  found  to  be  normal, 
except  in  cases  of  intense  myocardial  involvement,  with  dilatation  of 
the  chambers  when  the  area  of  percussion-dulness  is  increased  in  the 
transverse  diameter.  In  recurrent  acute  endocarditis  the  area  of  dul- 
ness corresponds  to  the  increased  area  of  the  apical  beat. 

Auscultation, — Acute  endocarditis  is  usually  attended  with  a  soft 
blowing,  systolic  murmur,  which,  owing  to  the  fact  that  the  mitral  seg- 
ments are  the  favored  seat  of  the  disease,  is  heard  much  more  frequently 
at  the  apex  than  at  the  base.  The  point  of  maximum  intensity  of  this 
murmur  is  often  movable,  but  its  area  of  transmission  is  limited.  In 
rheumatic  endocarditis  this  murmur  is  preceded  by  a  prolongation  of 
the  first  sound,  and  it  may  be  rough  in  character,  and  associated  with 
accentuation  of  the  aortic  second  sound,  later  with  a  valvular  pulmonary 
second.  The  murmur  is  sometimes  heralded  by  a  feeble  or  muflied  first 
sound,  with  apparent  intensification  of  the  second,  suggesting  ventricular 
dilatation  as  the  cause  of  the  murmur.  In  acute  endocarditis  affecting 
the  mitral  valves  aortic  murmurs  may  coexist,  but  their  true  nature  is 
more  than  doubtful.  There  is  also  a  short,  low-toned,  and  double  sys- 
tolic murmur  over  the  tricuspid  orifice  in  a  small  proportion  of  the  cases ; 
this  is  due  most  probably  to  a  relative  incompetency.  When  acnte 
endocarditis  arises  in  connection  with  chronic  valvular  disease,  the  aus- 
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enltetory  signs  of  the  latter  are  but  little  changed,  and  hence  an  assured 
diagnosis  is  not  possible. 

ComplicatioilS. — There  may  be  developed  by  direct  extension  sec- 
ondary myocarditis,  a  disease  that  will  receive  separate  consideration. 

The  mag^OSiS  is  based  principally  on  the  physical  signs,  though 
these  are  by  no  means  trustworthy.  The  points  gained  by  careful, 
inspection  and  palpation  are  of  especial  diagnostic  importance,  as  is  also 
the  previous  history  of  the  patient.  Leube  ^  points  out  that  if  the  dulness 
is  slightly  increased  to  the  left  and  there  is  fever — in  fact,  if  there  is  in- 
fectious disease  present — a  diagnosis  must  be  made  of  acute  insufficiency 
of  the  ostium  mitralis  occurring  in  the  course  of  acute  endocarditis. 

Differential  Diagnosis. — The  soft  bellows  murmur  is  often  present  in 
€ieute  febrile  diseases  in  which  the  autopsy  fails  to  reveal  the  lesions  of 
Acnte  endocarditis.     The  functional  murmurs  that  arise  in  the  specific 
fevers,  however,  are  principally  heard  over  the  aortic  area,  while  those 
occurring  in  endocarditis  arc  commonly  heard  over  the  mitral  area. 
The  murmurs  present  must  be  called  accidental  if  the  area  of  cardiac 
dulness  is  normal,  the  second  pulmonary  sound  not  accentuated,  and  if 
"the  murmur  be  heard  only  at  the  pulmonary  cartilage,  or  at  this  point 
mnd  at  the  apex,  and,  at  any  rate,  more  distinctly  at  the  pulmonary  car- 
tilage (Leube  ^.     The  distinction  between  simple  acute  endocarditis  and 
pericarditis  should  be  categorical,  in  view  of  the  manifold  differences 
Detween  their  signs.     But  the  fact  that  these  two  affections  may  be 
associated,  more  especially  when  they  are  of  rheumatic  origin,  must  be 
steadily  borne  in  mind,  and  also  that  when  combined  the  signs  belonging 
to  the  endocarditis  are  not  open  to  observation,  owing  to  the  pericardial 
friction-sound,  and  later  the  presence  of  the  effusion.    I  have  found,  how- 
ever, that,  fortunately,  endocarditis  precedes  pericarditis  in  the  majority 
of  the  cases.     The  elimination  of  old  endocarditis  or  chronic  valvular 
disease — a  matter  of  importance — may  be  accomplished  by  attention  to  the 
character  of  the  murmur  in  acute  endocarditis,  as  well  as  to  its  limited 
area  of  diffusion,  and  by  the  absence  of  the  signs  of  hypertrophy  and  of 
marked  accentuation  of  the  second  pulmonary  sound. 

A  relative  insufficiency  distinguishes  itself  by  a  pure  systolic  murmur, 
loud  and  not  invariably  uniform,  by  a  weak  cardiac  impulse,  a  slight  ac- 
centuation of  the  second  pulmonary  sound,  and  a  comparatively  small  and 
often  irregular  pulse.  It  is  met  with  in  excessive  dilatation  of  the  left 
ventricle,  in  anemia,  "  and  particularly  in  certain  changes  of  the  valvular 
muscles,  due  to  myocarditis  "  (Leube). 

Prognosis. — The  immediate  dangers  are  few,  and  depend  largely 
upon  the  primary  disease.  In  many  instances,  however,  acute  endocar- 
ditis initiates  permanent  lesions  of  the  valves. 

Treatment. — ^Prophylaxis. — The  prevention  of  acute  endocarditis  in 
rheumatism  has  been  dealt  with  in  discussing  the  latter  disease.  No  known 
direct  measures  can  prevent  the  development  of  this  condition  in  the  course 
of  the  specific  fevers,  though  absolute  rest  in  bed  and  protection  of  the  body 
against  "  cold  **  may  diminish  somewhat  the  tendency  to  it. 

The  Attack. — The  sick-room  should  be  free  from  draughts,  though 

well  ventilated,  and  flannel  is  to  be  applied  to  the  chest.      The  diet 

may  be  liberal,  but  should  be  composed  chiefly  of  milk  and  other  light 

nutritious  substances.     Stimulants  are  required  in  most  instances,  and 

>  Deuisek.  Archie  f,  Uin,  Med,,  Nov.  6,  1896.  « Loe.  ciL 
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microorganisms  or  their  toxins,  whose  action  is  assisted  by  the  friction 
between  the  blood  current  and  the  surfaces  of  the  valves.  Frankel  and 
Sanger  affirm  that  the  staphylococcus  pyogenes  aureus  is  the  chief 
specific,  causative,  agent.  The  diplococcus  pneumoniae,  the  streptro- 
coccus  pyogenes,  and,  less  commonly,  the  Bacillus  coli  communis,  the 
gonococcus,  the  Bacillus  diphtheriae,  the  bacillus  of  Eberth,  and  the 
micrococcus  endocarditis  capsulatus  and  rugatus,  have  been  found. 

Clinical  History. — It  is  only  occasionally  that  definite  subjective 
symptoms,  as  precordial  pain  (sometimes  extending  down  the  left  arm), 
dyspnea^  and  cardiac  palpitation^  are  complained  of  by  the  patient.  If 
fever  have  been  present,  as  is  common,  the  temperature  usually  rises 
rather  abruptly.  In  the  vast  majority  of  instances  the  condition  is  discov- 
ered accidentally.  This  being  true,  its  frequent  occurrence  in  acute  artic- 
ular rheumatism,  and  its  occurrence  in  the  other  diseases  mentioned  under 
"  Etiology,*'  should  be  kept  in  remembrance.  The  symptoms  of  embolism 
are  rarely  observed.     F.  Billings  reports  a  case  with  multiple  emboli. 

The  physical  signs  by  which  acute  endocarditis  is  recognizable  are 
dependent  upon  the  valvular  insufficiencies  caused  by  the  morbid  lesions 
previously  described.  Hence  there  must  be  not  a  small  proportion  of 
mild  cases,  including  those  in  which  the  valves  are  not  affected,  that 
give  rise  to  no  distinct  physical  signs. 

On  inspection  the  area  of  visible  impulse  may  be  seen  to  be  increased, 
though,  as  a  rule,  it  is  normal.  The  impulse  is  sometimes  forcible  and 
often  irregular  during  the  initial  period,  but  later  it  becomes  less  distinct 
and  more  feeble.  Palpation  confirms  the  result  of  inspection.  I  have 
found  the  impulse  to  vary  at  each  visit,  with  a  general  tendency  to  lessen 
in  intensity  in  the  later  period  of  the  disease.  A  very  weak  impulse  is 
indicative  of  associated  myocarditis  or  of  the  poisonous  effect  of  a  severe 
type  of  primary  infection.  In  recurrent  endocarditis  the  apical  impulse 
is  often  heaving,  on  account  of  pre-existing  compensatory  hypertrophy, 
and  its  area  is  exceedingly  variable.     A  systolic  thrill  is  sometimes  felt. 

On  perciLSsion  the  area  of  the  heart's  dulness  is  found  to  be  normal, 
except  in  cases  of  intense  myocardial  involvement,  with  dilatation  of 
the  chambers  when  the  area  of  percussion-dulness  is  increased  in  the 
transverse  diameter.  In  recurrent  acute  endocarditis  the  area  of  dul- 
ness corresponds  to  the  increased  area  of  the  apical  beat. 

Auscultatioyi, — Acute  endocarditis  is  usually  attended  with  a  soft 
blowing,  systolic  murmur,  which,  owing  to  the  fact  that  the  mitral  seg- 
ments are  the  favored  seat  of  the  disease,  is  heard  much  more  frequently 
at  the  apex  than  at  the  base.  The  point  of  maximum  intensity  of  this 
murmur  is  often  movable,  but  its  area  of  transmission  is  limited.  In 
rheumatic  endocarditis  this  murmur  is  preceded  by  a  prolongation  of 
the  first  sound,  and  it  may  be  rough  in  character,  and  associated  with 
accentuation  of  the  aortic  second  sound,  later  with  a  valvular  pulmonary 
second.  The  murmur  is  sometimes  heralded  by  a  feeble  or  muffled  first 
sound,  with  apparent  intensification  of  the  second,  suggesting  ventricular 
dilatation  as  the  cause  of  the  murmur.  In  acute  endocarditis  affecting 
the  mitral  valves  aortic  murmurs  may  coexist,  but  their  true  nature  is 
more  than  doubtful.  There  is  also  a  short,  low-toned,  and  double  sys- 
tolic murmur  over  the  tricuspid  orifice  in  a  small  proportion  of  the  cases; 
this  is  due  most  probably  to  a  relative  incompetency.  When  acnte 
endocarditis  arises  in  connection  with  chronic  valvular  disease,  the  aus- 
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ealtalory  signs  of  the  latter  are  but  little  changed,  and  hence  an  assured 
diagnosis  is  not  possible. 

Complications. — There  may  be  developed  by  direct  extension  sec- 
ondary myocarditis,  a  disease  that  will  receive  separate  consideration. 

The  magliosis  is  based  principally  on  the  physical  signs,  though 
tbese  are  by  no  means  trustworthy.  The  points  gained  by  careful, 
inspection  and  palpation  are  of  especial  diagnostic  importance,  as  is  also 
the  previous  history  of  the  patient.  Leube  ^  points  out  that  if  the  dulness 
is  slightly  increased  to  the  left  and  there  is  fever — in  fact,  if  there  is  in- 
fectious disease  present — a  diagnosis  must  be  made  of  acute  insufficiency 
of  the  ostium  mitralis  occurring  in  the  course  of  acute  endocarditis. 

Differential  Diagnosis. — The  soft  bellows  murmur  is  often  present  in 
^ieute  febrile  diseases  in  which  the  autopsy  fails  to  reveal  the  lesions  of 
sMmte  endocarditis.     The  functional  murmurs  that  arise  in  the  specific 
fevers,  however,  are  principally  heard  over  the  aortic  area,  while  those 
occurring  in  endocarditis  arc   commonly  heard  over  the  mitral  area. 
"The  murmurs  present  must  be  called  accidental  if  the  area  of  cardiac 
dulness  is  normal,  the  second  pulmonary  sound  not  accentuated,  and  if 
%he  murmur  be  heard  only  at  the  pulmonary  cartilage,  or  at  this  point 
mnd  at  the  apex,  and,  at  any  rate,  more  distinctly  at  the  pulmonary  car- 
-tilage  (Leube  ^.     The  distinction  between  simple  acute  endocarditis  and 
pericarditis  should  be  categorical,  in  view  of  the  manifold  differences 
between  their  signs.     But  the  fact  that  these  two   affections  may  be 
associated,  more  especially  when  they  are  of  rheumatic  origin,  must  be 
steadily  borne  in  mind,  and  also  that  when  combined  the  signs  belonging 
to  the  endocarditis  are  not  open  to  observation,  owing  to  the  pericardial 
friction-sound,  and  later  the  presence  of  the  effusion.    I  have  found,  how- 
ever, that,  fortunately,  endocarditis  precedes  pericarditis  in  the  majority 
of  the  cases.     The  elimination  of  old  endocarditis  or  chronic  valvular 
disease — a  matter  of  importance — may  be  accomplished  by  attention  to  the 
character  of  the  murmur  in  acute  endocarditis,  as  well  as  to  its  limited 
area  of  diffusion,  and  by  the  absence  of  the  signs  of  hypertrophy  and  of 
marked  accentuation  of  the  second  pulmonary  sound. 

A  relative  insuffieieJicy  distinguishes  itself  by  a  pure  systolic  murmur, 
loud  and  not  invariably  uniform,  by  a  weak  cardiac  impulse,  a  slight  ac- 
centuation of  the  second  pulmonary  sound,  and  a  comparatively  small  and 
often  irregular  pulse.  It  is  met  with  in  excessive  dilatation  of  the  left 
ventricle,  in  anemia,  "  and  particularly  in  certain  changes  of  the  valvular 
muscles,  due  to  myocarditis  "  (Leube). 

Prognosis. — The  immediate  dangers  are  few,  and  depend  largely 
upon  the  primary  disease.  In  many  instances,  however,  acute  endocar- 
ditis initiates  permanent  lesions  of  the  valves. 

Treatment. — ^Prophylazis. — The  prevention  of  acute  endocarditis  in 
rheumatism  has  been  dealt  with  in  discussing  the  latter  disease.  No  known 
direct  measures  can  prevent  the  development  of  this  condition  in  the  course 
of  the  specific  fevers,  though  absolute  rest  in  bed  and  protection  of  the  body 
against  "  cold  **  may  diminish  somewhat  the  tendency  to  it. 

The  Attack. — The  sick-room  should  be  free  from  draughts,  though 

well  ventilated,  and  flannel  is  to  be  applied  to  the  chest.      The  diet 

may  be  liberal,  but  should  be  composed  chiefly  of  milk  and  other  light 

nutritious  substances.     Stimulants  are  required  in  most  instances,  and 

>  DenUck  Ard^f.  Um.  Med^  Nov.  5, 1896.  *  Loe.  eit. 
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in  abundance  should  the  beart  be  failing.  Digitalis  is  to  be  employed 
cautiously  if  at  all.  When  the  myocardium  is  involved,  its  use  is 
not  without  danger;  under  these  circumstances  the  drug  increases  the 
sufferings  of  the  patient  by  throwing  the  inflamed  and  weakened  cm- 
diac  muscle  into  firm  contractions.  The  salts  of  ammonium, 
larly  the  carbonate,  should  be  given  continuously  with  a  view  10 ' 
ating  intracardial  coagulation  of  blood ;  and  should  the  latter  accident 
occur  despite  all  eftbrts  to  prevent  it,  the  carbonate,  togetheT  with  atry< 
nin  and  alcoholic  stimulants^  should  be  freely  administered.  I  am 
vinced  that  in  endocarditis  due  to  acute  articular  rheumatism  it  is  wise 
continue  the  exhibition  of  the  salicylates^  though  in  moderate  dosei,  pro- 
vided that  the  heart  is  guarded  by  the  use  of  stimulants*  During  con- 
valescence froia  an  acute  endocarditis  the  patient  should  be  kept  al  rest, 
so  as  to  minimize  the  strain  upon  the  affected  valves ;  even  after  ho  hms 
apparently  recovered,  and  particularly  should  the  murmur  still  be  present) 
perfect  quiet  is  to  be  enjoined  for  a  period  of  several  weeks. 

ULCEBATTVB   ENDOCARDITIS. 

(yalhpiant  or  Inject ioujt  Endfn*arditijt.) 

Malignant   endocarditis   is    variously    characterized^  though    aaua 
either  by  perforative  ulceration,  by  suppuration  of  the  valves,  or  by  boti 
giving  rise  to  the  physical  signs  of  acut^j  endocarditis.     These  devc' 

araitl  the  symptoms  of  some  severe  primary  inActious  or  seyitic  flis        

Thrre  is  at  hand  sufficient  clinical   evidence  to  warrant  the  rt^sumption 
that  ulcerative  endocarditis  also  occurs,  though  very  rarely*  ja^  a  pritai 
iiffecti  un. 

Pathology. — (a)  Valvular  Endocarditk. — In  its  early  developine 
the  valves  are  the  seat  of  vegetations  (such  as  are  met  with  in  simple 
acute  endocarditis)  which  later  undergo  necrosis.  The  latter  prooeM 
manifests  a  tendency  to  spread,  destroying  more  or  less  of  the  endo* 
cardium.  In  the  interior  of  the  vegetations  the  process  of  suppuration 
not  infrequently  takes  place,  and  the  abscesses  thus  formed  rupture  and 
produce  various  lesions  according  to  their  sise  and  situation.  The 
vegetations  take  on  a  grayish-  or  yellowish -green  appearance.  Histo- 
Mogically,  they  are  composed  of  granulation  tissue,  veiled  by  granular  and 
fibriilatcd  fibrin  that  contains  numerous  micro-organisms.  At  the  ba*e 
there  is  usually  developed  more  or  less  reactionary  inflammation.  After 
rupture  the  blood-current  may  enter  the  abscess-cavity,  and,  if  there  be 
no  complete  perforation,  the  endocardium  will  be  pouchefl  out,  and  ai) 
aneurvsmal  dilatation  of  the  valve  will  result  Ulcemtive  lesions  are 
moat  frequently  observed.  They  may  be  mere  erosions  of  the  fndo> 
cardium,  but,  as  a  rule,  are  penetrating  in  character  and  often  result  in 
eomplpte  perforation.  I  have  seen  re|K'ated  instances  in  which  the  three 
classes  of  lesions  above  depicted  were  all  present.  Osier,  in  an  analysis 
of  209  ciises  examined  by  him  with  a  view  to  ascertaining  approximately 
the  relative  frequency  with  whith  the  different  parts  of  the  heart  wore 
affected,  obtained  this  result:  Aortic  and  mitral  valves  together,  41 ; 
aortic  valves  alone,  53;  mitral  valves  alone,  77;  tricuspid  in  19,  pul* 
monary  valves  in  15,  and  the  heart-wall  in  33  instances.  In  9  iiisli 
the  right  heart  alone  was  involved.* 

»  Tta^'Book  0/  JWiWnc,  p.  631. 
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(6)  Malignant  mural  endocarditis  gives  the  same  set  of  changes  as 
the  valTolar  form ;  indeed,  the  latter  may  be  combined  with  the  former 
throQghoQt.     It  is  a  comparatiyely  rare  condition,  as  is  shown  by  the 
foregoing  figures  of  Osier.      The   ulcerative   process   may  invade  the 
chordae  tendinese  and  the  valves,  and  may  perforate  the  septum  or  even 
the  ventricular  wall  itself.    The  vegetations  are  detached  in  small  or  large 
maases,  and  are  conveyed  by  the  circulating  medium  to  various  distant 
organs,  especially  to  the  spleen  and  kidneys,  less  frequently  the  intestines, 
meninges  of  the  brain,  and  the  skin.     Their  site  is  determined  largely  by 
^eir  size,  and  they  may  be  so  large  as  to  plug  vessels  of  the  caliber  of 
the  external  iliac.     When  found  in  the  lungs  they  may  originate  in  endo- 
carditis affecting  the  right  heart.     These  emboli,  containing,  as  they  do, 
the  agents  of  inflammation,  form  suppurative  infarcts  that  may  be  either 
^hite  or  red  in  color.     The  detached  vegetations  are  sometimes  so  laden 
^ith  irritants  as  to  cause  rapid  softening  of  the  coats  of  the  vessel  at  the 
point  where  they  become  arrested,  with  consequent  aneurysmal  dilatation 
directly  opposite  their  seat.     As  to  number,  the  infarcts  vary  greatly  in 
different  cases ;  thus  there  may  be  only  one  or  two,  as  in  a  case  in  my 
own  knowledge  in  which  the  spleen  alone  contained  two  small  infarcts,  or 
there  may  be  more  than  a  thousand  minute  abscesses  widely  scattered 
throughout  the  body. 

BBology. — It  is  to  be  kept  in  remembrance  that  the  condition  is, 
with  few  exceptions,  most  probably  a  secondary  one.  This  explains 
why  the  lesions  peculiar  to  simple  acute  endocarditis  usually  precede 
and  accompany  those  of  the  ulcerative  form. 

Bacteriology. — The  specific  irritant  is  probably  the  streptococcus  pyo- 
genes  (Frankel  and  Sanger) ;  hence  the  diseases  in  which  ulcerative  en- 
docarditis occurs  as  a  complication  merely  furnish  the  opportunity  for 
the  invasion  of  the  streptococcus.  The  bacillus  diphtberiae,  however, 
as  well  as  the  staphylococcus,  the  bacillus  coli,  the  bacillus  anthracis, 
the  pneumococcus,  the  gonococcus,  and  other  organisms,  have  been  found 
in  some  cases  in  the  absence  of  the  streptococcus. 

In  purely  septic  diseases  ulcerative  endocarditis  forms  but  a  part  of 
the  serious  general  condition.  Here  the  cardiac  element  serves  to  facil- 
itate the  generation  and  rapid  diffusion  of  the  poison ;  and,  since  the 
latter  is  prone  to  attack  the  valve-segments,  the  morbid  lesions  within 
the  heart  not  rarely  constitute  the  chief  pathologic  factor  in  septico- 
pyemia. Instances,  however,  are  met  with  in  which  the  segments  pre- 
sent slight  changes. 

Predisposiiig  Affections. — The  malignant  form  occurs,  in  connection 
with  acute  articular  rheumatism,  in  about  10  per  cent,  of  the  cases  in 
which  acute  endocarditis  appears.  In  lobar  pneumonia  tlie  ulcerative 
type  is  common,  occurring  almost  as  frequently  as  the  simple  variety, 
and  was  found  by  Osier  in  11  out  of  23  cases.  The  septic  processes 
that  arise  from  the  puerperal  state  or  from  gonorrheal  infection  may  also 
be  complicated  with  ulcerative  endocarditis.  Among  many  other  diseases 
that  furnish  occasional  instances  of  this  serious  complication  are  measles, 
scarlet  fever,  typhoid  fever,  erysipelas,  small-pox,  chorea,  tuberculosis, 
and  chronic  Bright's. 

Clinical  History. — That  form  of  ulcerative  endocarditis  which  is  a 
more  or  less  prominent  factor  in  septic  diseases  has  been  considered  in 
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connection  ^vith  septicemia.  Malignant  endocarditis  being  usually  a 
secondary  event,  its  clinical  features  must  not  be  confounded  with  those 
of  the  primary  affection.  It  is,  however,  often  impossible  clearly  to 
separate  the  symptoms  of  the  former  from  those  of  the  intercurrent 
affection.     I  shall  describe  first  the  common  typhoid  form. 

Local  8t/mptoms  are  often  entirely  wanting,  or,  when  present,  consist 
merely  in  slight  precordial  pain  and  oppression,  and  are  not  sufficiently 
well  pronounced  to  arrest  attention.  Subjective  symptoms  are,  however, 
connected  with  other  organs  than  the  heart,  and  are  due  to  the  irritating 
effects  of  emboli  that  occupy  the  various  organs  of  the  body.  Gastro-intes^ 
tinal  disturbance^  as  shown  by  the  occurrence  of  vomiting  and  diarrhea, 
is  common.  Pain  that  is  ascribable  to  local  peritonitis  over  the  spleen, 
and  sometimes  also  over  the  liver,  is  observed.  Hematuria  and  dimness 
of  vision  are  also  frequent  concomitants,  and  are  due  to  renal  and  retinal 
hemorrhages.  The  urine  may  be  scanty  and  albuminous.  The  more  gen- 
eral features  that  are  the  result  of  the  local  embolic  processes  and,  in 
part,  of  the  valvular  lesions,  are  serious  and  for  the  most  part  typhoid 
in  character.  The  onset  is  usually  signalized  by  a  severe  rigor  that 
may  be  repeated  at  intervals  varying  from  one  to  several  days,  and  the 
disease  often  presents  an  irregularly  continued  fever-curve,  often  touch- 
ing a  high  mark  (105°  or  106°  F— 40.5°  or  41.1°  C).  I  saw  a  case 
recently  in  which  the  febrile  movement  pursued  the  continued  type  for 
seven  weeks.  The  pulse  is  rapid  and  irregular,  though  frequently  be- 
coming slow  within  a  brief  period.  The  patient  rapidly  emaciates^  and 
from  the  earliest  development  is  profoundly  prostrated,  and  nervous  symp- 
tomSy  as  headache,  mild  delirium,  followed  by  somnolence,  and  sometimes 
even  coma,  appear.  Profuse  sweating  sets  in  and  persists,  and  as  a  result 
the  skin  may  be  covered  by  sudamina.  An  ecchymotic  eruption  due  to 
cutaneous  emboli  is  also  common,  this  being  often  found  associated  with 
a  papular  or  a  diffused  roseolar  rash. 

Physical  Signs. — These  may  be  negative  as  regards  the  heart.  In  the 
majority  of  instances,  however,  a  systolic  murmur  is  present,  which, 
when  associated  with  other  clinical  indications  that  point  to  this  affection, 
is  valuable  for  diagnosis,  and  especially  so  if  developed  while  the  patient 
is  under  treatment  for  the  primary  attack.  The  second  sound  is  some- 
times accentuated  even  when  no  organic  lesions  have  previously  existed. 
The  physical  signs  of  pneumonia  and  pleuritis  (particularly  the  latter) 
may  not  infrequently  be  noted.  Cases  occur  in  which  gangrenous  in- 
farcts of  the  right  lung  give  rise  to  signs  of  localized  consolidation  ;  the 
spleen  becomes  considerably  swollen,  as  can  be  easily  demonstrated  by 
palpation,  and  is  quite  tender  as  a  rule  ;  and  the  liver  is  likewise  mode- 
rately enlarged  and  slightly  sensitive. 

Cerebral  Variety. — In  a  small  though  decisive  percentageof  the  cases 
all  the  clinical  features  of  acute  suppurative  meningitis  are  presented, 
and  sometimes  to  the  almost  total  exclusion  of  symptoms  pointing  to  the 
primary  disease  or  to  the  more  typical  typhoid  form  of  ulcerative  endo- 
carditis. For  a  description  of  the  symptoms  that  characterize  the  cere- 
bral form  the  reader  is  referred  to  the  discussion  of  Purulent  Meningitis. 

Recurrent  Maliijnant  Endocarditis, — By  this  term  is  meant  an  acute 
ulcerative  endocarditis  coming  on  in  the  course  of  chronic  valvular  dis- 
ease.    As  has  been  pointed  out,  simple  acute  recurrent  endocarditis  is 
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(XMnmon,  though  difficult  of  recognition.     The  latter  condition,  as  well 
as  the  lesions  in  chronic  valvular  disease,  predisposes  to  secondary  infec- 
tion  by  the  streptococcus  and  other  organisms.     The  onset  is  usually 
abrupt  and  marked  by  a  chill.     The  patient  has  fever,  which  may  be 
quite  high  (104*^  F. — 40*^  C,  or  over),  and  may  present  either  an  irreg- 
i::larly  intermittent  or  a  truly  intermittent  curve.    The  latter  is  often  asso- 
ciated with  recurring  chills.    In  either  of  the  above  groups  the  course  is 
likely  to  be  acute.    In  some  cases  the  character  of  the  pre-existing  mur- 
mur is  changed,  becoming  louder  and  more  decidedly  blowing  ;  in  many 
other  instances,  however,  there  is  no  appreciable  alteration  in  the  murmur. 
The  condition  may  arise  suddenly,  amid  the  signs  of  failing  compensa- 
tion, as  in  a  fatal  case  reported  by  Dr.  H.  P.  Loomis,^  in  which  the 
patient   was    semi-conscious,  cyanotic,  and    suffering  from  intense  dys- 

Jmea  and  general  dropsy.     It  was  impossible  to  diagnosticate  the  cardiac 
esions  by  the  murmur  present.    Occasionally  these  severe  intercurrent  feb- 
xile  attacks  end  in  recovery,  and  such  cases  probably  belong  to  the  benign 
form,  though  closely  simulating  the  malignant  in  their  clinical  characters. 
There  is  a  third  group  of  cases  that  run  a  subacute  or  even  chronic 
course,  with  more  moderate  elevations  of  temperature,  or,  as  rarely  hap- 
3>ens,  none  at  all.     Mullin  of  Hamilton  has  reported  a  case  that  lasted 
more  than  a  year.     Here  the  other  clinical  phenomena,  especially  those 
referable  to  the  heart,  are  often  scanty  and  indefinite. 

IMagnosiS* — It  is  of  paramount  importance  to  consider  the  previous 
history  and  all  the  circumstances  under  which  individual  cases  occur. 
These  points,  together  with  the  symptoms  attending  the  onset  and  the 
first  three  or  four  days  of  illness,  more  particularly  the  severe  rigor, 
early  high  temperature,  and  profound  prostration,  the  sweatings,  the 
various  embolic  phenomena,  and  the  presence  of  cardiac  symptoms,  are 
often  adequate  for  a  certain  diagnosis.  With  a  clear  history  and  the 
presence  of  the  more  characteristic  general  symptoms  (in  particular,  the 
9igns  of  embolism),  a  correct  diagnosis  is  possible,  even  though  cardiac 
murmurs  be  absent.  Instances  in  which  no  data  can  be  found  to  explain 
the  occurrence  of  the  disease  are  especially  puzzling,  and  these  will  re- 
main unrecognized  if  at  the  same  time  the  heart  manifests  no  special 
symptoms,  and  embolic  phenomena  are  absent.  The  existence  of  a 
chronic  valvular  affection  would  under  the  latter  circumstances  afford 
Btrong  probability  of  the  presence  of  recurrent  malignant  endocarditis  if 
the  other  significant  clinical  symptoms  mentioned  above  were  present. 

Differential  Diagnosis. — There  is  a  group  of  cases  in  which  either  the 
history  fails  to  furnish  the  essential  causal  factors  on  the  one  hand,  or 
there  is  an  absence  of  definite  heart- symptoms  on  the  other;  this  group 
cannot  sometimes  be  separated  from  cases  of  tt/pJioid  fever.  The  sub- 
joined table  will,  I  feel,  be  found  valuable  as  an  aid  in  eliminating 
the  latter  disease  from  the  typhoid  form  of  malignant  endocarditis: 

Ulcirativi  Endocarditis.  Typhoid  Fever. 

Previous  or  associated  disease,  as  acute  Previous  health   good.      History  of  an 

rheumatism  or  pneumonia.  epidemic. 

Very    rarely  a  primary   affection.      No  Always    idiopathic,   with    a    prodromal 

prodromes  observable.  stage. 

»  Tranioetions  of  the  New  York  Pathological  Society^  1890. 
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connection  with  septicemia.     Malignant  enJycarditis  being  usually 
secondary  event,  its  clinical  features  must  not  be  confounded  with  the 
of  the  primary  affection.     It  is,  however,  often  inipossihle  clearly 
separate  the  symptoms  of  the  former  from  those  of  the  intcrcurreij 
affection.     I  sihall  describe  first  the  common  typhtyid  fomu 

Local  ^ymptomB  are  often  entirely  wanting,  or,  when  present,  cons^ 
merely  in  slight  precordial  pain  and  oppression,  and  are  not  suflficieDti 
well  pronounced  to  arrest  attention.  Subjective  symptoms  are*  howev< 
connected  with  other  organs  than  the  heart,  and  are  due  to  the  irritatii 
effects  of  emboli  that  occupy  the  various  organs  of  the  body.  Gagtrc^inte 
tmal  dhhirbance,  as  shown  by  the  occurrence  of  vomiting  and  diarrhc 
is  common.  Pain  that  is  ascribable  to  local  jjeritonitis  over  the  splee 
and  sometimes  also  over  the  liver,  is  observed.  Hematuria  and  dimm 
of  inmon  are  also  frequent  concomitants,  and  are  due  to  renal  and  retii 
hemorrhages.  The  urine  may  be  scanty  and  albuminous.  The  more  ge 
eral  features  that  are  the  result  of  the  local  embolic  processes  an«l, 
part,  of  the  valvular  lesions,  are  seritius  and  for  the  most  p:irt  typhoiS 
in  cliaraeter.  The  on^ct  is  usually  signalized  by  a  severe  rigor  tb 
may  be  repeated  at  intervals  varying  from  one  to  several  days,  and  tl) 
disease  often  presents  an  irregularly  continued  fever-curve,  often  touel 
ing  a  high  mark  (105*^  or  106*^  F — 40.5^  or  41.1°  C.}.  I  saw  a  ca 
recently  in  which  the  febrile  movement  pursued  the  continued  type  fd 
seven  weeks.  The  puUe  is  rapid  and  irregular,  though  frequently 
coming  slow  within  a  brief  period.  The  patient  rapidly  emaciates,  all 
from  the  earliest  development  is  profoundly  prostrated,  and  nervous Mifmi 
ioms,  as  headache,  mild  delirium,  followed  by  somnolence,  and  sometic 
even  coma,  appear.  Profuse  sweating  sets  in  and  persists,  and  as  a  res^u 
the  ikin  may  be  covered  by  sudamina.  An  ecchymotic  eruption  due 
cutaneous  emboli  is  also  common,  this  being  often  found  associated  wii 
a  papular  or  a  diffused  roseolar  rash. 

Physical  Signs. — These  may  be  negative  aa  regank  the  heart.     In  tq 
majority  of  instance!*,   however,  a  ayHoHe  murmur  is  present,  whic 
when  associated  with  other  clinical  inciicationa  that  point  to  this  affectic 
is  valuable  ff:>r  diagnosis,  and  especially  so  if  developed  while  the  patic 
is  under  treatment  for  the  primary  attack.     The  second  sound  is  sod 
times  accentuated  even  when  no  organic  lesions  have  previously  existc 
The  physical  signs  of  pneumonia  and  pleuritis  (particularly  the   lattc 
may  not  infrequently  be  noted.     Cases  occur  in  which  gangrenous  t| 
farcts  of  the  right  lung  give  rise  to  signs  of  local issed  consolidation  ;  t| 
spleen  becomes  considerably  swollen,  as  can  be  easily  demonstrated 
palpation,  and  is  quite  tender  as  a  rule  ;  and  the  liver  is  likewise  mo 
rately  enlarged  and  slightly  sensitive. 

Cerehral  Variety. — In  a  small  though  decisive  percentageof  the< 
alt  the  clinical  features  of  acute  suppurative  meningitis  are  presentc 
and  sometimes  to  the  almost  total  exclusion  of  symptoms  pointing  to  the 
primary  disease  or  to  the  more  typical  typhoid  form  of  ulcerative  cn«Iq 
rditis.     For  a  description  of  the  symptoms  that  characterize  the  cer 
bral  form  the  reader  is  referred  to  the  discussiiion  of  I'urulent  Meningitt^ 

Ilecurrent  3Ialiffnant  Endocarditis. — By  this  term  is  meant  an  acut 
ulcerative  endocarditis  coming  on  in  the  course  of  chronic  valvular  dia 
ease.     As  has  been  pointed  out,  simple  acute  recurrent  endocarditia 
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ocmnDon,  though  difficult  of  recognition.     The  latter  condition,  as  well 
as  the  lesions  in  chronic  valvular  disease,  predisposes  to  secondary  infec- 
tion by  the  streptococcus  and  other  organisms.     The  onset  is  usually 
abrupt  and  marked  by  a  chill.     The  patient  has  fever,  which  may  be 
quite  high  (104°  F. — 40°  C,  or  over),  and  may  present  either  an  irreg- 
i::larly  intermittent  or  a  truly  intermittent  curve.    The  latter  is  often  asso- 
oiatea  with  recurring  chills.    In  either  of  the  above  groups  the  course  is 
likely  to  be  acute.    In  some  cases  the  character  of  the  pre-existing  mur- 
mur 18  changed,  becoming  louder  and  more  decidedly  blowing  ;  in  many 
other  instances,  however,  there  is  no  appreciable  alteration  in  the  murmur. 
The  condition  may  arise  suddenly,  amid  the  signs  of  failing  compensa- 
tion, as  in  a  fatal  case  reported  by  Dr.  H.  P.  Loomis,^  in  which  the 
patient  was    semi-conscious,  cyanotic,  and    suffering  from  intense  dys- 
pnea and  general  dropsy.     It  was  impossible  to  diagnosticate  the  cardiac 
lesions  by  the  murmur  present.    Occasionally  these  severe  intercurrent  feb- 
rile attacks  end  in  recovery,  and  such  cases  probably  belong  to  the  benign 
form,  though  closely  simulating  the  malignant  in  their  clinical  characters. 
There  is  a  third  group  of  cases  that  run  a  subacute  or  even  chronic 
course,  with  more  moderate  elevations  of  temperature,  or,  as  rarely  hap- 
pens, none  at  all.     Mullin  of  Hamilton  has  reported  a  case  that  lasted 
more  than  a  year.     Here  the  other  clinical  phenomena,  especially  those 
referable  to  the  heart,  are  often  scanty  and  indefinite. 

Diagnosis. — It  is  of  paramount  importance  to  consider  the  previous 
history  and  all  the  circumstances  under  which  individual  cases  occur. 
These  points,  together  with  the  symptoms  attending  the  onset  and  the 
first  three  or  four  days  of  illness,  more  particularly  the  severe  rigor, 
early  high  temperature,  and  profound  prostration,  the  sweatings,  the 
various  embolic  phenomena,  and  the  presence  of  cardiac  symptoms,  are 
often  adequate  for  a  certain  diagnosis.  With  a  clear  history  and  the 
presence  of  the  more  characteristic  general  symptoms  (in  particular,  the 
signs  of  embolism)^  a  correct  diagnosis  is  possible,  even  though  cardiac 
murmurs  be  absent.  Instances  in  which  no  data  can  be  found  to  explain 
the  occurrence  of  the  disease  are  especially  puzzling,  and  these  will  re- 
main unrecognized  if  at  the  same  time  the  heart  manifests  no  special 
Bvmptoms,  and  embolic  phenomena  are  absent.  The  existence  of  a 
chronic  valvular  affection  would  under  tlie  latter  circumstances  afford 
strong  probability  of  the  presence  of  recurrent  malignant  endocarditis  if 
the  other  significant  clinical  symptoms  mentioned  above  were  present. 

DiiTeren^al  Diagnosis. — There  is  a  group  of  cases  in  which  either  the 
history  fails  to  furnish  the  essential  causal  factors  on  the  one  hand,  or 
there  is  an  absence  of  definite  heart-symptoms  on  the  other;  this  group 
cannot  sometimes  be  separated  from  cases  of  f?/phoid  fever.  The  sub- 
joined table  will,  I  feel,  be  found  valuable  as  an  aid  in  eliminating 
the  latter  disease  from  the  typhoid  form  of  malignant  endocarditis: 

Ulcirativi  Endocarditis.  Tvphoid  Fever. 

Previous  or  associated  disease,  as  acute  Previous   health   good.      History  of  an 

rheumatism  or  pneumonia.  epidemic. 

Very   rarely  a  primary  affection.      No  Always    idiopatliie,   with    a    prodromal 

prodromes  observable.  stage. 

»  TVoiiMKittMU  of  the  New  York  Pathological  Society,  1890. 
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Ulcerativb  Endocarditis.  Ttphoid  Fbtbk. 

Ushered  in  suddenly  by  a  severe  rigor,  Invasion    marked    by  slight   reonrring 

which  may  recur.  chilly  sensations.     (Severe  chill  very 

rarely.) 

The  fever  rises  rapidly.  More  gradually,  in  step-like  fashion. 

Profound  prostration  as  early  as  third  Profound  prostration  not    earlier   than 

day.  seventh  day. 

The  fever  is  markedly  irregular    firom  Less  so,  especially  in  the  first  week. 

time  of  onset,  as  a  rule. 

Embolic  symptoms  (hemiplegia,  etc.)  may  Extremely  rare. 

appear. 

Cardiac  symptoms,  especially  loud  sys-  Sometimes  a  soft  systolic  munaor. 

tolic  murmur,  oflben  present 

The  blood  uKuaily  shows  signs  of  septic  The  blood  shows  a  decrease  in  the  nam- 

leukocytosis.  ber  of  leukocytes. 

Widal  reaction  and  characteristic  erup-  Both  sjmptoms  usually  present  and  diag- 

tion .  absent.  nostic' 

Prognosis. — Most  cases  that  run  an  acute  course  terminate  in  death, 
and  when  suppovsed  instances  of  malignant  endocarditis  recover  they  are 
usually  to  be  regarded  as  being  of  benign  character.  Subacute  or  chronic 
varieties,  however,  such  as  are  most  freouently  met  with  in  connection 
with  organic  heart-disease,  sometimes  end  in  recovery. 

Treatment. — This  is  largely  supportive.  The  feeding  is  to  be 
pushed  vigorously,  and  concentrated  forms  of  liquid  food  should  be  given 
at  re(];u1ar,  brief  intervals.  Arterial  stimulants  in  liberal  quantities  are 
also  demanded,  and  in  addition  quinin,  sodium  salicylate,  and  antiseptics 
may  be  tried.  For  the  embolic  symptoms  the  salts  of  ammonium  give 
slight  promise  of  beneficial  results,  and  I  prefer  the  carbonate  for  this 
purpose.  Antistreptococcic  serum  has  recently  been  used,  and  has  proved 
efficacious  in  certain* cases.  It  is  obviously  of  no  avail  in  instances  in 
which  the  streptococcus  is  not  the  causative  agent.  Moritz  treated  a 
case  with  antistaphylococcic  serum,  with  a  favorable  issue. 

CHRONIC  ENDOCABDITIS. 
{Chronic  Interstitial  Endocarditis.) 

Two  clinical  varieties  are  met  with — one  following  the  acute  form,  the 
other  beginning  as  a  chronic  inflammation. 

Pathology. — The  lesions  may  be  limited  to  the  valvular  endocardium 
(their  most  common  seat),  or  the  mural  endocardium  may  also  be  involved. 
In  not  a  few  instances  the  lesions  are  confined  to  the  edges  or  bases  of 
the  segments,  and  when  seen  in  the  early  stages  there  may  frequently  be 
observed  merely  a  slight  thickening  of  the  free  border  of  the  leaflets; 
in  most  cases  small  prominences  appear  near  their  free  margins.  The 
endocardium  looks  opaque  and  its  normal  elasticity  is  lost  quite  early. 
When  the  auriculo-ventricular  valves  are  affected  the  primary  seat  of 
inflammation  is  the  auricular  face,  but  when  the  semilunar  valves  are  dis- 
eased the  morbid  changes  begin  on  the  ventricular  side  and  implicate  the 
Aurantian  body.  Extension  of  the  morbid  process  to  other  and  all  parts 
of  the  valvular  curtain  is  common,  and  it  is  in  cases  of  this  sort  that  the 
greatest  degree  of  shrinking  and  crumpling  occurs.  The  most  character- 
istic lesions  consist  of  inflammation  and  exudation,  which  produce  cohe- 

*  The  sejUic  form  may  simulate  malaria  in  its  general  course.  The  points  of  dis- 
similarity may  be  found  in  the  discuwion  of  Septicemia. 
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skm  of  the  segments,  roughen  the  surfaces,  and  lead  to  the  deposit  of 
fibrin  upon  them.     The  histologic  alterations  consist  in  a  proliferation  of 
the  endothelial  and  a  round-cell  infiltration  of  the  subendothelial  connective 
tissue.     Organization  of  these  products  of  inflammation  into  connective 
tissue,  with  resulting  induration  and  contraction,  is  the  necessary  subse-  '■ 
quent  pathologic  event.     In  old  cases  calcification  of  the  diseased  struc- 
ture is  frequent.     The  fibrinous  deposits  in  acute  endocarditis  may  be- 
come calcareous  ''  at  the  same  time  that  the  sclerotic  processes  are  tak- 
ing place  in  the  valve  ''  (Stengel).     The  shrinking  shortens  the  curtains 
or  carls  their  free  edges,  and  produces  insufficiency  in  either  case,  since  on 
clropping  into  the  plane  of  the  valvular  orifice  they  fail  to  close  it  perfectly. 
halves  thus  deformed  may  also  obstruct  the  blood-stream.     As  before 
mentioned,  cohesion  of  the  invaded  segments  take  place,  particularly  at 
-their  bases,  and  may  extend  upward  for  a  considerable  distance,  leading 
-to  constriction  or  stenosis. 

Involvement  of  the  semilunar  (aortic)  segments  in  the  ways  previously 
described  opposes  an  obstruction  to  the  outflowing  blood-current  on  the 
cne  hand,  and,  owing  to  the  inability  of  the  segments  to  effect  perfect 
<^Io6ure  of  the  aortic  orifice,  allows  on  the  other  hand  a  diastolic  reflux  of 
blood  into  the  left  ventricle.     The  aortic  ring  to  which  the  semilunar 

Xents  are  normally  attached  becomes  sclerosed,  and  finally  the  seat  of 
"omatous  changes,  either  fatty  or  calcareous.  Again,  chronic  inflam- 
mation of  the  intima  of  the  aorta  produces  a  similarly  thickened  condi- 
tion of  this  layer  in  spots,  followed  by  atheroma.  These  changes  are 
most  prone  to  take  place  in  the  course  of  the  ascending  arch  of  the  aorta 
or  just  above  the  aortic  segments.  From  the  aorta  and  subvalvular 
ring  the  diseaserl  processes  before  described  may  extend  to  the  coronary 
arteries.  Hence  sclerotic  and  atheromatous  alterations  in  the  blood- 
vessels are  found  frequently  in  association  with  organic  valvular  defects. 
Much  less  commonly  similar  lesions  are  noted  at  the  orifice  of  the  pul- 
monary artery.  A  similar  involvement  of  the  aurieulo-ventricular  valves 
also  causes  regurgitant  and  obstructive  deformities  at  the  mitral  orifice, 
and  in  advanced  cases  the  chordae  tendineae,  and  even  the  papillary 
muscles,  are  almost  invariably  invaded  by  direct  extension  from  the 
valves.  As  these  structures  undergo  marked  thickening  with  subsequent 
contraction,  they  become  shortened  and  rigid,  causing  an  actual  narrowing 
of  the  cardiac  orifice.  In  mitral  stenosis  during  the  early  stages  or  in 
the  mildest  types  a  more  or  less  complete  ring  of  vegetations  encircles  the 
mitral  orifice  on  its  auricular  aspect.  The  margins  of  the  orifice  also 
become  hardened  and  roughened,  these  changes  frequently  extending  to 
the  valvular  curtains  and  the  chordae  tondineae.  Under  such  circum- 
stances the  thickened  valve  could  not,  during  the  ventricular  diastole,  be 
forced  back  against  the  ventricular  wall,  but  would  occupy  a  nearly  cen- 
tral position.  Owing  to  cohesion  of  the  free  edges  of  the  valvular  struc- 
tures and  to  contraction  of  the  chordae  tendinete  drawing  the  leaflets  toward 
the  apex  of  the  heart,  the  transition  from  this  condition  to  the  formation 
of  a  hollow  cone  {funnel  mitral)  is  accomplished  by  natural,  easy  stages. 
Extensive  union  of  the  segments  along  their  free  margins  may  reduce 
the  aperture  to  a  mere  button-hole  slip  {button-hole  mitral)  as  viewed 
from  the  auricular  aspect.  The  last  two  forms  of  lesions  are  far  less 
commonly  met  with  at  the  aortic  orifice,  though   they  occur  rarely  in 
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moderate  degree ;  on  the  other  hand,  curling  of  the  valvular  edges  is  far 
more  commonly  seen  at  the  aortic  than  at  the  mitral  orifice,  if  we  except 
the  cases  that  occur  in  children.  The  curtains  of  the  thick,  rigid  valves 
may  also  permanently  occupy  the  plane  of  the  orifice,  presenting  a  small 
ring-like  opening  {annular  mitral). 

Fatty  degeneration  leading  to  the  formation  of  necrotic  (atheromatous) 
ulcers  is  common  ;  and  calcareous  deposits  are  frequently  seen  in  old  cases, 
either  in  localized  areas  or  coextensive  with  the  diseased  tissue,  converting 
the  entire  valve  into  a  calcified  mass,  with  loss  of  the  valvular  outlines. 

In  chronic  mural  endocarditis  the  lesions  exhibited  are  ffrayish-white, 
slightly  elevated  patches  that  are  usually  found  to  invade  tne  underlying 
muscular  structure  to  a  greater  or  a  less  extent.  Under  such  conditions 
of  the  valves  the  deposit  of  fibrin  would  be  greatly  favored,  and  the 
presence  of  an  ulcerative  surface  or  of  a  fibrous  deposit  on  the  valves 
affords  a  ready  and  satisfactory  explanation  of  the  occurrence  of  embo- 
lism in  these  cases.  Emboli  may  also  become  detached  from  cardiac 
thrombi  or  from  thrombi  formed  in  the  peripheral  veins.  For  anatomic 
reasons  the  favored  seats  of  embolic  processes  are,  as  in  acute  endocar- 
ditis, the  spleen,  brain,  and  kidneys,  and  irritants  that  cause  acute  endo- 
carditis find  here  a  tissue*soil  whose  capacity  for  resistance  to  invasion  is 
greatly  lowered.  Chronic  mural  endocarditis  and  chronic  myocarditis 
are,  as  a  rule,  due  to  the  extension  of  the  inflammation  from  the  valves, 
though  the  ventricular  endocardium  may  be  invaded  independently  of  the 
valvular  affection.  In  one  instance  of  mitral  stenosis  I  observed  an 
enormous  calcareous  mass  partly  in  the  sub  valvular  tissue  and  partly  in 
the  wall  of  the  ventricle,  the  segments  remaining  altogether  intact.  In 
advanced  stages  of  most  cases  of  chronic  endocarditis  myocardial  degen- 
eration occurs.  It  takes  the  form  of  fibroid  change  or  fatty  degeneration, 
or  both.  Aortic-valve  involvement,  especially  when  complicated  with  ath- 
eromatous change  in  the  coronary  arteries,  is  most  prone  to  these  forms 
of  myocardial  disease.  Chronic  endocarditis  may  be  said,  with  the  rarest 
exceptions,  to  persist  until  death,  although  Musser  has  reported  two 
cases  in  which  the  murmur  of  chronic  endocarditis  disappeared  during 
life.  The  effect  of  valvular  deficiencies  upon  the  several  cardiac  cham- 
bers and  the  muscular  structure  of  the  heart  will  be  most  advantageously 
studied  when  the  individual  lesions  of  the  segments  are  considered. 

Etiology. — There  can  be  no  doubt  that  most  cases  of  organic  heart- 
disease  occurring  in  children  and  young  adults  are  caused  by  primary  acute 
rheumatic  endocarditU  ;  and,  although  the  latter  affection  cannot  in  truth 
be  said  to  terminate  invariably  in  chronic  endocarditis,  it  probably  does  in 
most  instances.  This  result,  in  my  opinion,  is  more  frequent  in  children 
suffering  from  acute  endocarditis  than  in  adults.  On  the  other  hand,  not 
a  few  cases  of  chronic  endocarditis  originate  in  a  very  mild  grade  of  acute 
valvular  inflammation,  which  may  be,  though  itself  mute,  reinforced  by  a 
rheumatic  diathesis.  Indeed,  acute  endocarditis  may  be  the  sole  expression 
of  rheumatic  disease.  Not  less  than  one  half  of  all  cases  of  organic  val- 
vular disease  are  caused  by  rheumatism,  and  more  than  one  half  of  the 
total  number  occur  between  twenty  and  thirty  years  of  age.  Acute  endo- 
carditis complicating  other  acute  infectious  diseases  than  rheumatism 
{e.  /;.  measles,  chorea,  pneumonia)  may  also  be  followed  by  the  chronic 
variety ;  but  it  is  quite  questionable  whether  this  occurs  as  frequently  as 
in  the  case  of  acute  endocarditis  of  rheumatic  origin. 
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mild  grade);  or  there  may  be  a  displacement  of  the  mitral  segments  in  the 
iittctioD  of  the  auricle,  thus  creating  incorapetency  at  this  orifice.  There 
iiWibt*  observed  io  many  instances  a  marked  degree  of  fatty  degeneration 
rflbe  papillary  muscles,  which  also  exhibit  more  or  less  flattening.    Again, 
fcndan/  dilatation  may  produce  relative  insufficiency  at  ihe  mitral  ori- 
fice.    When  incompetency  has  been  established  here,  impeded  pulmo- 
DAiT  and  general  venous  circulation,  together  with  the  secondary  lesions 
in  the  left  auricle,  pulmonary  vessels,  and  riglit   ventricle  that  are  cha- 
ficteristic  of  mitral  incompetency,  are  the  necessary  result.    The  blood- 
farrcDt  through  the  mitral  ring  may  be  retarded,  owing  to  the  simultane- 
ous influx  into  the  left  ventricle  from  the  aorta,  thus  causing  pulmonary 
con^estiun  without  organic  change  in  tlie  segments. 

Special  Etiology. — (1)  Arutr  Endocarditis, — Incomplete  resolution  of 
the  icate  form  of  endocarditis  le^ds  to  progressive  cbronic  valvular  dis- 
ease. In  the  young  it  is  caused  with  comparative  frequency  by  rheu- 
matic endocarditis.  Aortic  regurgitation  may  also  arise,  though  rarely, 
in  the  course  of  acute  endocarditis,  as,  for  example,  when  the  latter  is 
attended  with  destructive  ulceration.  Such  instances  usually  terminate 
in  8|H'e<iy  death. 

(2)  Chronic  Infectious  Irritmita. — I  have  found  syphilis  to  be  a  factor 
[though  rarely  the  sole  cause)  in  a  considerable  percentage  of  cases. 
Aortic  regurgitation  is  a  frequent  complaint  in  sailors  and  soldiers,  among 
^wtoni  it  is  worthy  of  notice  that  syphilis  is  particularly  common. 

(3)  Chemical  Irritants, — (a)  Uric  Arid. — ^In  chronic  and  irregular 
foiBs  of  gout  the  irritating  qualities  of  uric  acid  give  rise  to  interstitial 
'^docarditis  and  arterial  sclerosis*     It  is  quite  probable  that  chronic 

'bemnatism  has  a  similar  influence,  though  brought  about  in  a  somewhat 
^ifferent  maiiDer.  (b)  By  favoring  the  accumulation  of  uric  acid  in  the 
^^^,  had-pouoning  may  be  indirectly  responsible  for  the  disease,  (c) 
^f^ohol  by  its  persistent  irritant  action  may  excite  chronic  valvulitis. 

(4)  Augmented  Aortic  Tenmm.^ — The  excessive  functional  activity 
^*  the  heart  occasioned  by  the  immoderate  use  of  cardiac  stimulants 
\%Jcohol)  tends  to  raise  the  blood-pressure  above  the  normal  point,  and 
***Us  sclerotic  endocarditis  may  he  developed  very  slowly.    The  effect  of 

'^patinn  in  causing  this  disease,  by  increasing  the  vascular  tension,  is 
^r«*  notable  than  in  the  case  of  alcohol,  though  both  of  these  factors 
*^^  found  not  infrequently  to  he  fjresent  in  the  same  case.  It  is  unde- 
"^Jably  true  that  strong- bodied  men  in  the  middle  period  of  life  and 
^** gaged  in  such  occupations  as  entail  strain^ — '*  not  a  sudden,  forcible 
**^^D,  but  a  persistent  increase  of  the  normal  tension  to  which  the  seg- 
^^nts  are  subject  during  the  diastole  of  the  ventricle  **  (Osier) — are  the 
^osi  frequent  sufferers  from  aortic  incompetency, 

(5)  From  personal  observation  I  feel  convinced  that  cbronic  endo- 
^'^fditis  (affecting  the  aortic  valves)  may  be  secondary  to  aitrtie  end- 
***^€r?Y/#  as  the  resttlt  of  direct  extension.  It  must  be  borne  in  mind,  how- 
^V^r.  that  arterio-sclerosis  is  also  often  secondary  to  chronic  valvulitis. 

(6)  Relative  insufficiency  is  caused,  in  rare  instances,  by  pronounced 
^ilat4tion  of  the  ascending  portion  of  the  arch  near  to  the  valve,  or  by 
^ti  aneurysm  just  beyond  the  aortic  orifice. 

Among  the  more  effective  predisjmsing  factors  are  aqe  and  sex.     The 
occurs  much  more  often  in  males  than  in  females,  chiefly  on 
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orifice.  The  cusps  of  the  diseased  aortic  valves  sometimes  adhere  tr>  the 
iDtima  of  the  aorta,  and  laceratioQ  of  the  semilunar  segments,  which  are 
the  seat  of  diaeaaed  processes  (particularly  ulceration),  is  sometimes  found 
po%t  morfem,  and  may  be  the  chief  factor  in  determining  the  develop- 
ment of  the  condition.  This  accident  may,  though  rarely,  occur  im  ^M 
result  of  a  severe  straining  effort  in  the  case  of  valves  previously  heahhjH 
Occasionally,  also,  the  principal  factor  in  the  production  of  this  valvular 
lesion  is  a  congenital  malformation  of  the  segments  whereby  they  are 
rendered  very  prone  to  r^hronie  endocarditis  in  consequence  of  tJie  undue 
strain  to  which  they  are  subjected.  The  lesions  that  give  rise  to  stenoaia 
m.iy  coexist  with  simple  aortic  incompetency,  and,  though  the  latter  con- 
dition frequently  occurs  alone,  stenosis  is  ofti^n  combined  with  regurgi- 
tation. 

Mechanical  Influence  of  the  Lesion.^ — The  reflux  current  passes  from 
the  aorta  backward  through  the  imperfectly  closed  semilunar  valve  into 
the  left  ventricle  during  the  diastole  of  the  heart  or  while  the  left  ventri- 
cle is  being  filled  by  the  normal  blood-flow  from  the  auricle.  It  is  clear 
that  over-distention  of  the  left  ventricle  must  result  at  once  from  two 
simultaneous  influx  currents  of  blood,  with  a  tendency  to  an  increasing 
dilatation,  especially  since  the  lesion  itself  is  steadily  progressive.  To 
expel  the  increaseil  amount  of  blood  from  the  left  ventricle  demanda  in- 
creased cardiac  power,  and  the  over-exertion  causes  dil<iitUion^  followed 
by  a  compensatory  hf/perfrophy.  Dilatation  and  hypertrophy  of  the  left 
ventricle  develop  pari  passu  until  the  left  ventricle  reaches  enormous 
dimensions,  forming  the  cor  bovinum^  which  weighs  1000  grams  or  more 
(30  to  50  ounces).  Under  these  circumstances  the  arterial  system  is 
overfilled  at  each  ventricular  systole.  In  the  very  early  stage  the  reflux 
of  blood  from  the  aorta  into  the  ventricle  tends  to  lessen  the  volume  of 
the  circulating  medium  in  the  arterial  tree,  but  this  depicting  influence  is 
successfully  counterbalanced  by  the  augmented  column  of  blood  thrown 
from  the  ventricle  during  cardiac  systole.  Hence  the  requirements  for 
bodily  nutrition  are,  fur  a  longer  or  shorter  time,  satisfied.  The  abnor- 
mally large  amount  of  blood  that  is  thrown  into  the  arteries  with  undue 
force  subjects  them  to  increased  tension,  and  as  a  result  art€»rio-Bcle- 
rosis,  leading  sometimes  to  atheroma,  is  commonly  developed,  and  pre- 
sents its  ulterior  dangers  (aneurysm,  apoplexy)*  The  coronary  arteries  are 
similarly  involved,  their  caliber  being  reduced,  and  particularly  at  the 
point  of  origin.  Soon  or  late  the  blood-supply  to  the  heart-muscle  may 
become  inadequate,  and  nutritional  disturbances  now  manifest  themselves 
in  fatty  and  fibroid  degeneration  of  the  cardiac  muscles ;  these  pathologic 
changes  are  attended  with  secondary  dilatation^  which  soon  predominateii 
over  the  hypertrophy.  The  imperfect  blood-supply  to  the  ventricular 
tissue  may  be  accounted  for,  in  great  rat'asure,  by  the  narrowed  lumen 
of  the  coronary  vessels,  and  also  in  part  by  the  inelasticity  of  the  walls  of 
the  latter  and  by  the  inefliciency  of  the  aortic  recoil.  Furthermore,  it  is 
to  be  recollected  that,  in  obedience  to  the  laws  of  nature,  overuse  of  any 
single  group  of  muscles,  while  productive  of  nittrked  hypertrophy  in  the 
first  instance,  is  followed  eventually  by  atrophy  and  loss  of  powi*r.  In 
consequence  of  the  increased  tension  to  which  they  are  constantly  sub- 
jectecl  the  vntral  leaflets  may  become  the  seat  of  sclerotic  endocarlitis, 
and  this  may  lead  to  the  development  of  mitral  insuflieiency  (usually  of 
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mild  ^imde);  or  there  may  be  a  displacement  of  the  mitral  segments  in  the 
direction  of  the  auricle,  thus  creating  incompetency  at  this  orifice.  There 
is  to  be  observed  in  many  instances  a  marked  degree  of  fatty  degeneration 
of  the  papillary  muscles,  which  also  exhibit  more  or  less  flattening.  Again, 
teeandary  dilatation  may  produce  relative  insuflBciency  at  the  mitral  ori- 
fice. When  incompetency  has  been  established  here,  impeded  pulmo- 
nary and  general  venous  circulation,  together  with  the  secondary  lesions 
in  the  left  auricle,  pulmonary  vessels,  and  right  ventricle  that  are  cha- 
racteristic of  mitral  incompetency,  are  the  necessary  result.  The  blood- 
current  through  the  mitral  ring  may  be  retarded,  owing  to  the  simultane- 
ous influx  into  the  left  ventricle  from  the  aorta,  thus  causing  pulmonary 
congestion  without  organic  change  in  the  segments. 

Special  Etiology. — ■(!)  Acute  Endocarditis. — Incomplete  resolution  of 
the  acute  form  of  endocarditis  leads  to  progressive  chronic  valvular  dis- 
ease. In  the  young  it  is  caused  with  comparative  frequency  by  rheu- 
matic endocarditis.  Aortic  regurgitation  may  also  arise,  though  rarely, 
in  the  course  of  acute  endocarditis,  as,  for  example,  when  the  latter  is 
attended  with  destructive  ulceration.  Such  instances  usually  terminate 
in  speedy  death. 

(2)  Chronic  JnfectiotLS  Irritants. — I  have  found  syphilis  to  be  a  factor 
(though  rarely  the  sole  cause)  in  a  considerable  percentage  of  cases. 
Aortic  regurgitation  is  a  frequent  complaint  in  sailors  and  soldiers,  among 
whom  it  is  worthy  of  notice  that  syphilis  is  particularly  common. 

(3)  Chemical  Irritants. — (a)  Uric  Acid, — In  chronic  and  irregular 
forms  of  gout  the  irritating  qualities  of  uric  acid  give  rise  to  interstitial 
endocarditis  and  arterial  sclerosis.  It  is  quite  probable  that  chronic 
rheumatism  has  a  similar  influence,  though  brought  about  in  a  somewhat 
different  manner,  (i)  By  favoring  the  accumulation  of  uric  acid  in  the 
blood,  lead-poisoning  may  be  indirectly  responsible  for  the  disease,  (e) 
Alcohol  by  its  persistent  irritant  action  may  excite  chronic  valvulitis. 

(4)  Augmented  Aortic  Tension, — The  excessive  functional  activity 
of  the  heart  occasioned  by  the  immoderate  use  of  cardiac  stimulants 
(alcohol)  tends  to  raise  the  blood-pressure  above  the  normal  point,  and 
thus  sclerotic  endocarditis  may  be  developed  very  slowly.  The  effect  of 
occupation  in  causing  this  disease,  by  increasing  the  vascular  tension,  is 
more  notable  than  in  the  case  of  alcohol,  though  both  of  these  factors 
are  found  not  infrequently  to  be  present  in  the  same  case.  It  is  unde- 
niably true  that  strong-bodied  men  in  the  middle  period  of  life  and 
engaged  in  such  occupations  as  entail  strain — "  not  a  sudden,  forcible 
strain,  but  a  persistent  increase  of  the  normal  tension  to  which  the  seg- 
ments are  subject  during  the  diastole  of  the  ventricle  "  (Osier) — are  the 
most  frequent  sufferers  from  aortic  incompetency. 

(5)  From  personal  observation  I  feel  convinced  that  chronic  endo- 
carditis (affiecting  the  aortic  valves)  may  be  secondary  to  aortic  end- 
arteritis as  the  result  of  direct  extension.  It  must  be  borne  in  mind,  how- 
ever, that  arterio-sclerosis  is  also  often  secondary  to  chronic  valvulitis. 

(6)  Relative  insufficiency  is  caused,  in  rare  instances,  by  pronounced 
dilatation  of  the  ascending  portion  of  the  arch  near  to  the  valve,  or  by 
an  aneurysm  just  beyond  the  aortic  orifice. 

Among  the  more  effective  predisposing  factors  are  age  and  sex.  The 
disease  occurs  much  more  often  in  males  than  in  females,  chiefly  on 
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account  of  the  fact  that  a  greater  percentage  of  the  former  than  of  the 
latter  are  engaged  in  occupations  that  are  causally  related  to  the  dis- 
ease. As  to  age,  a  preponderating  proportion  of  the  cases  arise  daring 
advanced  middle  life,  and  a  comparatively  smaller  number  at  a  more 
advanced  period  than  in  young  adult  life. 

Symptoms. — So  long  as  the  hypertrophy  of  the  left  ventricle  suc- 
cessfully overcomes  the  otherwise  injurious  consequences  of  the  valvular 
defect  the  harmonious  balance  of  forces  is  maintained,  and  there  is  an 
almost  entire  absence  of  symptoms.  I  have  observed,  moreover,  that 
compensation  does  not  fail  so  early  in  voung  subjects  as  in  those  more 
advanced  in  years,  or  at  a  period  of  life  when  aortic  incompetency  is 
often  a  sequel  of  atheroma  combined  with  hypertrophy  and  dilatation 
of  the  left  ventricle.  With  the  development  of  marked  hypertrophy 
severe  muscular  exertion  and  strong  mental  excitement  will,  by  exciting 
over-action  of  the  powerful  heart,  bring  on  a  train  of  symptoms  as  throb- 
bing headache^  vertigo^  and  tinnitus  aurium.  The  clinical  manifestations 
of  arterial  anemia^  particularly  of  the  brain,  and  also  those  of  general 
arteriO'Sclerom,  frequently  coexist.  The  patient's  countenance  exhibits 
pallor,  and  he  complains  of  headache,  flashes  of  light  before  the  eyes, 
and  dizziness.  Dilatation  of  the  peripheral  vessels  often  leads  to  hot 
flushes  and  drenching  sweats.  Cases  exhibiting  the  latter  symptoms 
have  been  mistaken  for  phthisis.  Dizziness  is  often  distressing,  and  is 
most  marked  upon  rising  quickly  from  the  recumbent  to  the  erect  post- 
ure. Shortness  of  breath  may  come  on  early,  but  this  rarely  happens 
except  upon  inordinate  exertion  or  great  mental  excitement — conditions 
that  cause  strong  cardiac  action  and  prohibit  the  discharge  of  blood 
from  the  left  auricle  into  the  left  ventricle,  thus  causing  pulmonary 
congestion.  Oppression  in  the  precordial  region  and  cardiac  palpi- 
tation are  commonly  present,  as  is  a  dull  aching  pain;  the  most 
constant  seat  of  the  latter  is  the  precordia,  but  it  radiates  not  infre- 
quently to  the  shoulders,  and  thence  down  the  arms,  particularly  the 
left.  Genuine  angina  pectoris  may  be  a  concomitant.  I  have  seen 
instances  of  aortic  regurgitation  in  which  severe  pain  was  located  in  the 
left  shoulder-joint,  the  condition  simulating  rheumatism. 

Following  immediately  upon  failure  of  compensation  the  cardio-pul- 
monary  circulation  is  retarded,  and  there  is  increased  dyspnea^  the  latter 
symptom  being  greatly  intensified  by  undue  exertion  and  at  night. 
There  may  be  co^igh,  and  not  rarely  hemoptysis,  though  less  frequently 
than  in  simple  mitral  disease.  Later  on,  general  venous  congestion  of  a 
moderate  grade  follows  pulmonary  congestion,  and  the  dyspnea  now 
becomes  severe.  It  is  nocturnal,  and  often  compels  the  patient  to 
assume  a  semi-erect  posture  in  bed.  In  the  later  stages  the  symp- 
toms, particularly  those  of  venous  stasis  as  shown  by  cyanosis  and 
malleolar  dropsy,  are  due  to  mitral  incompetency,  followed  by  fail- 
ure of  compensation.  Marked  enlargement  of  the  liver  due  to  passive 
congestion   may  now  ensue  and  give  rise  to  the  suspicion   of  a   new 

frowth.  Edema  of  the  feet  rarely  goes  on  to  general  anasarca, 
n  aortic  incompetency  a  higher  grade  of  symptomatic  anemia 
is  reached  than  in  any  other  cardiac  lesion — a  recent  blood- 
count  showing  2,800,000  red  corpsucles  to  the  c.mm.  Hence  slight 
edema  of  the  feet  may  be  due  solely  or  in  part  to  anemia.     The  in- 
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tercurrence  of  acute  endocarditis,  as  evidenced  by  prostration  and 
irregular  fever,  is  observed,  and  not  infrequently  as  a  terminal  condition. 
The  Bjmptoms  of  cerebral,  splenic,  and  renal  embolism  may  arise.  Prob- 
ably sudden  death  ensues,  as  the  result  of  involvement  of  the  coronary 
arteries,  with  greater  frequency  in  this  than  in  all  other  forms  of  val- 
vular disease  combined  ;  and  yet  this  accident  is  by  no  means  frequent. 
Instances  of  aortic  incompetency,  in  which  nervous  phenomena^  as 
peevishness,  irritability,  or  melancholia,  manifest  themselves,  are  too 
common  to  be  looked  upon  as  mere  coincidences.  Many  patients  are 
led  to  commit  suicide  because  of  their  cardiac  lesion  when  other  and  er- 
roneous explanations  are  given  to  account  for  their  acts. 

Physical  Signs. — Inspection  brings  to  light  an  enlarged  area  of  the 
apex-beat;  this  is  displaced  downward,  being  visible  in  the  sixth  and 
seventh  interspaces  and  to  the  left,  and  most  marked  between  the 
mammary  and  anterior  axillary  lines.  The  entire  precordial  zone  may 
be  distended,  particularlv  in  young  subjects,  and  the  systolic  pulsation 
is  usually  more  or  less  heaving  in  character.  The  carotids  throb  for- 
cibly, as  do  the  temporals,  brachials,  and  radials,  though  less  vio- 
lently. These  abnormal  pulsations  are  due  chiefly  to  hypertrophy  of 
the  left  ventricle,  though  frequent  factors  of  lesser  influence  are  asso- 
ciated— an  arterio-sclerosis  and  a  regurgitant  blood-stream  from  the 
aorta  into  the  left  ventricle.  The  impulse  becomes  diffused  and  wavy 
with  the  progressive  enfeeblement  of  the  left  ventricle,  and  venous  pul- 
sation due  to  tricuspid  insufficiency  may  be  associated  with  arterio-pul- 
sation  later  in  the  affection.  Epigastric  throbbing  may  also  be  noticed, 
and  on  gently  rubbing  a  spot  upon  the  forehead  an  alternate  paling  and 
blushing  appear  {Quincke's  capillary  pulse)  \  this  may  also  be  noted  in 
the  finger-nails.  It  is  not  peculiar  to  aortic  insufficiency,  however,  and 
may  be  observed  in  cases  of  decided  neurasthenia  and  in  anemia.  Very 
rarely  the  pulse-wave  is  propagated  from  the  capillaries  to  the  veins  of 
the  hand  and  back  of  the  foot,  giving  rise  to  a  visible  venous  pulsation. 
L.  Webster  Fox  informs  me  also  that  the  retinal  vessels  are  often  seen 
to  pulsate  in  this  disease. 

On  palpation  a  forcible  heaving  impulse  is  usually  felt.  When,  how- 
ever, dilatation  predominates  over  hypertrophy,  the  impulse  is  weak 
and  undulating.  A  diastolic  thrill  just  to  the  left  of  the  mid-sternum 
may  be  detected  in  many  instances,  and  a  presystolic  thrill  is  also  dis- 
coverable very  rarely.  The  pulse  is  characteristic ;  it  is  quick,  jerking, 
and  full,  but,  upon  striking  the  finger,  recedes  abruptly,  and  is  known 
as  the  Corrigan  or  water-hammer  pulse.  This  sudden  collapse  of 
the  pulse  is  most  decided  when  the  arm  is  held  in  a  vertical  position. 
Its  distinctive  characters  are  not  always  appreciable  after  compen- 
sation is  lost.  A  glance  at  the  sphygmographic  tracing  will  show 
a  sudden  rise  and  fall,  with  absence  or  delay  of  the  secondary  wave 
{vide  Fig.  48). 

Percussion. — Cardiac  dulness  is  coextensive  with  the  impulse,  ex- 
tending downward  to  the  eighth  rib,  and  to  the  left  as  far  as,  or  even 
beyond,  the  anterior  axillary  line.  Later,  enlargement  of  the  left 
auricle  may  cause  dulness  upward  and  to  the  left  of  the  sternum.  En- 
largement of  the  right  ventricle  causes  an  increase  of  dulness  to  the 
right.     When  the  £latation  exceeds  the  hypertrophy  the  area  of  dul- 
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neas  will  be  much  extended  transversely  and  slightly  upwanl,  the  apex 
now  being  more  rounded.* 

On  ausi'fdtatioii  u  diagiolic  rnurtuur  with  its  seat  of  greatest  pronuncia* 
tion  is  audible  at,  or  a  little  below  and  to  the  left  of,  the  aortic  cartilage 
and  is  transmitted  down  along  the  left  edge  of  the  sternum;  this  is  fjro- 
duced  in  the  left  ventricle.      From  the  xiphoid  it  may  be  transmitted  to 


Ftrt.  47.— Nil r mill  {niUo-trmeiiig. 

the  left  as  far  as  the  spinal  column.  It  may  be  heard  in  the  vesaels  of 
the  neck  and,  very  rarely,  in  the  radials,  A.  Borgherini  affirms  tba£ 
the  special  direction  taken  by  the  regurgitant  current  determines  largely 
tht^  variable  position  of  the  murmur  and  the  variable  size  of  the  heart. 
The  rhtjfthm  of  tlie  murmur  can  be  most  readily  determined  by  auscul- 
tating over  the  base,  for  while  the  pulmonic  second  sound  is  usually 
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audible  at  the  apex  (the  murmur  appearing  to  follow  it),  it  is  not  9^ 
when,  a^*^  sometimes  happens,  the  murmur  is  quite  loud.  The  first  sound 
19  often  duIL  indefinite,  and  widely  diffused,  owing  to  hypertrophy  of  the 
left  ventricle.  In  quality  this  murmur  is  usually  soft,  blowing  (long* 
drawn),  and  frequently  musical ;  sometimes,  however,  it  is  somewhat 
rough  and  loud.  AMntociated  murnturs. — In  mo^t  instances  a  systolic 
murmur,  brief  and  harsh  in  character  and  transmitted  into  the  veascU 
of  the  neck,  is  also  discovered  over  the  aortic  region  (double  aoriii'iy 
The  presence  of  the  murmur  with  the  first  sound  is  not  diagnostic  of 
actual  aortic  stenosis.  It  is  more  often  due  to  a  mere  roughening  of 
the  semilunar  segments  or  of  the  intima  of  the  aorta*  In  advanced 
cases  a  soft  systolic  murmur  is  commonly  heard  at  the  apex  ;  it  is  readily 
distinguished  from  the  diastolic  mumnir  by  its  rhythm,  and  is  occasioned 
in  most  instances  by  a  relative  mitral  incompetency.  Still  another  mur- 
mur, of  rare  occurrence,  is  rolling  in  character  and  generally  presystolic 
in  time,  and  may  be  heard  at  the  apex  over  a  limited  surface-area.  This 
may  be  accounted  for  by  the  presence  of  excessive  dilatation  of  the  left 

*  A  dilated  aortn  wild  thirkened  walls — a  c«Dndition  nonietimes  aivociated  with  aortic 
reffurffiuuion — oi*j  alao  give  nm  to  ttlinonnal  duincw  under  tbe  OMiaiibriiuo  and  la  Ute 
left  of  the  stemuni. 
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▼entricley  in  consequence  of  which  the  mitral  leaflets  must  remain  free 
in  the  bloodnstream  during  the  diastole,  and  here  they  set  up  vertiginous 
movements  that  cause  the  presystolic  (Flint)  murmur.  Duroziez  dis- 
covered a  double  murmur  in  the  arteries  (femoral),  which  is  quite  fre- 
quently present,  but  this  may  be  noted  occasionally  in  the  absence  of 
aortic  regurgitation.  Traube  has  described  another  arterial  phenomenon 
— a  systolic  sound  in  the  leg,  somewhat  resembling  a  heart-sound,  but 
exceedingly  short  and  sharp.  It  is  probably  due  to  sudden  systolic 
distention  of  vessels  that  were  previously  empty. 

The  diagnosis  demands  the  presence  of  a  diastolic  murmur,  the 
signs  of  lefk  ventricular  hypertrophy,  the  peculiar  arterial  pulsations, 
and  the  characteristic  water-hammer  or  Gorrigan  pulse.  The  diastolic 
murmur  may  be  absent. 

For  the  differential  diagnosis  see  Aneurysms  of  the  Arch,  Hyper- 
trophy, Dilatation  of  the  Heart,  etc. 


AORTIO  STENOSIS. 

Definition. — A  narrowing  or  stricture  of  the  aortic  orifice,  due  to 
thickening  or  adhesion  of  the  valve-segments,  and  causing  an  obstruc- 
tion to  the  flow  of  blood  into  the  aorta. 

Simple  aortic  stenosis  may  be  met  with,  though  it  is  a  great  rarity. 
Its  development  is  soon  followed  by  more  or  less  valvular  incompetency, 
and  hence  these  afiections  often  coexist.  It  may  be  secondary  to  aortic 
insufBciency ;  but  this  is  rare,  the  conditions  in  the  latter  disease  being 
unfavorable  to  the  development  of  the  former. 

Special  IQtiology. — Rarely  rheumatic  endocarditis,  and  still  less 
commonly  other  forms  of  acute  endocarditis,  cause  union  of  the  semi- 
lunar segments,  with  resulting  stenosis.  The  most  common  immediate 
causative  factor  is  a  slow  sclerosis  of  the  aortic  valve,  followed  by  cal- 
careous deposits.  The  more  or  less  immobile,  rigid  valves  obviously 
narrow  the  aortic  orifice  and  oppose  a  barrier  to  the  outflowing  blood- 
current  from  the  left  ventricle  into  the  aorta.  The  aortic  ring  may 
be  the  seat  of  changes  similar  to  those  just  described,  resulting  in  a 
moderate  grade  of  stenosis,  though  the  leaflets  themselves  remain  intact. 
The  lesions  are  most  frequently  to  be  regarded  as  a  part  of  the  general 
process  of  arterial  sclerosis,  which  is  most  marked  in  the  region  of  the 
thoracic  aorta;  and  sometimes,  as  Peter  contends,  they  are  distinctly 
secondary  to  sclerotic  changes  at  the  root  of  the  aorta.  The  coronary 
arteries  may  be  the  seat  of  changes  similar  to  those  noted  in  aortic 
regurgitation.  The  condition  is  also  rarely  congenital.  Males  who 
have  reached  advanced  years  are  especially  prone  to  aortic  stenosis,  for 
the  reason  that  atheromatous  processes  belong  peculiarly  to  that  sex 
and  period  of  life. 

Itochanical  Influence  of  the  Lesion. — To  propel  the  normal  volume  of 
blood  through  the  constricted  aortic  orifice  requires  increased  strength 
on  the  part  of  the  left  ventricle,  and,  as  a  consequence,  the  latter  hyper- 
trophies.   This  hypertrophy  develops  very  slowly,  and  keeps  pace  with  the 
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progress  ot  the  valvular  lesions.  The  undue  ventricular  tension  sometimefl 
induces  more  or  less  sclerotic  change  in  the  mitral  valves.  Hypertrophy 
of  the  left  ventricle  eventually  gives  way  to  extreme  dilatation,  and  ttlno 
to  relative  mitral  incompetency  with  its  unfavorable  influence,  first  u\Hm 
the  pulmonary  and,  secondly,  upon  the  general  venous  circulation. 

Symptoms. — The  symptoms  date  from  the  commencement  of  failure 
of  compenaatiun,  often  many  years  after  the  onset  of  the  dlKease.  Their 
first  appearance  will  be  found  to  follow  some  unusual  muscular  effort  or 
the  operation  of  some  depressing  influence,  as  the  too  tree  use  of  to- 
bacco or  alcohol.  They  are  due  to  disturbances  of  circulation  arising 
from  a  gradual  secondary  dilatation  of  the  left  ventricle,  which  is  now 
unable  to  propel  the  normal  quantity  of  blood  into  the  arterial  ttoe* 
Uence  anemui,  especially  of  the  brain  and  peripheral  parts  of  the  bodyt 
becomes  pronounced,  and  is  evidenced  by  such  syraptoras  as  mfn^(^pe^ 
dizziness^  headarke^  and  pallor.  Since  aortic  incompetency  usually  mant* 
fests  itself  secondarily,  the  clinical  features  of  both  affections  are  sooner 
or  later  variously  commingled.  In  cases  in  which  mitral  lesions  develop 
they  are  overcome  by  compensatory  enlargement  of  the  right  ventricle: 
the  latter  chamber  may  at  a  later  period  become  dilated,  in  which 
event  tricuspitl  regurgitation  and  the  symptoms  of  general  venou§ 
engorgement  appear.  As  in  the  case  of  aortic  regurgitation*  so  in  an 
aortic  constriction,  dight  edema  of  the  feet  is  common  as  a  terminal 
symptom ;  marked  dropsy,  however,  is  uncommon.  From  the  fibrons 
deposits  on  the  segments,  as  well  as  from  any  small  clots  behind  tb« 
valves,  emboli  are  apt  to  become  dislodged  by  the  forcible  blood-stremii 
and  be  conveyed  to  the  brain  (cerebral  embolism),  to  the  spleen  (splenic 
embolism),  to  the  kidneys  (renal  embolism),  or  to  other  organs. 

Physical  Signs. — Inftpection, — The  apex-beat  is  gradually  displaced 
downward  and  to  the  left,  owing  to  left  ventricular  hypertrophy.  It  i«, 
as  a  rule,  slow,  forceful,  and  heaving,  but  less  fre<|uently  it  may  be  lack- 
ing in  strength.  It  may  be  enfeebled,  diminished  in  area,  or  even 
absent,  owing  to  associated  emphysema, 

Palpatkm  discloses  the  forcible  and  heaving  impulse-beat,  unlev 
emphysema  be  present,  when  the  heart  and  its  ujovement  may  be  oon- 
oealed  and  the  apex-beat  become  impalpable.     A  marked  systolic  thrill, 


Fig.  49.— 8phyirnu»(fT«ni  of  nortic  »ten<xiiii.  itom  &  man  iigiud  ilJtty  yenn. 

with  the  seat  of  greatest  intensity  in  the  aortic  region,  is  quite  gener- 
ally present'  I  have  frequently  felt  this  thrill  in  the  apex  region, 
thougb  not  so  intensely  as  at  the  base.  The  pulse,  in  this  disease^  ia 
small,  regular,  not  comprc-ssible.  and  of  normal  or  slightly  lessened  fine- 
quency.  The  sphygmographic  tnictng  show**  slowness  of  tlie  ascending 
curve  antl  a  gradual  formation  of  the  desceniling  line  (vidt*  Fig.  4dl 
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tken  the  right  heart  fails  a  lessened  amount  of  Mood  reaches  the  left 
tmrkle,  and  hence  an  abnormalJy  .^mall  amonnt  finda  its  way  into  the 
lorti;  this  fact  explains  the  presence  of  the  low  arterial  tension  late  in 
tie  disease.  Hypertrophy  of  the  left  ventricle  in  this  disease  has  also 
leeD  attrihuted  in  part  to  the  augmented  tension  in  the  general  capillary 
re&sels  that  is  occasioned  by  the  venous  stasis. 

Special  Etiology.^ — {(/)  Mhcumalic  endoearditis  is  the  most  fre- 
quent cause,  though  mitral  regurgitation   also  results  less  frequently 
from  acute  endociirditis  due  to  other  causes.     (6)  It  may  be  a  part  of  a 
B^mral  artcrio-f^derotic  procem^  this  group  of  cases  being  caused,  not 
"■^rely,  by  syphilis  and  alcohol,     {e)  A  diseased  eonditio?i  of  the  colnmnw 
^nmem  or  chardce  fend{ne(P,  if  it  contrai-ts  them  or  weakens  their  striict- 
^f^  so  that  the  free  edges  of  the  segments  pass  beyond  the  plane  of 
^be  orifice,  produces  insufficiency.     {t{)  It  rarely  arises  in  the  course  of 
<*orfit'  valvular  disease  (a  secondary  mitral  aHection),  and  is  then  excited 
Hiainly  by  undue  tension  of  the  blood  in  the  left  ventricle.     Here  the 
lesion  is  of  a  mild  grade,  as  a  rule.     (//)  It  is  frequently  occasioned  by 
^^lurgement  of  the  left  auricnh-vejitrieuhr  ring^  resulting  from  excessive 
dilatation  of  the  left  ventricle,  as  in  aortic  incompetency,  aortic  stenosis, 
long-continued  fevers,  and  the  graver  anemias  (relative  incompetency).  (/) 
Uleerative  endocarditis,  either  by  perfoniting  or  producing  rupture  of  the 
^alve-curtains  or  by  destroying  the  chordae  tendinece,  may  bring  about 
mitrad  incompetency*    Among  predisposinq  factors  age  and  sex  are  worthy 
of  special  mention,  the  incompetency  occurring  with  greatest  relative  fre- 
quency in  young  adults  (from  twenty  to  tliirty  years  of  age,  according  to 
Ash  ton's  figures),  and  somewhat  more  commonly  in  males  than  females. 
Symptoms. — Duriiuf  Compensatiem. — ^In  healthy  persons  the  com- 
pensatory forces  keep  pace  with  the  valvular   lesirms   for  an   indefinite 
and  usually  lengthy  period,  during  which   time  there  may  he  an  entire 
absence  of  symptoms.     When  present  they  are  dependent  upon  dis- 
tarbancesof  tbecardio-pulmonary  circulation  thatareoccaaioned  by  trivial 
caases*  sach  as  excitement,  going  up  stairs,  or  other  forms  of  active 
pbvsical  exertion.      Under  these  circumstances  the  force  of  the  regurgi- 
tjiat  current  is  increased  (by  the  hypertrophied  left  ventricle),  thus  pro- 
ducing more  or  less  jmbnonarj/  comjestmu  that"  may  proceed  to  edema 
of  the  langs  or  hemoptysis.     The  condition  is  usually  a  temporary  one, 
and  is  attended  by  dyspnea^  palpitation  af  the  heart,  a  shorty  hacking 
huffily  aud  expectoration  of  a  frothy  serum  that  may  be  blood-stained. 
The    relation  existing  between  the  severity  of  the  dyspnea  and  the 
degree  of  active  physical  exertion  is  positive  and  vital.     Shortness  of 
^reatb    may  be  the  sole  feature  during  a  long  period.     The  rational 
^j^mptouis  rarely  warrant  a  suspicion  of  the  existence  of  mitral  disease 
^ntil  compensation  has  failed,  but  the  patient's  appearance  often  indicates 
Ixeart'disease.      *f  he  face  is  pale  and  the  features  peaked,  the  eyes*  lips, 
^nd  ears  are  dusky,  and  the  minute  vessels  of  the  cheeks  are  prominent. 
^IZJlubbing  of  the  finger-nails  is  observed  most  frequently  in  the  young. 

After  Failure  of  Compensation, — Failure  of  compensation  implies 
:ff3aUure  of  the  right  ventricle  to  cope  efficiently  with  the  augmented  ten- 
sion in  the  pulmonary  circulation,  with  accompanying  congestion  of  the 
X^ngs,  followed  by  engorgement  of  the  systemic  veins.  The  latter  process 
X>«gin8  at  the  rignt  heart  and  proceeds  toward  the  periphery,  involving 
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the  viscera,  mucous  membranes,  and  extremities  until  it  is  nniyersal. 
The  pulmonic  symptoms  above  detailed  are  now  more  marked,  particu- 
larly the  dyspnea  (which  may  be  constant),  cough  (with  expectoration 
of  alveolar  epithelium  containing  brown  pigment-granules),  and  cardiac 
palpitation  with  arrhythmia.  Pain  is  rare  unless  stenosis  coexists. 
General  venous  engorgement  manifests  itself  by  an  enlargement  of  the 
liver  and  of  the  spleen,  in  the  features  of  gastro-intestinal  catarrh,  in 
hemorrhoids,  in  marked  cyanosis  of  the  surface,  and  in  the  passage  of 
a  scanty  albuminous  urine  containing  tube-casts  and  blood-corpuscles. 
Dropsy  follows,  beginning  in  the  feet  and  progressing  upward,  until 
finally  the  trunk  and  the  serous  sacs  are  involved.  By  stimulation  the 
heart  may  be  reinforced,  and  all  of  the  unfavorable  symptoms  disappear 
in  consequence,  but  this  is  not  for  long,  as  a  rule.  I  have  at  present 
under  observation  a  case  in  which  not  less  than  half  a  dozen  instances 
of  broken  compensation  have  occurred  at  intervals  of  six  to  eight 
months,  all  of  which  have  been  successfully  overcome.^  In  all  cases, 
however,  there  comes  a  time  when  compensation  cannot  be  restored,  and 
the  end  is  reached  by  an  uninterrupted  downward  course. 

Physical  Signs. — Inspection. — The  precordia  is  prominent,  particu- 
larly in  children,  and  the  area  of  the  apex-beat  is  enlarged,  later  becom- 
ing diffuse  and  wavy.  It  is  carried  to  the  left  and  downward,  corre- 
sponding with  the  degree  of  hypertrophy  of  the  left  ventricle.  A  pul- 
sating epigastrium  is  in  frequent  association,  particularly  after  dilata- 
tion of  the  right  ventricle  appears.  With  the  failure  of  the  right  heart 
also  come  wavy  pulsations  in  the  cervical  veins,  and  occasionally  a  mild 
grade  of  jaundice. 

Palpation  sometimes  discovers  a  thrill  at  the  seat  of  the  apex-beat, 
that  is  synchronous  with  the  first  sound.  The  impulse  during  the  stage 
of  full  compensation  is  forceful  and  heaving,  but  with  the  beginning  of 
failure  of  compensation  it  grows  feeble  and  irregular,  and  late  in  the 
affection  is  excessively  weak  and  arrhythmic.  The  pulse  bears  a  defi- 
nite relation  to  the  apical  impulse;  it  is  commonly  regular  and  ftiU 
during  the  compensatory  period  (though  at  times  the  tension  is  slightly 
lowered),  but  becomes  small,  easily  compressible,  and  exceedingly  irreg- 
ular during  the  period  of  broken  compensation.  One  meets  with  cases 
in  which  irregularity  appears  during  the  period  of  fair  compensation. 

Percussion, — The  dull  area  is  increased  to  the  left,  extending  fre- 
quently to  the  anterior  axillary  line;  and  also  to  the  right,  frequently 
from  J  to  1  inch  (1.2-2.5  cm.)  beyond  the  right  sternal  margin.  Dila- 
tation of  both  ventricles  exerts  a  widening  influence ;  hence  cardiac 
dulness  is  increased  more  laterally  than  vertically. 

Auscultation  reveals  a  systolic  murmur,  with  greatest  intensity  at 
the  apex  (see  Fig.  50).  Occasionally,  this  murmur  is  also  conducted 
to  the  tricuspid  and  pulmonary  valves.  It  is  rarely  loudest  in  the  fourth 
or  third  space  in  the  vertical  nipple  line.  Balthazar  Foster  first  called 
attention  to  the  fact  that  the  murmur  of  mitral  regurgitation  may  be 
loudest  at  the  base  of  the  heart,  and  at  times  audible  only  in  that  situa- 
tion— an  occurrence  that  has  since  been  confirmed.  It  is  sometimes 
audible  in  the  recumbent  posture  and  inaudible  in  the  erect.     From  the 

*  Neglect  of  hygienic  precautions  and  intercurrent  complaints  of  various  sorts  otai 
determine  the  occurrence  of  failure  of  compensation. 
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apex  it  is  transmitted  to  the  left  as  far  as  the  angle  of  the  scapula,  with 
progressiTely  diminishing  clearness.  It  has  a  blowing  quality,  and  fre- 
qnently  ends  in  a  musical  tone.  Loudness  implies  strength  of  con- 
traction (Broadbent).  Over  the  third  left  costal  cartilage,  and  fre- 
quently at  the  apex,  there  is  heard  the  accentuated  pulmonic  second 
sound,  due  to  the  increased  tension  in  the  pulmonary  vessels  that 
is  engendered  by  the  hypertrophy  of  the  right  ventricle.  Combined 
murmurn  may  be  heard,  and  not  infrequently  a  rough,  rolling,  or  rum- 
bling presystolic  murmur  is  detected.  A  frequent  late  occurrence  is  the 
secondary  dilatation  of  the  right  ventricle,  causing  relative  tricuspid 
insuflSciency  with  its  characteristic  soft,  low-pitched,  systolic  murmur, 
heard  best  at  the  ensiform  cartilage.     A  spurious  diastolic  murmur  may 


PI8. 50.— 1,  Seat  of  greatest  Intensity ;  2.  direction  of  chief  transmission  :  3,  boundary  line  of  rela- 
tive dulness ;  4,  boundary-line  of  absolute  dulness  (modified  from  Sabll). 

be  noted,  though  rarely,  when  the  sounds  are  timed  with  the  pulse. 
This  is  due  to  a  weak  systole  that  fails  to  cause  a  radial  pulse. 

DiagfllOSiS. — In  the  presence  of  the  following  group  of  features  the 
diagnosis  is  set  at  rest :  A  marked  broadening  of  the  area  of  cardiac 
dulness;  a  systolic,  apical  murmur  that  is  conveyed  to  the  left  axilla 
and  may  be  heard  even  at  the  back ;  and  a  decided  accentuation  of  the 
pulmonary  sound.  Obviously,  the  latter  sound  becomes  feeble  after 
dilatation  of  the  right  ventricle  has  occurred.  A  systolic  thrill  is 
of  the  highest  diagnostic  importance,  but  is  unfortunately  absent  in 
perhaps  a  majority  of  the  cases.  Free  regurgitation  through  the  mitral 
orifice  may  be  safely  inferred  when  the  following  signs  are  concurrent : 
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{a)  An  absence  of  the  sound  of  mitral-valve  tension,  a  murmur  replacins 
the  first  sound;  {b)  accentuation  of  the  pulmonic  second  sound;  (c) 
an  enlarged  area  of  the  left  cavity ;  {d)  an  enlarged  area  of  the  right 
cavity  (Sansom). 

Differential  Diagnosis. — There  are  two  organic  lesions  of  the  heart 
that  are  sometimes  mistaken  for  mitral  incompetency,  since  both  are  ac- 
companied by  a  systolic  murmur — the  one  aortic  atenosiSj  and  the  other 
tricuspid  regurgitation.  How  to  distinguish  mitral  from  tricuspid  in- 
competency is  a  question  that  will  receive  due  attention  when  the  latter 
disease  is  considered.  Aortic  stenosis  generates  a  systolic  murmur,  but 
it  is  loudest  over  the  base,  and  is  transmitted  through  the  ereat  vessels 
of  the  neck ;  while  the  mitral  systolic  is  most  intense  over  the  apex  and 
is  transmitted  far  to  the  left.  In  mitral  incompetency  the  pulmonary 
second  sound  is  accentuated ;  in  aortic  stenosis  it  is  not.  In  mitral  in- 
competency both  ventricles  are  enlarged,  as  shown  by  percussion  and 
other  signs ;  in  aortic  stenosis  the  left  is  chiefly  enlarged  during  almost 
the  entire  course.  In  mitral  incompetency  a  thrill,  most  marked  over 
the  apex-beat,  may  be  felt ;  in  aortic  stenosis  a  thrill,  rough  and  having 
its  chief  seat  at  the  base,  is  common.  Additional  points  of  distinction 
are  furnished  by  the  contrasting  factors  of  the  pulse,  the  age  of  the 
patient,  and  other  etiologic  influences. 

Functional  and  other  harmless  murmurs  are  often  confounded  with 
mitral  insufiiciency.  The  considerations  on  which  the  greatest  depend- 
ence is  to  be  placed  in  the  differentiation  are  to  be  found  in  the  sub- 
joined table: 

Mitral  Incompetency.  Functional  and  Harmlbss  Mitrmubs. 

History, 

Previous  history  of  rheumatism  or  other      History  of  causative  factors  of  one  or 
disease  causally  related.  other  form  of  anemia,  of  debility,  or 

of  Graves*  disease. 

Frequently  there  is  definite  knowledge  of       No  such  association, 
rheumatism  and  organic  heart-disease, 
in  combination  in  the  same  individual. 

Physical  Signs, 

Inspection. — Dusky  lips,  ears,  etc. ;  later  Pallor  of  skin  and  mucous  surfaces  oom- 

wavy  pulsation  in  veins  of  neck.  mon. 

Palpatiim, — Finger-tips  placed  over  apex-  Finger  not  lifted  by  the  impulse,  which 

beat  forcibly  lifted.  Pulse-tension  some-  often  cannot  be  felt.   Pulse-tension  pro- 

what  lowered  and  not  prolonged.     Im-  longed  and  arterial  pressure  increased 

pulse  displaced.  generally.     Impulse  not  displaced. 

Percussion. — Evidence   of   dilatation   of  Dilatation  of  rignt  auricle,  but  only  in 

both  ventricles.  about  one-half  of  the  cases,  giving  rise 

to  dulness  above  or  to  the  right  of  the 
right  edge  of  sternum. 

Auscultation. — A  systolic   apex-murmur  Soft  systolic  murmur  at  apex  (often  late— 

(often  musical),  with  characteristic  area  systolic  rarely  transmitted  to  axilla), 

of  transmission.    This  murmur,  unlike  usually  preceded  by  or  associated  with 

the  functional,  is  often  heard  behind,  a  basic  systolic  murmur  and  a  venous 

between  the  spine  and  the  scapula.  hum  in  the  veins  of  the  neck. 

To  differentiate  the  murmur  of  relative  mitral  incompetency  is  diflB- 
cult,  though  in  many  instances  it  can  be  accomplished  with  reasonable 
certainty.     It  rests  upon  two  points :  (a)  the  character  of  the  murmnr. 
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which  18,  as  a  rule,  softer  and  less  intense  than  that  due  to  valyular 
lesions ;  and  (ft)  the  antecedent  history  of  the  patient.  Thus,  relative 
insufficiency  of  the  mitral  segments  probably  exists  in  patients  in  the 
middle  period  of  life,  in  whom  the  previous  history  furnishes  such 
etiologic  tBLCtOTS  as  chronic  gout,  syphilis,  or  alcoholism ;  or  in  persons 
who  exhibit  arterio-sclerosis  or  organic  disease  of  the  aortic  valve  and 
an  apex-systolic  murmur.  On  the  other  hand,  if  the  signs  of  mitral 
regurgitation  occur  in  a  younger  subject  or  in  one  who  has  been  afflicted 
with  acute  rheumatism,  it  is  highly  probable  that  the  mitral-valve  seg- 
ments are  the  seat  of  chronic  endocarditis  of  rheumatic  origin.  Again, 
if  present  in  chronic  renal  disease,  with  concurrent  symptoms  of  high 
arterial  tension  and  of  left  ventricular  hypertrophy — accentuation  of  the 
aortic  second  sound,  a  mitral  systolic  murmur — it  is  to  be  ascribed  to 
relative  insufficiency.  Compression  of  the  edge  of  the  left  lung  by  the 
rentricular  systole  may  produce  a  spurious  murmur.  I  believe  that  a 
rare  sequel  of  mitral  incompetency  is  mitral  stenosis,  owing  to  the  con- 
traction of  the  mitral  orifice,  with,  in  some  instances,  cohesion  of  the 
free  edges  of  the  cusps. 
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Definition. — Constriction  of  the  left  auriculo-ventricular  orifice, 
dne  to  either  thickening  or  adhesion  of  the  segments.  With  few  ex- 
ceptions adhesions  of  the  fi-ee  borders  of  the  valve  or  of  the  chordae 
tendine®  obtain. 

Special  Patiiology  and  Btiology. — It  is  to  be  recollected  that 
the  constriction  may  be  almost  inappreciable,  and  yet  an  uneven,  rough- 
ened surface  be  presented,  producing  a  murmur  as  the  blood-stream 
enters  the  ventricle ;  on  the  other  hand,  a  high  degree  of  constriction 
may  be  encountered.  Thus,  in  the  funnel-shaped  form  of  mitral  stenosis 
the  aperture  may  be  so  small  as  scarcely  to  admit  the  passage  of  a  goose- 
qoill.  When  moderate  in  degree  the  tip  of  the  index  finger  is  admissi- 
ble ;  in  the  button-hole  form  the  slit  may  be  so  narrow  as  not  to  allow  an 
object  larger  than  a  shirt-button  to  pass  through  it.  The  funnel  variety 
is  common  in  children,  and  is  occasionally  a  congenital  condition  (possibly 
hereditary),  while  the  button-hole  variety  is  comparatively  rare  in  child- 
hood. In  adults,  however,  the  funnel-shaped  constriction  is  rare,  while 
the  button-hole  valve  is  quite  common ;  in  62  poHtmorteni  examinations 
only  8  showed  funnel-form  contraction  (Hayden  and  Fagge).  Mitral 
stenosjs  is,  as  a  rule,,  dependent  upon  a  mild  or  limited  endocarditis  that 
b  usually  of  rheumatic  origin.  It  is  more  common  in  young  adults  and 
in  children  after  the  fifth  year  than  in  older  persons,  and  a  greater  inci- 
dence is  shown  m  females  than  in  males,  for  the  reason  that  the  affec- 
tions that  are  causally  related  to  endocarditis  are  more  frequent 
in  females  (rheumatism,  chorea,  chlorosis).  The  endocarditis  of 
measles  and  scarlatina  may  also  lead  to  narrowing  of  the  mitral  orifice, 
and  I  quite  agree  with  Osier  in  the  belief  that  whooping-cough,  owing 
to  the  great  strain  that  it  imposes  upon  the  heart-valves,  may  be  account- 
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able  for  certain  cases.     In  adults  arterio-9elero9i^  and  chronic  nephrit 
may  act  as  catises.     Ball-tlirnTnbi  have  been  found  in  tbe  auricle. 

Meclianical  Influence  of  ttie  Lesion. — (\n  account  of  the  obstruction 
of  the  blood-stream  at  the  niitrsil  orifice  during  diastole  the  task  of  the 
left  auricle  becomes  greater  than  normal,  an<l  in  conscfjucnce  of  this  ila 
walls  hypertrophy.  They  may  be  found  to  be  one-fourth  or  eren  one- 
half  inch  (1,2  cm,)  in  thickness,  the  normal  thickness  being  only  three- 
twentieths  uf  an  inch  (8.7  mm.).  Dilatation  of  the  auricle  conae^  on 
early,  since  this  chamber  cannot  take  on  much  hypertrophy  owing  to 
lack  of  muscular  structure,  and  in  the  later  stages  its  walls  become 
extremely  thin.  For  a  varying  period  of  time  the  increased  power  due 
to  hypertrophy  of  the  left  auricle  and  the  increased  resistance  to  the 
circulation  that  is  the  result  of  the  mitral  lesion  are  exactly  balanced* 
At  a  comparatively  early  period,  however,  the  auricle  can  no  longer  main- 
tain this  equilibrium ;  and  then,  owing  to  retardation  of  the  current  from 
the  pulmonary  veins  to  the  auricle,  the  vascular  tension  in  the  lungs  and 
right  ventricle  is  increased.  The  right  ventricle*  in  seeking  to  overcome 
the  obstruction,  becomes  greatly  hypertrophied  and  dilated,  and  late  in 
the  disease  tricuspid  incompetency  supervenes  with  its  usual  setjuencea. 
The  hypertrophy  of  the  latter  chamber  counterbalances  the  lesion  during 
the  greater  part  of  the  period  of  compensation.  For  a  brief  time  the 
left  ventricle  exhibits  no  abnormal  proportions.  Later  and  at  autopsiee 
its  cavity  is  found  smaller  and  its  walls  thinner  than  the  normal,  these 
conditions  being  duo  to  its  abnormally  light  labor*  The  apex  of  the 
heart  is  formed  almost  exclusively  by  the  greatly  enlarged  right  ven- 
tricle»  If  the  left  ventricle  be  hypertrophied,  it  is  owing  to  the  existence 
of  associated  mitral  incompetency. 

Symptoms. — The  subjective  symptoms  arc  scanty  and  of  slioht 
value  in  forming  the  diagnosis.  During  the  period  of  full  compensation 
there  may  be  an  entire  absence  of  symptoms  except  on  going  up  stiUn 
or  on  attemj»tiug  some  unusual  muscular  effort,  when  dtf$pnea  a|ipe»ni. 
Fragments  of  fibrinous  coagula  dislodged  from  between  the  musculi 
pectinati  of  the  auricle  or  swept  from  the  valves  may  give  rise 
to  the  phenomena  of  cerebral  embolism  (aphasia  and  hemiplegia).  The 
game  conditions  may  arise,  and  in  the  same  way,  from  recurring  endo* 
carditis,  t<>  which  such  patients  are  specially  liable.  The  patient  in 
well-marked  cases  presents  an  anemir  appearance :  a  stiteh-Uke  pain  in 
the  apex-region  is  frequently  present,  and  active  exertion,  by  overtax* 
ing  the  left  auricle,  induces  cardiac  palpitation  and  dtfspnea. 

After  fkilure  of  compensation  the  symptoms  referable  to  the  jmliiio- 
nary  system  are  almost  identical  with  thot^e  manifested  in  mitral  inetim- 
petency.  Owing  to  the  pulmonary  engorgement  the  dtfupnea  is  constant, 
and  is  increased  by  exertion.  After  severe  or  prolonged  physical  exer- 
cise congestion,  followed  by  edema  of  the  lungs,  may  supervene,  attended 
by  a  copious  blood-stained,  serous  txpectoratimx.  True  henwpftfmM  may 
arise  from  time  to  time.  The  increased  tension  in  the  pulmonary  vessels 
being  practically  constant,  sclerosis,  followed  by  atheromatous  degenera- 
tion of  their  walls,  is  a  frcijuent  occurrence,  and  may  accidentally  result 
in  pulmonary  apoplexy .  Intercurrent /^f^^t7f  attacks  (due  usually  to  re- 
curring endocarditis)  are  common,  particularly  in  the  later  stages,  and 
are  attended  with  marked  aggravation  of  the  circulatory  disturbanoctf. 
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Mitral  stenosis  differs  from  mitral  incompetency  in  that  general  anasarca 
\%  rare,  tbough  marked  enlargement  of  the  liver  and  other  evidences  of 
portiil  cougeiitioii  (including  ascites)  are  commonly  present. 

Pliysical  Signs,^ — Inspection, — The  apex-beat  is  not  displaced  un- 
less there  be  excessive  enlargement  of  the  right  ventricle  or  associated 
hypertrophy  of  the  left.  There  is  asimlly  present  a  visible  pulsation  in 
the  second  left  intercostal  space,  and  sometimes  in  the  third  and  fourth 
interspaces,  occasioned  by  increased  tension  in  the  pulmonary  artery ; 
and  there  is  also  a  difl'iise  impulse  along  the  right  border  of  the  sternum. 
Epigastric  pulsation  is  common*  A  prominence  having  its  seat  over  the 
fifth  and  sixth  left  costal  cartilages  and  the  lower  half  of  the  sternum  is 
observed,  particularly  in  children.  After  failure  of  compensation  the 
impulse  is  feeble  and  undulates,  with  engorgement  and  pulsation  of  the 
jugular  reins. 

PcUpation  discovers  a  presystolic  thrill  in  a  great  proportion  of 
cases.  In  certain  instances  active  physical  exertion  may  render  this 
appreciable,  or  when  in  the  recumbent  posture  on  the  left  side  the  ele- 
Tation  of  the  arms  may  accomplish  the  same  result.  It  is,  however, 
absent  in  rare  instances  before  failure  of  compensation  occurs,  and  more 
fretjuently  by  far  after  the  latter  event.  This  fremitus  is  best  felt  over 
the  third  and  fourth  (less  frequently  the  fifth)  interspaces,  just  within 
the  nipple,  and  during  expiration.  It  commences  after  the  second  sound 
(during  the  lUastole)  as  a  purring  fremitus,  increasing  steadily  in  volume 
and  intensity,  and  terminates  abruptly  with  the  severe  shock  of  the  new 
impulse.  The  fremitus  and  systolic  shock  are  pathognomonic,  and  may 
be  relied  upon  in  the  absence  of  the  naurmur.  The  heart's  impulse  is 
most  forcible  over  the  lower  portion  of  the  sternum  and  along  the  right 
border,  being  due  to  the  enlarged  right  ventricle;  in  a  smaller  propor- 


?I0.  £1.— ^pliygrnDgiiitiit  In  s  cui*  nf  mltrni  ntetioHU  tronted  by  extrnct  of  c<^nvaUAr1ii,  And  fUb> 
iffnu'*nlly  hr  •Ugiuait:  A,  tielbre  trvalment,  thowlug  the  iatvrpulAttid  pulMtlons;  B,  dWr  tr»*t- 


tioQ  of  eas^.  in  the  third,  fourth,  and  &fth  interspaces  to  the  left  of  the 
sttmiim.  The  radial  pulse  is  small,  compressible,  and  tuarkedly  ir- 
regular as  the  pro[mlsive  power  of  the  right  ventricle  diminishes.  The 
spbygmographic  tracing  is  notably  irregular  {vide  Fig.  51J, 

Perou$»ion  shows  an  extension  of  heart-dulness  to  tne  right,  fre- 
quently 6  centimeters  (2  inches)  beyond  the  sternal  margin,  as  a  result 
of  hyj»ertrophy  of  the  right  ventricle,  and  upward  as  high  as  the  sec- 
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ond  rib  on  either  side  of  the  stertium*  Increase  in  the  cardiac  dula 
to  the  left  also  occurs  not  infrequently,  and  is  attributable  to  exceftsir^ 
enlargement  of  the  right  ventricle,  though  more  often  of  the  left  vea» 
tricle  in  consequence  of  associated  mitral  insuflBciency. 

Au9cuUation  reveals  a  rough,  presystolic  murmur,  which  may  be 
characterized  as  churning  or  rolling,  acquiring  increased  intensity. 
It  occurs  synchronously  with  the  thrill.  Its  point  of  greatest  pront] 
ciation  is  just  above  and  about  one  inch  within  the  normal  apex>bea€«^ 
The  area  of  transmission  is  generally  (juite  limited,  not  exceeding  a 
couple  of  inches  in  any  direction.  Griffith,  however,  has  shown  tlia(| 
the  murmur  is  not  seldom  widely  transmitted.  This  murmur  sometime 
exhibits  atypical  characters:  it  maybe  brief  and  low-toned,  and  mal 
be  audible  on  one  occasion  and  tben  disappear  for  a  considerabf 
period.  After  the  right  ventricle  becomes  weak,  the  murmur  may  ab- 
sent itself  either  temporarily  or  permanently,  and  lose  its  peculiar  ter- 
mination. In  most  cases  the  clear,  accentuated  first  sound  is  retained, 
even  though  the  murmur  disappears.  Improvement  in  the  mus^rularj 
power  of  the  heart  as  the- result  of  judicious  treatment  may  cause  thi 
murmur  to  reappear,  and  I  have  seen  such  an  occurrence  in  a  case  ascsc 
ciated  with  mitral  incompetency  at  the  Philadelphia  Hospital.  Fo_ . 
purposes  of  diagnosis,  nothing  is  so  vitally  important  as  tne  time  or 
rhythm  of  tbe  murmur,  and  in  his  examination  the  observer  must  there- 
fore paljmte  the  heart,  and  not  the  radial  pulse,  while  practising  aus* 
cultation.  The  finger  as  well  as  the  ear  will  thus  become  sensible  of 
the  systolic  shock  which  replaces  the  cardiac  impulse,  and  it  will  be 
noted  that  the  murmur  terminates  at  the  same  moment.  In  cases  in 
which  the  impulse  cannot  be  felt  the  finger  should  be  placed  over  one  or 
other  carotid,  since  here  the  pulse  is  practically  synchronous  with  the 
aystole.  In  most  cases  the  murmur  occupies  only  the  latter  half  of  the 
diastole,  though  occasionally  the  whole  of  it.  In  some  cases  it  is  heard 
in  the  middle  of  the  long  pause.  Owing  to  the  presence  of  right  J 
ventricular  hypertrophy  the  pulmonic  second  sound  is  greatly  accent-* 
uated,  being  distinctly  audible  at  the  apex,  while  the  aortic  second 
sound  is  often  absent  or  feeble.  Reduplication  of  the  second  sound  is 
not  rare,  and  is  characteristic. 

Secondari/  Murmurs. — As  previously   pointed  out,  the  murmur  of 
mitral  stenosis  may  succeed  that  of  mitral   incompetency,  but  this  is 
comparatively  rare.     Mitral  stenosis  may  follow  aortic  valvular  dii^uase^J 
but  in  the  vast  majority  of  instances  it  is  a  primary  affection.    Secondarjrt 
murmars  are  not  uncommon,  however.    Among  these  the  bruit  of  mitm 
incompet^mcy  is   relatively  fremient.     After  compensation  is  rupture 
the  murmur  of  trietisptd  ifmuffi^^u'nci/  usually  becomes  audible  at  th^ 
lower  end  of  the  sternum  and  persists  until  the  end. 

In    so-called    *^*'refative    mitral    9(enosi»**    associated    with    prinia 
dilatation  of  the  left  ventricle,    which   holds   tbe   orifice  open*   the 
occurs  also  a  mitral  regurgitant  mur]iittr»   while  that  of  8t>  tK^^i 
be  absent. 

IHasfnosis* — The  distinctive  features  of  mitral  stenosis  art^ — \\)  A 
presystolic  thrill  at  the  apex.     (2)  An  increase  in  the  precordial  dal* 
nesa  upward  and  to  the  right     (3)  A  murmur  which  (a)  has  its  se 
above,  yet  near,  the  normal  apex-beat;  (i)  is  usually  localised;  U) 
presystolic  in  time,  terminating  abruptly  with  the  systolic  shock  (sli 
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impoke) ;  and  {d)  is  rough  and  vibratory  in  character.  (4)  A  marked 
acoentnation  of  the  pulmonic  second  sound. 

IMffsrential  Diagnosis. — When  the  murmur  of  mitral  stenosis  is  very 
brief,  it  is  difBcult  to  eliminate  a  mere  rougheniny  without  valvulitis. 
In  the  latter  condition,  however,  there  is  no  increase  in  intensity  of 
the  mnrmurs  on  exertion  or  when  the  arms  are  uplifted,  they  are 
not  vibratory  in  character,  and  there  is  no  right  ventricular 
hypertrophy.  From  simple  mitral  stenosis  the  lesion  of  mitral  incom- 
feteney  is  easily  distinguished  by  its  systolic  rhythm,  greater  area  of 
transmission,  and  by  the  soft,  more  blowing  character  of  its  murmur. 
A  combination  of  the  two  lesions,  however,  is  a  more  frequent  occur- 
rence than  that  of  pure  mitral  stenosis ;  and  under  such  circumstances 
it  is  with  great  difBculty  that  the  two  murmurs  are  separated.  The 
presence  of  the  systolic  murmur  is  distinguishable  by  its  synchronism 
with  the  impulse  or  carotid  pulse,  and  by  its  area  of  transmission  to  the 
left  as  far  as  the  axilla.  If  now  the  stethoscope  be  applied  just  above 
and  to  the  right  of  the  normal  apex,  a  limited  superficial  area  will  be 
found  where  a  presystolic  murmur  is  distinctly  heard.  Points  can  also 
usually  be  found  where  a  continuous  bruit,  covering  a  portion  of  the 
period  of  diastole  and  of  systole,  is  audible. 

In  aortic  regurgitation  the  presence  of  a  presystolic  thrill  and  mur- 
mur has  rarely  been  recorded,  and  Fisher,  Phear,  and  others  have  called 
attention  to  their  presence  in  adhesive  pericarditis  as  well  as  in  simple 
dilatation.  When,  as  is  usual,  a  purely  diastolic  murmur  is  also  present 
in  the  aortic  area,  together  with  strong  correlative  evidence  of  aortic 
regurgitation,  the  diagnosis  of  mitral  stenosis  must  be  made  with  ex- 
treme caution  and  reserve. 
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{Tricuspid  Regurgitation.) 

Definitioil. — An  imperfect  closure  of  the  tricuspid  valve,  due  either 
to  a  dilatation  of  the  right  ventricle  that  is  secondary  to  mitral  or  lung- 
disease,  or,  less  frequently,  to  an  inflammatory  shortening  of  the  valves. 

Patliology  and  Etiology.— As  a  primary  disease  tricuspid  in- 
competency is  rare.  It,  however,  is  not  uncommonly  due  to  chronic 
organic  changes,  though  originating  in  fetal  endocarditis.  After  birth 
this  variety  is  most  common  during  childhood,  and  the  frequency  of 
occurrence  is  in  inverse  ratio  to  the  age.  At  any  period  of  life,  how- 
ever, chronic  affections  of  the  lungs  or  organic  disease  of  the  left  side 
of  the  heart  may,  by  augmenting  the  tension  in  the  right  ventricle,  pro- 
duce chronic  interstitial  changes  in  the  tricuspid  segments.  These  lat- 
ter, however,  are  usually  of  mild  grade.  I  have  observed  in  autopsied 
cases  of  chronic  bronchitis  associated  with  emphysema,  and  in  pulmonary 
tuberculosis,  that  the  chief  reason  why  extensive  lesions  of  these  valves 
are  seen  so  rarely  is  to  be  found  in  the  fact  that  dilatation  of  the  right 
ventricle  is  soon  followed  by  relative  insufficiency,  and  thus  the  strain 
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is  in  great  part  removed  from  the  valves  themselves.     And  yet 
ing  to  the  statistical  studies  of  Byron  Bramwell.  the  t  1 

implicated  in  50  per  cent,  of  all  cases  of  acute  end*>'  ,  nol 

standing  the  rarity  of  sclerosis  of  these  segments.      He  suggests  that 
the  acute  form  frequeutly  results  in  cure  hecause  of  the  relatively  dimi; 
ished  right  intraventricular  tension.     In  rare  instances  one  of  the  leaiii 
has  been  ruptured  by  straining.     The  relative  tricuspid  inauflScieni 
produced  in  a  manner  analogous  to  relative  mitral  insufficiency^  is 
exceedingly  common  secondary  condition  in  affections  of  the  lungs  aad 
heart  that  cause  hypertrophy  and  dilatation  of  the  right  ventricle  (mi- 
tral incompetency  and  stenosis,  emphysema,  sclerosis  of  the  lung). 

Physiologic  Pathology. — In  tricuspid  leakage  every  systole  of  the 
right  ventricle  is  accompauit'd  by  a  reflu.v  of  venous  blood  through  the 
imperfectly  closed  tricuspid  oritice  into  the  auricle,  and  thence  into  the 
veins.  This  causes  venous  stasis  and  givea  rise  to  visible  pulsation,  ftnd 
in  this  manner  the  engorged  pulmonary  circulation  is  reUeved  to  aome 
extent,  A  necessary  unfavorable  consequence,  however,  on  account 
the  reflux  current  from  the  right  ventricle,  is  the  lessened  blood-anppl 
to  the  pulmonary  arteries,  even  though  the  latter  are  found  to  be  ei 
gorged.  Tbe  already  hypertropbied  and  dilated  right  heart  now  und 
goes  further  enlargement  in  the  same  manner  as  in  the  hypertrophy  of' 
the  left  ventricle  following  mitral  incompetency,  though  not  to  the  sai 
extent.  In  mitral  incompetency  the  right  ventricle  compensates 
mitral  lesion  after  failure  of  the  left  auricle*  but  there  can  be  no  sui 
effective  compensatory  mechanism  after  failure  of  the  right  auricle 
tricuspid  incompetency,  since  the  right  beart  is«  not  reanimated  by 
fellow  as  is  the  left.  The  blood-stream  flowing  into  the  right  ventric] 
during  the  period  of  diastole,  however,  is  abnormally  large,  owing 
moderately  increased  tension.  When  the  right  ventricle  fails  to  mail 
tain  tbe  pulmonary  circulation,  progressive  dilatation  of  its  cham 
occurs,  with  a  proportionate  thinning  of  its  walls  uBtil  its  dimensioi 
are  enormous. 

Sjmptoms. — In  most  instances  the  indications  of  the  primary 
causal   aftbction   must  be  noted,  though   these  are  often  more  or  I 
screened  by  the  more  characteristic  features  of  the  disease  under  coi 
ideration.     The  symptoms  of  tricuspid  incompetency  point  to  passi 

jestion  of  the  lungs  and  engorgement  of  the  systemic  veins, 
they  have  been  described  in  connection  with  mitral  lesions.  Cnrdiae 
drop9i^  is  common,  though  present  in  by  no  means  all  cases.  Frederick 
Taylor  *  contends  that  aantes  is  absent  frequently,  because  the  liver  acta 
as  a  diverticulum  to  accommodate  the  excess  of  venous  blood. 

Physical  Signs. — In9pe€tion, — Venous  pulsation,  caused  by  the  bacl 
ward   blood- wave  from  the  right  ventricle  at  each  systole,  is  a  pai 
ognomonic  sign.     It  is  confined  to  the  lower  portion  of  the  jugol 
veins  so  long  as  the  valve  tbat  lies  above  the  jugularis  remains  cloi 
but  soon  thig  yields,  and  then  the  veins  seem  to  pulsate  through  th 
entire  course  with  each  cardiac  systole.     This  is  be^t  seen  when  t 
patient  is  in  the  semi-recumbent  posture,  and  is  more  marked  in 
right  than  in  the  left  side.     Tbe  subclavian  and  axillary  veins  may  i1 
be  seen  to  pulsate,  but  rarely.     The  veins  appear  to  be  everywhere 

>  Lan^t,  Nov.  22,  1890,  p.  1126. 
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eorffed,  producing  a  cyanosis  that  is  more  noticeable  if  the  breath  be 
held  when  in  full  respiration.  Tricuspid  incompetency  may  be  shown 
by  pressing  on  the  vein  with  the  finger  rather  firmly,  commencing  just 
above  the  clavicle  and  passing  upward,  thus  emptying  it  of  blood.  If, 
now,  the  right  ventricle  be  capable  of  producing  a  return  wave  suffi- 
ciently powerful  to  overcome  the  valve  in  the  external  jugular,  pulsation 
is  seen  to  take  place — also  from  below — in  the  vessel  slowly  and  in- 
creasingly until  the  vein,  as  far  as  the  point  compressed,  becomes  filled. 
The  vein  fills  "by  jets  synchronous  with  the  heart-beat"  (Sansom). 
Again,  an  impulse  may  be  communicated  to  the  jugulars  from  the 
underlyins  carotid  artery ;  if  this  be  the  true  explanation  in  any  given 
case,  the  Tight  pressure  upon  the  vein  below  does  not  arrest  the  pulsa- 
tion above,  as  is  the  case  in  tricuspid  incompetency.  Not  rarely  there  is 
noticeable  a  feeble  presystolic  venous  pulse,  due  to  the  weaker  contrac- 
tion of  the  right  auricle  as  compared  with  that  of  the  right  ventricle 
{anadichrotic  venous  puhe\  The  area  and  seat  of  the  apex-beat  vary 
with  the  nature  of  tne  primary  affection :  in  mitral  incompetency,  for 
example,  the  beat  is  displaced  to  the  left  and  downward,  while  in  un- 
complicated mitral  stenosis  no  appreciable  displacement  occurs.  To  the 
right  of  the  sternum  an  undulatory  pulsation  is  seen,  due  to  contraction 
of  the  right  auricle  and  ventricle,  but  this  is  not  characteristic,  since  it 
may  take  place  in  simple  mitral  stenosis  without  tricuspid  regurgitation. 
Epigastric  pulsation  is  almost  invariably  observed. 

Palpation  detects  the  heaving  impulse  of  the  right  ventricle  in  the 
apper  epigastric  region.  Rhythmic  expansile  pulsation  of  the  veins 
of  the  liver  is  quite  diagnostic  and  is  usually  detectable.  To  obtain 
this  sign  the  patient  should  lie  on  the  back  with  the  arms  raised,  and 
the  examiner  should  place  the  palm  of  his  left  hand  over  the  right  mid- 
axillary  region,  and  that  of  the  right  hand  over  the  upper  abdomi^ 
nal  region.  He  will  thus  be  enabled  to  feel  an  expansile  pulsation  of 
the  liver  synchronously  with  the  ventricular  systole.  This  is  to  be 
carefully  distinguished  from  mere  systolic  depression  of  the  organ  due 
to  the  impulse  of  an  enlarged  right  ventricle,  transmitted  through  the 
diaphragm  and  left  lobe  of  the  liver  to  the  epigastrium. 

Popoff  and  others  have  also  noted  an  inequality  in  the  radial  pulses 
in  tricuspid  regurgitation.  This  is  probably  due  to  the  pressure  of  the 
enlarged  auricle. 

Percussion, — The  extent  and  form  of  precordial  dulness  are  variable 
according  to  the  nature  of  the  causative  disease,  but  a  dulness  extending 
far  beyond  the  right  edge  of  the  sternum  is  especially  characteristic. 

Auscultation, — A  systolic  murmur  having  its  seat  of  greatest  inten- 
sity at  the  base  of  the  ensiform  cartilage  {vide  Fig.  52)  is  almost  con- 
stantly audible.  The  area  in  which  it  is  best  heard  varies  according  to 
the  intensity  of  the  murmur.  It  is  clearly  conveyed  to  the  left  one  inch 
beyond  the  left  sternal  margin,  and  to  the  right  and  upward  for  an  etjual 
distance  beyond  the  limit  of  cardiac  dulness.  It  is  soft  in  character, 
shorty  and  often  faint.  If  the  heart  be  weak,  it  may  be  absent.  Ad- 
ditional murmurs,  due  to  primary  lesions,  are  often  heard,  and  usually 
at  other  orifices.     The  pulmonic  second  sound  is  accentuated. 

Diagnosis. — I  believe  that  the  most  valuable  symptom  for  diag- 
nosis is  the  venous  pulse,  whether  observed  clearly  in  the  neck  or  de- 
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termined  positively  by  bimanual  palpation  of  the  liver,  as  before 
described.  Either  of  these  signs  alone  suffices.  The  murmur  is  gen- 
erally audible,  and  when  so  is  a  most  valuables  aid  to  the  diagnosis. 
The  differential  diagnosis  between  mitral  and  tricuspid  regurgitation  is 
easy  when  either  exists  alone,  if  it  be  remembered  that  the  seat  of 
greatest  pronunciation,  the  area  of  transmission,  and  the  acoustic  char- 
acter of  the  respective  murmurs  are  widely  different.     But  it  is  ez- 


FiG.  52.— 1,  Seat  of  greatest  pronunciation :  2,  chief  direction  of  conveyance ;  3,  boond&ry-llne  of 
absolute  duluess ;  4,  boundary-line  of  relative  dulness  (modified  fh>m  Sahli). 

tremely  difficult  to  discern  precisely  a  faint  tricuspid  murmur  when  it 
develops  secondarily  to  the  more  pronounced  murmur  of  mitral  incom- 
petency. If  a  jcareful  observation  of  the  murmur  fails  to  establish  the 
diagnosis  of  tricuspid  insufficiency,  as  sometimes  is  the  case,  absolute 
reliance  should,  in  my  opinion,  be  placed  upon  the  venous  pulse  when 
present,  and  the  absence  of  the  latter  sign  should  exclude  this  disease. 


TRICUSPID  STENOSIS. 
This  is  a  rare  condition,  occurring  as  a  congenital  and  an  acquired 
disease  with  about  equal  frequency.  As  a  primary,  independent  dis- 
ease tricuspid  stenosis  is  very  rare,  being  usually  seen  in  association 
with  organic  disease  of  the  left  side  of  the  heart.  The  lesions  of  mitral 
and  tricuspid  stenosis  are  observed  to  be  combined  most  frequently, 
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while  those  of  tricuspid  stenosis  and  aortic  insufficiency  coexist  less 
frequently.  The  morbid  changes  are  practically  identical  with  those  of 
mitral  stenosis,  the  right  auricle  becoming  dilated,  and  this  being  fol- 
lowed by  general  venous  stasis.  The  effect  of  tricuspid  stenosis  upon 
the  right  ventricle  is  the  same  as  that  of  mitral  stenosis  upon  the  left 
ventricle.  The  right  ventricle,  however,  is  usually  hypertrophied, 
owing  to  the  obstruction  in  the  pulmonary  circulation  that  results  from 
the  combined  valvular  deficiencies. 

Bpedal  Etiology. — The  fact  that  mitral  and  tricuspid  stenosis  fre- 

Suently  have  a  common  cause,  acting  concurrently,  can  scarcely  be 
oubted  in  view  of  their  frequent  association  and  pathologic  identity. 
Hence  the  statement  that  rheumatic  antecedents  are  furnished  by  the 
history  in  from  30  to  40  per  cent,  of  the  cases  of  tricuspid  stenosis  need 
excite  no  surprise.  As  in  mitral  stenosis,  so  in  tricuspid,  sex  is  a  po- 
tent factor,  the  statistics  of  Bedford,  Fenwick,  Herrick,  and  of  Leudet 
(which  embrace  a  total  of  160  cases)  showing  a  ratio  of  5  to  1  in  favor 
of  the  female  sex. 

Sjrmptoms. — The  symptoms  are  those  of  the  combined  affections. 
Physieal  Signs. — Inspection  sometimes  reveals  a  feeble  venous  pulse 
in  the  jugulars,  due  to  right  auricular  systole,  and  hence  presystolic 
in  time.  Palpation  may  detect  a  presystolic  thrill  over  the  body  of 
the  right  ventricle.  Perctission  may  enable  the  observer  to  indicate 
the  enlarged  right  auricle.  Auscultation  gives  usually  an  audible  pre- 
systolic rolling  murmur,  which  is  best  heard  over  the  lower  sternum  and 
along  its  right  border.  The  above  physical  signs  are  to  be  relied  upon 
in  uncombined  cases,  which  are  exceedingly  rare.  On  the  contrary,  it 
is  difficult  in  the  extreme  to  differentiate  the  signs  of  tricuspid  stenosis 
from  those  of  the  lesions  with  which  it  is  almost  uniformly  associated — 
viz.  mitral  stenosis  and  aortic  insufficiency. 
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( Piilmonon/  Re<pirgi(ation. ) 

This  is  an  exceedingly  rare  complaint  that  results  from  acute  (ma- 
lignant) or  chronic  endocarditis  after  birth  ;  it  is  also  rarely  due  to  a 
congenital  malformation.  In  the  latter  form  union  of  two  of  the  seg- 
ments is  often  observed ;  in  the  former,  the  usual  sclerotic  processes, 
with  the  occasional  adhesion  of  one  or  more  segments  with  the  pulmo- 
nary artery  wall,  may  be  noted.  The  effect  of  the  lesion  is  to  cause 
hypertrophy  and  dilatation  of  the  right  ventricle.  The  physical  signs 
furnish  no  diagnostic  characteristics.  There  is  developed  a  diastolic 
murmur  which  is  most  audible  in  the  second  pulmonary  interspace,  and 
is  transmitted  to  the  lower  sternal  region,  simulating  the  murmur  of  aortic 
reprurgitation.  The  water-hammer  pulse  and  marked  hypertrophic  dila- 
tation of  the  left  ventricle  are  present  in  the  latter  complaint,  however, 
and  are  absent  in  pulmonary  regurgitation.  In  pulmonary  insufficiency, 
on  the  other  hand,  hypertrophy  and  dilatation  of  the  right  ventricle  en- 
sue. Preble  reports  a  case  of  relative  insufficiency  of  the  pulmonary 
cusps ;  at  the  antopsy  aortic  and  mitral  insufficiency  were  also  found. 

40 
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A  QUITE  frequent  form  of  congenital  malformation  of  the  heart  is 
the  narrowing  of  the  pulmonary  orifice.  In  the  rarest  cases  it  is  of 
post-natal  date,  and  may  result  in  induration,  contraction,  and  fusion  of 
the  segments.  In  one  of  Osier's  cases  the  orifice  "  was  only  two  milli- 
meters in  diameter,  with  vegetations  of  acute  endocarditis  on  the  seg- 
ments/' I  saw  one  case  in  which  the  pulmonary  artery  near  the  valve 
was  contracted  to  one-half  its  normal  caliber.  Myocarditis  with  result- 
ing contraction  of  the  conus  arteriosus  may  cause  pulmonary  stenosis, 
and  some  of  the  cases  that  originate  during  adolescence  and  later  in  life 
are  due  to  atheromatous  change,  while  others  possibly  are  the  result  of 
chronic  endocarditis^  direct  violence^  and  ulcerative  endocarditis.  The 
lesion  is  compensated  by  an  hypertrophy  of  the  right  ventricle,  follow- 
ing which  dilatation  ana  tricuspid  incompetency  may  appear. 

Symptoms. — Cyanosis  and  distention  of  the  systemic  veins  are 
observed. 

Physical  Signs. — A  systolic  thrill  may  be  felt  at  times  over  the  base. 
There  is  considerable  enlargement  of  the  right  ventricle,  as  elicited  by 
percussion  and  palpation^  and  a  systolic  murmur  of  greatest  distinct- 
ness is  audible,  as  a  rule,  in  the  third  left  space  near  the  sternum.  It 
is  harshy  superficial,  and  transmitted  a  short  distance  upward  and  to  the 
left.  Occasionally  this  murmur  is  heard  best  at  the  aortic  valve,  but  it 
is  never  conveyed  to  the  vessels  of  the  neck,  and  hence  is  easily  distin- 
guished from  the  aortic  systolic  murmur.  Its  harsh  character  and  loud- 
ness would  serve  to  obviate  confusion  yfith  functional  or  anemic  murmurs 
that  are  sometimes  heard  here.  The  pulmonic  second  sound  is  weak, 
and,  not  rarely,  there  is  a  diastolic  murmur  of  the  same  character,  indi- 
cating pulmonary  regurgitation.  Broadbent  asserts  that  a  temporary 
systolic  raurmur  due  to  severe  exertion  may  be  observed,  and  I  have 
noted  a  systolic  raurmur  in  the  pulmonary  area  in  young  adults  of 
remarkably  vigorous  build  and  unusual  endurance.  Sansom  holds  that 
disease  of  the  pulmonary  artery  (contrary  to  other  forms  of  organic 
heart-disease)  predisposes  markedly  to  pulmonary  tuberculosis.  I  have 
at  present  under  my  care  a  tuberculous  patient  in  whom  there  is  a 
double  murmur  audible  at  the  pulmonary  orifice. 


COMBINED  FORMS  OP  CARDIAC  DISEASES. 

It  may  be  asserted  safely  that  in  more  than  one-half  of  all  the  cases 
combined  lesions  or  murmurs  are  exhibited  before  the  fatal  termination. 
As  I  have  already  stated,  stenosis  of  an  orifice  when  due  to  valvular 
disease  is  associated  with  incompetency  of  the  corresponding  valve. 
Thus  aortic  stenosis  is  constantly  combined  with  or  followed  by  aortic 
incompetency,  and  in  like  manner  mitral  stenosis  by  mitral  incom- 
petency. The  association  may  also  have  reference  to  lesions  at  two  pr 
more  different  valves ;  and  according  to  the  table  of  F.  J.  Smith,  the 
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f^kl'm  frerjuency  of  the  chief  murmurs   found   in  comljiniitioii  is  aa 

Mowg : 

ionic  dii^tolic  and  sTstolie  and  mitmt  systolic,  16.55  per  cent 

Aortic  stenosis  and  mitral  i^tQnosiHj  6.12         ** 

AoT%]c  diastolic  aod  mitnil  svatollc  (common  in  children),  6/21         ** 

Aofiic diastolic  and  i^ystohc  and  mitral  pKByniolic  and  systolic^    3J7        ** 

When  t^'o  lesions  coexist  at  the  same  valve,  the  one  may  compensate, 

'^   pan  at  least,  for  the  other,  as,  for  exanifile,  in  the  case  of  aortic  ste- 

**0«is  ID  association  with  aortic  regurgitation.    Here  the  stenotic  deficiency 

«<Msetis  the  retlux  current  from  the  aorta  into  the  left  ventricle  during  the 

^i^stole ;  hence  the  latter  receives  a  correspondingly  diminished  amount 

p^  blood.     During  the  contraction  of  the  ventricle*  the  distending  force 

^-■^  the   aorta  is  diminished,  hoth   on   account  of  the   narrowing  at  the 

aortic  orifice  and  the  rehitively  lessened   contents  of  the  hvpertrophied 

'^'^ntricle.     Similarly,  in  dominating  mitni!   incompetency  an  associated 

^'^ttral  stenosi?  by  lowering  the  strength  of  the  regurgitant  current  ren- 

«i^r^  the  conditions  more  favorable.      Relative  insufficiency  at  the  mitral 

'^^aJve,  following  aortic  insufficiency,  may  prove  salutary  by  preventing 

overdistention  of  the  left  ventricle,  and  also  the  over-filling  of  the  ar- 

tr^rial  tree  and  the  possible  rupture  of  a  blood-vessel.     On  the  other 

«and,  when  mitral   incompeteuey   is   secondary  to  aortic  stenosis,  the 

i*^t:t:er  defect  may  hasten  the  unfavorable  tendencies  in  the  former. 

Helative  tricuspid  incompetency,  secondary  to  mitral  disease  (a  fre- 
^nt  combination),  usualiy  results  in  the  development  of  a  serious 
I  pediment  to  the  systemic  venous  circulation,  and  often  heralds  a 
S'i>^«dily  fatal  issue.  It  is  probable  that  in  advanced  mitriil  disease 
't.li.^  occurrence  of  a  slight  leakage  at  the  tricuspid  valve  may  be  the 
'K33i^«])»  of  obviating  disastrous  consequences  to  the  right  ventricle  in 
<^a&^e  of  undue  strain. 

Physical  Si^s. — These  are  confusing,  but  a  systematic  analysis  often 

^^''^Js  to  the  correct   inference.      That  out-  of  the  valvular  lesions  pre- 

<i.o^Kamjites  over  all  others  is  a  fact  of  paramount  importance  for  the  solu- 

"^^ou  of  these  cases.     The   chief  lesions  can  usually  be  determined  by 

x^o-finu;  the  tteaf,  the  area  of  triinsniission.  !in<l  the  character  of  the  most 

X^i'onounced  murmur;  and  more  importsnit  still  is  the  correct  timmj  of 

^^^  J  murmnrs  that  may  be  audible.     When  a  murmur  occupies  both  the 

Lottie  and  mitral  areas  the  student  will  note  two  ]ioints  of  maximum  in- 

^^E^ity,  and   that  each  grows  weaker  as  the  stethoscope  is  moved  to- 

^*^rd    the   mid-pra-cordial    region.     The    secondary   alterations   in  the 

^art  frequently  coincide  with  the  predominating  murmur,  and  observers 

f^^uld  recollect  the  familiar  fact  that  mitral  murmurs  are  often  secondary 

*ortic.  and  that  tricuspid  murmurs  point  to  accompanying  mitral  dis- 


*^-      Unquestionably,  a   single    observation  of  these  cases,  however 
^"^^ftilly  made,  is  often  profitless, 

Cottiplicatiofls  of  Valvular  Disease.— Most  of  these  have 
I  ^""^ady  been  spoken  of  at  sufficient  length,  but  to  restate  them  col- 
^o^ively  in  this  connection  may  prove  useful  to  the  student  aufl  phy- 
-,*^»an.  They  are — {!)  acute  entlocarditis  (including  tlie  ulcerative 
^^i^TiiU  (2)  acute  pericarditis:  (3)  pleurisy ;  (4)  pneumonia:  (5)  ncfihritis* 
^'^llowed  by  uremia;  (6)  local  or  general  arterial  sclerosis;  (7)  chronic 
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gastric  or  intestinal  catarrh  with  intercurrent  acute  attacks ;  (8)  embolic 
processes;  (9)  angina  pectoris;  (10)  edema  of  the  lungs;  (11)  hysteria, 
neurasthenia,  epilepsy,  and  insanity  ;  (12)  rupture  of  the  skin  of  the  ex- 
tremities in  consequence  of  excessive  edema,  with  erysipelatous  inflam- 
mation ;  (13)  synovitis,  a  not  uncommon  complication,  fever,  swelling 
of  one  or  more  of  the  joints,  and  pain  are  the  usual  symptoms.  The 
muscles  of  the  extremities  may  also  be  involved  simultaneously.  It  is 
highly  probable  that  these  manifestations  are  to  be  ascribed  to  rheuma- 
tism, though  they  are  also  met  with  in  ulcerative  endocarditis.  (14) 
Febrile  paroxysms  occur  at  varying  intervals  of  time,  and  are  due  to  a 
variety  of  causes,  as  rheumatism,  acute  endocarditis,  and  pericarditis. 
Ulcerative  endocarditis  may  also  occur  and  be  attended  with  an  irregular 
type  of  fever. 

Cotirse  and  Duration. — When  valvular  disease  consists  in  rupture 
of  a  segment  the  course  is  brief  and  usually  proves  quickly  fatal.  Apart 
from  these  exceptional  instances  the  duration  is  measured  by  months,  or 
more  often  by  years  or  even  decades.  Statements  applicable  to  all  cases 
cannot  be  made,  however,  owing  to  the  wide  differences  in  different 
cases.  Among  the  circumstances  affecting  the  duration  I  would  men- 
tion in  particular  the  patient's  mode  of  life,  the  hygienic  conditions 
under  which  he  lives,  his  occupation,  mental  condition,  and  the  severity 
of  the  morbid  processes.  Every  experienced  physician  has  doubtless 
met  with  a  small  class  of  cases  that  have  terminated  fatally  in  from  six 
months  to  a  year,  having  developed  in  that  period  all  of  the  serious 
phenomena  and  complications  of  the  more  chronic  forms  of  organic 
heart-disease.  In  the  preponderating  proportion  of  cases,  however,  the 
course  is  exceedingly  slow,  and  often  cases  have  existed  many  years 
before  they  have  finally  been  recognized.  In  numerous  instances  the 
patient  follows  his  usual  avocation,  which  may  even  be  laborious,  for 
years,  and  without  discomfort.  In  other  cases  the  symptoms,  as  dysp- 
nea on  exertion,  are  so  slight  as  not  to  excite  suspicion. 

Facts  such  as  these  render  it  obvious  that  while  the  period  of  com- 
pensation is  long,  its  exact  limits  are  indeterminable.  In  12  instances 
of  chronic  endocarditis  that  have  developed  under  my  observation  (some 
having  lasted  ten  or  twelve  years)  only  3  have  reached  the  stage  of 
broken  compensation.  The  progress  after  failure  of  compensation  is 
more  definitely  known,  since  frequent  opportunities  for  observation  are 
afforded.  At  this  time  the  cases  also  exhibit  wide  differences  respecting 
their  duration ;  in  my  own  experience  they  have  varied  from  two  to 
three  months  to  as  many  years  (rarely  even  longer),  depending  much  on 
the  patient's  mode  of  living.  The  course  may  be  shortened  by  severe 
external  injury,  intercurrent  acute  illness  (especially  febrile  disease), 
vicious  habits,  straining  efforts,  and  the  like. 

Prognosis. — The  detection  of  a  cardiac  murmur  should  not  alone 
lead  to  a  gloomy  prognosis.  Says  Osier:  "With  the  apex-beat  in  the 
normal  situation  and  regular  in  rhythm,  the  auscultatory  phenomena 
may  bo  practically  disregarded."  Individual  cases  require  separate  and 
careful  consideration.  It  is  well  not  to  advance  positive  assertions 
until  all  the  circumstances  that  may  influence  the  prognosis  of  any 
given  instance  have  been  well  weighed.  Observation  of  a  case  for 
some  weeks  and  months  enables  the  physician  to  speak  with  greater 
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oonfidence  and  knowledge  concerning  the  probable  outcome.  Prior  to 
the  occurrence  of  disturbances  of  compensation  the  prognosis  is  meas- 
urably fiivorable.  After  this  pivotal  event  the  prognosis  as  to  life 
becomes  wholly  unfavorable  in  direct  proportion  to  the  extent 
of  the  degenerative  changes  of  the  myocardium.  Disturbances  of 
compensation  that  are  attended  with  marked  arrhythmia,  urgent 
dyspnea,  and  general  dropsy  may  admit  of  complete  relief.  Later,  restora- 
tion of  the  balance  of  forces  becomes  only  partial,  and  finally  the  above- 
mentioned  symptoms  become  more  pronounced ;  Cheyne-Stokes'  breath- 
ing may  then  develop,  and  after  a  prolonged  and  distressing  struggle 
tbr  breath  the  patient  succumbs.  Death  may  also  occur  suddenly  from 
cardiac  paralysis.  Among  ominous  and  yet  common  complications  and 
intercurrent  affections  may  be  cited  again  extensive  edema  of  the  lungs, 
pneumonia,  typhoid  fever,  embolic  processes,  ulcerative  endocarditis, 
acute  endocarditis,  obstinate  gastritis,  and  nephritis.  On  the  contrary, 
favorable  indications  are  sound  general  health,  good  external  condi- 
tions (absence  of  poverty,  hunger,  etc.),  strong  and  regular  action  of 
the  heart,  absence  of  arterio-sclerosis,  of  excessive  hypertrophy,  of 
rheumatic  antecedents,  and  any  vices  of  life.  Age  influences  the  prog- 
nosis to  some  extent.  In  children  under  ten  years  the  lesions  are  usu- 
ally somewhat  more  rapidly  progressive  than  in  adults,  and  the  compen- 
satory hypertrophy  is  developed  with  corresponding  rapidity ;  hence  the 
period  of  failing  compensation  is  reached  earlier.  This  may  be  said  to 
be  a  broad  general  rule,  and  I  have  found  that  it  is  one  to  which  there  are 
many  exceptions.  Among  other  reasons  for  the  more  gloomy  prospect 
when  heart-disease  occurs  in  young  children  are  the  following:  the 
mitral  valve  is  generally  implicated,  the  liability  to  rheumatic  inter- 
currences  is  great,  and  children,  unless  carefully  controlled,  overtax  at 
play  the  reserve  cardiac  power  when  indulging  in  running  and  other 
forms  of  exercise.  After  the  twelfth  year  the  prognosis  becomes  more 
favorable.  Sex  is  also  a  modifying  prognostic  factor,  women  bearing 
valvular  lesions  better  than  men,  apart  from  the  influence  of  childbear- 
ing,  though  even  this  is  an  influence  the  significance  of  which  has  been 
greatly  magnified  by  many  writers.  To  explain  the  more  favorable  out- 
look in  women  we  have  two  main  facts — viz.  a  less  laborious  as  well  as 
a  more  quiet  life,  and  a  diminished  liability  to  arterio-sclerosis  and  in- 
volvement of  the  coronary  vessels.  The  particular  valve  involved  has 
some  influence  on  the  prognosis. 

Aortic  regurgitation  gives,  on  the  whole,  a  rather  favorable  prognosis, 
particularly  in  those  cases  that  begin  in  early  adult  life,  granting,  of 
course,  that  the  patient  regulates  wisely  his  manner  of  living.  Under 
such  circumstances  the  lesion  may  be  compensated  for  many  years  or 
even  decades.  The  increased  vigor  of  the  left  ventricle  as  conij)ared  with 
the  right  is  conducive  to  longevity  in  this  disease.  After  failure  of 
compensation,  the  prognosis  is  less  satisfactory  in  aortic  regurgitation 
than  in  mitral  regurgitation,  since  restoration  of  compensation  is  not 
as  readily  accomplished  in  the  former  as  in  the  latter  variety.  In 
the  lesion  under  consideration  a  chief  danger  arises  from  associated 
arterio-sclerosis — a  rather  frequent  occurrence  in  advanced  life — and 
from  implication  of  the  coronary  arteries.  Much  depends  upon  the 
condition  of  the  latter  vessels.     When  their  lumen  is  narrowed  starva- 
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tion  of  the  heart-muscle  quickly  ensues,  followed  by  myositic  degenera- 
tion. Blocking  of  one  of  the  branches  of  the  coronary  artery  is  the 
most  frequent  cause  of  sudden  death  in  this  affection.  In  aortic  stenons 
equally  favorable  predictions  are  warrantable  when  the  disease  is  un- 
complicated. 

Mitral  regurgitation^  when  a  primary  lesion,  is  propitious,  except  in 
the  very  young,  and  not  infrequently  the  progress  of  the  piorbid  process 
is  apparently  arrested.  In  a  considerable  proportion  of  cases  the  dis- 
ease does  not  materially  shorten  the  life  of  the  sufferer.  In  a  larger 
percentage,  however,  there  is  special  liability  to  a  renewal  of  the  causa- 
tive affections  (e.  g.  rheumatism)  and  to  pulmonary  conditions  of  serious 
import,  producing  exacerbations  and  permanent  aggravations  of  the 
disease.  The  gravity  of  these  intercurrent  complaints  is  also  increased 
by  the  existence  of  the  cardiac  lesion.  Failure  of  compensation  at  once 
renders  the  prognosis  decidedly  unfavorable.  In  mitral  Btenons  com- 
pensation of  the  right  heart  fails  somewhat  earlier  than  in  mitral 
insufficiency,  and  hence  the  accidents  and  conditions  referable  to  the 
lung  (diffuse  pulmonary  apoplexy,  edema)  are  not  so  long  delayed 
as  in  the  latter  disease:  this  is  also  true  of  the  later,  more  serious 
manifestations.  I  have  learned  by  experience  that  mitral  stenosis  is 
better  borne  by  women  than  by  men,  and  better  during  adolescence  and 
early  adult  life  than  during  more  advanced  years.  The  congenital 
forms  are  comparatively  benign.  It  should  not  be  forgotten  that  mitral 
stenosis  causes  sudden  death  more  frequently  than  any  other  form  of 
organic  disease  of  the  heart  except  aortic  regurgitation.  Tricuspid 
incompetency,  whether  secondary  to  disease  of  the  lung  or  of  the  left 
side  of  the  heart,  is  extremely  grave.  It  is  usually  indicative  of  dila- 
tation following  hypertrophy  of  the  right  ventricle.  Compensatory  hy- 
pertrophy, however,  can  be  re-established,  and  sometimes  repeatedly. 

Treatment. — This  falls  naturally  into  three  subdivisions :  (1)  pro- 
phylaxis ;  (2)  management  during  the  stage  of  compensation  ;  (3)  treat- 
ment of  the  stage  of  non-compensation. 

(1)  Prophylaxis. — It  can  scarcely  be  doubted,  as  shown  by  the  statis- 
tics of  Sibson,  that  complete  rest  and  protection  of  the  surface  during 
an  attack  of  acute  articular  rheumatism  lessen  the  average  percentage 
of  cases  in  which  acute  endocarditis  develoj)8.  When  the  latter  com- 
plication occurs  in  acute  rheumatism  the  patient  should  keep  to  his  bed 
for  some  time  after  all  rheumatic  symptoms  have  disappeared  (two  to  six 
weeks)  or  until  the  improvement  in  the  cardiac  condition  has  ceased 
absolutely.  This  precautionary  measure  will  often  lessen  the  extent  of 
the  ensuing  chronic  endocarditis,  and  also  increase  the  proportion  of 
perfect  recoveries.  Suitable  dietetic  and  medicinal  treatment  must 
necessarily  be  combined.  When  the  physician  is  cognizant  of  hered- 
itary predisposition  to  organic  heart-disease,  or  has  to  deal  with  the 
arthritic  diathesis  (gouty  or  rheumatic)  or  the  alcoholic  habit,  he  can 
frecjuently,  by  timely  advice  and  hygienic  suggestions,  direct  his  pa- 
tient to  a(loj>t  rtieasures  that  will  obviate  the  occurrence  of  valvular 
disease.  All  persons  predisposed  by  heredity  or  otherwise  should  be 
told  of  the  probable  effect  of  muscular  strain,  alcohol,  and  other  excit- 
ing factors ;  too  often,  however,  when  he  sees  his  patient  for  the  first 
time  the  physician  is  confronted  by  an  incurable  malady. 


(2)  Management  dnriiig  the  Stage  of  CompeE8ation.--Tliree  iiiuin  ob- 
jects are  to  be  accomplished;  (ti)  The  avoidiiuce  of  evory  agency  that 
tends  to  aggravate  or  maintain  tht*  lesion  or  lesioiif^.     Undtr  this  head  the 
dftection  and  removal  of  all  causal  factors  is  imperative.     Thus,  if  the 
pitimt's    avocation    entails    undue   muscular   effort,    it    must    be   aban- 
done*!:  violent  exercise,  as  running  up  flights  of  stairs,  heavy  lifting, 
OT  straining   at   stool,  is  also  dangerous  and   must  be  prevented.     If 
alcohol  has  been  a  factor,  it  must  be  discontinued  ;   if  syphilis,  it  must 
be  treated  specifically.     If  there  be  present  a  rbeuTnatic  or  gouty  taint 
of  the  system,  it  must  be  overcome  as  far  as  possible  by  special  meas- 
nm.      Fatigue    and    exposure   must    he    avoided,    particularly    if  the 
patient   be   comparatively   young.      Emutioiijil   excitement   and   menial 
over-exertion  injuriously  affect  the  cardiac  lesion;  therefore  tranquillity 
oFmiud  should  be    insisted    upon,    though    moderate   and   systematic 
loeatal  exercise  has  no  risks  for  the  patient.     In   the   case  of  children 
«t  school  careful  supervision  of  their  studies  as  well  as  of  their  recrea- 
tive exercises  is  essentitii.     Fright  and  sudden  emotion  must  he  avoided 
'f possible-     The  use  of  tea,  coffee,  and  tohaeco  should  be  rigidly  pro- 
iibited-      In  mitral  disease,  bronchitis  is  to  be  especially  guarded  against. 
(6)  The  diHofihe  patient  <lemands  careful  regulation.     Only  a  very- 
moderate  amount  of  food,  composed  for  the  most  part  of  readily  digested 
^/liuininous  articles  {milk,  eggs,  the  lighter  forms  of  meats,  and  stewed 
fruits),  is  to  be  taken,  since  overloading  the  stomach  will  disturb  the 
Action  of  the  heart;  particularly  is  this  true  at  night*     The  carbohy- 
drates may  be  allowed  only  in  limited  ([uantities,  since  tbey  are  apt  to 
"•iecotnpose  and  form  gases  that  iJistend  the  stonuieh  and  intestines-    For 
*lie  same  reason  the  coarser  and  more  indigesrihle  food-stuffs  should  be 
^Voided,     Small  meals  at  brief  periods  is  a  plan  of  feeding  that  I  can 
*iighly  commend.     The  amount  of  Ittjuids  taken  should  not  exceed  the 
etital  reipjirements  of  the  patient.  inasuHich  Jis  over-filling  of  the  Idood- 
"Vessel  syi^tcm  increases  the  work   of  the  alrejidy  overhurden*:»d  cardiac 
brces.     Alcoholic  beverages  should  not  be  nseil  as  a  rule ;  but  if  the 
J^tient  hag  been  moderate  in  the  use  of  alcohol,  and  particularly  if  he 
me  advanced  in  years,  light  wines  may  be  allowed  in  nnulcr«te  <puintity 
Ti»  aid  digestion,     (c)  fVtreJiflhf  rfuj}thifv(hxen'i»t'  is  heTn;fiei:il,  lint  it  must 
T>e  gentle   and  should  be  taken  out  of  clnors.     As  btdore  iftt)tnate<l,  a 
good  general  muscular  rlevelopment  is  an  aid  of  no  mean  value  to  the 
conservative  powers  of  the  heart.     Oertel,  with  a  view  to  assisting  the 
compensatory  forces  of  the  heiirt.  has  recommended  graduated  physical 
exercise;  he  advises  that  patients  he  iiistrueted  first  to  ascend  low  ele- 
vations, and  later  mountains  of  a  considerable  height,  the  object  being  to 
bring  about  full  compensation.     Great  caution  is  to  be  exercised  by  the 
phvsiciari.  however,  since  this  method  has  lieen  found  to  he  inapplicable 
to  a  large  percentage  of  cases.     Cardiac  distress,  palpitrition,  and  AyA- 
|nji»a  are  complained  of  by  this  large  group  of  patients  if  other  than  the 
gentlest  forms  of  exercise  be  undertaken.     With  respect  to  exercise, 
'ien,  the  sensations  and  experiences  of  each  patient  must  be  consulted 
t»efore  the  physician  can  advise  judiciously.     Woollens  sliould  he  worn 
tiext  to  the  skin  during  bcith  the  wsirm  and  the  cold  seasons.     The  skin 
^bould  be  kept  clean  by  daily  sponge  baths,  and   if  these  be  followed 
^   le,  the  bodily  nutrition  will  he  improved  and  the 
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liability  to  intercurrent  attacks  of  bronchitis  greatly  lessened.  The 
bowels  should  be  moved  each  day,  and  usually  the  use  of  stewed  fruits 
suffices  to  accomplish  this  end;  if  not,  salines,  Rochelle  or  Carlsbad 
salts,  and  the  bitter  waters  (Friedrichshall,  Hunyadi-Janos)  must  be 
brought  into  requisition.  In  winter  a  warm  climate  may  prove  ad- 
vantageous, though  long  journeys  are  often  illy  borne,  owins  to  the 
fatigue  induced  thereby.  If  the  patient  becomes  anemic  or  his  nutri- 
tion is  notably  impaired,  a  suitable  change  of  air,^  or  the  use  of  quinin, 
arsenic,  small  doses  of  mercury,  and  cod-liver  oil,  is  to  be  recommended. 
Digitalis  should  not  be  employed  when  compensation  can  be  preserved 
in  other  ways.  We  should  train  the  heart  up  to  the  amount  of  work 
required  of  it  (Brunton). 

(3)  Treatment  of  the  Stage  of  Non-compensation. — The  principal  object 
to  be  kept  in  view  in  this  stage  is  the  reinvigoration  of  the  exhausted 
cardiac  muscle,  and  thus  to  relieve  the  impeded  circulation.  Sudden 
death  may,  though  rarely,  occur  from  the  blocking  of  a  branch  of  the 
coronary  artery  or  from  acute  dilatation.  Failure  of  compensation, 
however,  begins  gradtuilly  as  a  rule,  the  condition  often  existing  without 
marked  or  characteristic  symptoms ;  but  its  early  recognition  is  import- 
ant from  the  stand-point  of  therapy.  Increased  dyspnea  on  exertion, 
and  nocturnal  seizures  of  shortness  of  breath  and  irregular  action  of  the 
heart  {arrhythmia)^  are  among  the  earliest  clinical  features.  The  latter 
symptom  may  have  been  present  before,  and  particularly  during  active 
exercise  in  mitral  disease,  but  now  it  is  more  marked,  and  may  be  con- 
stant. The  patient's  nutrition  often  suffers,  and  he  is  pale  and  rather 
feeble.  Absolute  quiet,  liberal  feeding  with  suitable  food,  and  iron 
may  in  a  little  while  restore  the  impaired  cardiac  tone.  If  this  treat- 
ment fails,  by  the  end  of  a  fortnight  a  small  dose  of  digitalis  should 
also  be  exhibited  (5  minims — 0.333— of  the  tincture  three  times  daily) ; 
the  latter  should  be  promptly  withdrawn  upon  the  disappearance  of  the 
symptoms.  Decided  indications  of  lost  compensation  are  marked  dys- 
pnea and  arrhythmia ;  the  canter  rhythm  ;  an  irregular,  small,  compres- 
sible pulse ;  and  cyanosis,  with  or  without  the  presence  of  dropsy.  The 
object  now  is  the  maintenance  of  the  blood-pressure  at  an  adequate  height 
by  the  following  means:  {a)  Absolute  rest  in  bed.  This  diminishes 
greatly  the  work  of  the  heart,  and  thus  enables  it  to  regain  largely  its 
former  vigor.  Rest  joined  with  massage  and  careful  yet  liberal  feeding 
and  attention  to  the  bowels  will  often  restore  disturbed  compensation 
in  from  one  to  two  weeks.  In  4  cases  recently  treated  at  the  Medico- 
Chirurgical  Hospital  this  method  succeeded  admirably. 

{b)  Cardiac  stimulants  atid  tonics.  Of  these,  when  occasion  demands, 
the  most  important  is  digitalis,  and  this  may  be  tried  in  any  case  in  which 
dilatation  exists.  By  stimulating  the  pneumogastric,  by  increasing  the 
blood  supply  to  the  heart-muscle,  by  causing  the  systole  to  be  more  com- 
plete and  the  period  of  diastole  to  be  lengthened,  digitalis  becomes  an  in- 
valuable aid  to  the  nutrition  of  the  cardiac  muscles.  In  addition,  the 
heart  contracts  more  regularly  and  the  blood-pressure  in  the  peripheral 
circulation  is  raised.     As  a  result  of  the  use  of  this  drug  the  tissue-calb 

*  Ol)servation  and  experience  have  contirme*!  my  belief  that  »e:i-air  during  the  warm 
«eaHon  and  hijjh  altitudes  at  all  times  are  injurious  in  their  effects  in  wilvular  duiease  of 
the  heart. 
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opoQ  the  cardiac  forces  from  the  outlying  portions  of  the  body  are  satis- 
fied and  the  reserve  energies  of  ihe  hcart-niuscles  are  maintained. 

lumitral  disease  the  influence  of  digitalis  is  most  beneficial,  the  pulse 
becoming  slower,  of  better  tension,  and  more  regular  while  the  urine 
iucreases  in  amount.  In  mitral  incompetency  its  good  effects  are  ascrib- 
alli^iu  part  to  the  powerful  contractions  of  the  left  ventrieie,  whereby 
Um  normal  blood-stream  from  the  ventricle  to  the  aorta  is  greatly  in- 
creased. On  the  contrary,  tbe  patient  s  condition  is  occasionally  aggra- 
vated by  the  drug,  because  ''the  leak  is  increased  as  much  as  the  normal 
flow*' (Hare).  Digitalis  exercises  its  most  beneficial  influence  by  ren- 
dering the  systole  of  the  right  ventricle  njnre  energetic,  the  blood-press- 
we  being  raised  in  the  pulmonary  circuit  and  left  auricle:  this  fills  the 
M  ventricle  better  during  diastole  and  *'  resists  reflux  tbrough  the  mi- 
tnl  orifice  in  the  systole  ''  (Broadbent),  In  mitral  stenosis  digitalis,  by 
lengthening  the  period  of  diastole,  allows  time  for  tbe  blood  to  pass  from 
^he  aariele  through  the  narrowed  mitral  orifice  into  the  ventricle.  Slight 
loxic  effects  may  sometimes  restilt  from  digitalis,  the  pulse  becoming 
tlread-like  and  irregular,  and  the  urine  scanty.  Under  these  circuni- 
^Unees  the  drug  should  be  discontinued. 

In  aortiv  r&tfurtjitation  digitalis  exercises  as  great,  if  not  as  wide,  an 
^Ofluence  as  in  mitral  disease :  the  theoretic  view,  however,  that  by  pro- 
longing the  diastole  digitalis  causes  overfilling  of  the  left  ventricle  rests 
^ti  too  slender  a  foundation  to   be  regarded  as  a  valid  objection  to  its 
•^se*      It  may,  bowever,  produce  excessive  hypertrophy,  in  which  case  it 
liould  be  promptly  withheld.     The  symptoms  due  to  secondary  mitral 
'^gurgitation  digitalis  meets  by  reinforcing  the  ventricles/particularly 
^lie  right.     In  all  forms  of  organic  heart-disease,  though  most  frefjuently 
n  aortic  regurgitation,  nausea  and  vomiting  sometimes  foUow  the  ad- 
inistrstioD  of  digitalis:   when  this  is  the  case  it  should  be  stopped  and 
ther  cardiac  stimulants  substituted  or  the  dose  reduced  to  the  point  of 
Icolerance,  when  it  may  be  eontinyed  if  adequate  to  maintain  a  proper 
^effect.      When  secondary  dilatation  comes  on  in  aortic  stenosis  digitalis 
is  n-eeded  to  increase  left  ventricular  power.     The  dose  is  to  be  calcu- 
lated according  to  the  degree  of  existing  dilatation.     When  tricuspid 
incompetency  is  secondary  to  mitral  disease  striking  results  are  obtained 
from  the  use  of  digitalis  (««/*rfi);  but  wben  it  exists  alone — e.  g.  follow- 
ing emphysema  or  cirrhosis  of  tlie  lung— digitalis  often  fails.       The 
cardiac  contractions*  if  they  have  previously  been  irregular,  may  become 
ftoroevrhat  more  regular,  but  the  precordial  distress  will  often  be  increased, 
while  the  circulatory  disturbance,  as  evidence*!  by  the  objective  signs, 
will  remain  unrelieved.     If  drnpsy  be  slight  or  absent,  10  minims  (0.666) 
of  the  tincture  or  2  to  3  drams  (8.0-12.0)  of  the  infusion,  three  or  four 
timei?  daily,  will  sufiice.      If  symptoms  of  deeidedtg  unfavorahle  import 
fce  present,  including  marked  dropsy,  the   dose  sliouM  then  be  larger 
(t*f  the  tincture,  minims  x  to  xv — 0.666  to  0.999;  of  tbe  infusion,  Sss — 
16.0 — every  two  or  tbree  hours)  for  two  or  three  days,  when  the  dose 
Qiadl  be  diminished  or  given  at  longer  intervals.     Quantitative  estima- 
tions of  the  urine  should  be  made  during  tbe  use  of  the  drug,  and  if  the 
effect  be  good  the  daily  amount  will  often  be  greatly  increased ;  if  bad, 
^liere  will  be  a  diminution  rather  tlian  an  increase  in  the  amount.    There 
re  not  a  few  patients  in  whom  the  symptoms  of  commencing  failure  of 
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compensation  recur  as  soon  as  the  drug  is  discontinued.  '  To  such  digi- 
talis  may  be  administered  continuously  or  until  toxic  symptoms  are  mani- 
fested. I  believe  that  the  solid  preparations  (powder  and  extracts)  can 
be  taken  for  longer  periods  than  the  liquid  forms  without  exciting  unto- 
ward symptoms.  This  suggestion  should  be  followed  particularly  in  cases 
that  are  seen  at  long  and  irregular  intervals  of  time.  Evidences  of  fatty 
degeneration  and  atheroma  are  not  contraindications  to  its  use,  but  are 
signals  for  the  observance  of  extreme  caution.  It  should,  however,  be  a 
rule  never  to  be  broken  to  discontinue  the  digitalis  when  the  symptoms 
of  disturbed  circulation  have  vanished.  When  it  fails  of  its  effect  or  is 
not  well  borne,  and  when,  as  often  happens,  the  arrhythmia  is  not  favor- 
ably influenced  by  it,  the  physician  is  compelled  to  resort  to  other  car- 
diac stimulants.  These  are  numerous,  and,  whilst  their  good  effects  are 
not  comparable  to  those  of  digitalis  in  every  respect,  some  of  them  seem 
to  meet  certain  indications  tnat  are  not  met  by  this  drug.  Among  the 
more  important  are  nitroglycerin,  strophanthus,  strychnin,  cocain,  spar- 
tein,  and  caffein.  Nitroglycerin  in  small  doses  is  at  the  same  time  a  car- 
diac stimulant  and  an  arterial  relaxant,  and  hence  is  more  often  useful  in 
aortic  than  in  mitral  valvular  disease.  In  larger  doses,  when  left  ven- 
tricular hypertrophy  is  excessive,  as  may  occur  when  general  arterio- 
sclerosis is  associated  with  aortic  regurgitation  and  also  (though  rarely) 
aortic  stenosis,  it  is  highly  useful,  widening  the  blood-paths,  and  causing 
less  powerful  contractions  of  the  heart.  Strophanthus  should  be  em- 
ployed in  instances  in  which  digitalis  must  be  interrupted,  since  the 
action  of  these  two  remedies  upon  the  heart-walls  is  very  similar.  The 
tincture  is  usually  employed,  the  dose  (varying  with  the  indications  of 
each  case)  being  from  4  to  10  minims  (0.266-0.666)  every  three  or  four 
hours,  and  in  controlling  the  irregularity  or  intermittency  of  cardiac 
action  it  is  sometimes  better  in  its  influence  than  digitalis.  Many  cases 
of  marked  arrhythmia  will  not  yield  to  either  when  but  one  is  given  ;  and 
in  such  I  have  occasionally  obtained  good  results  from  digitalis  and  stro- 
phanthus in  combination.  Caffein  citrate  is  also  a  good  cardiac  stimu- 
lant, but  is  superior  as  a  diuretic.  It  should  be  stated  that,  rarely,  stro- 
phanthus, like  digitalis,  does  harm  rather  than  good,  being  sometimes 
badly  borne  by  the  stomach.  Under  these  circumstances  1  have  em- 
ployed, both  in  hospital  and  private  practice,  the  following  combination : 

^,   Caffein.  citrat.,  z]        (4.0) ; 

Strychninae  sulphat.,  gr.  J  (0.021)  ; 

Spartein.  sulphat.,  gr.  ij  (0.129). 

Ft.  capsulae  No.  xij. 
Sig.  One  every  three  or  four  hours! 

The  above  prescription  is  not  only  a  good  heart-tonic  and  stimulant,  but 
also  an  equally  good  diuretic.  Spartein  is  a  potent  diuretic  and  heart-stim- 
ulant when  employed  in  doses  of  gr.  ^  to  }  (0.010-0.016)  every  four  to  six 
hours,  and  is  especially  serviceable  in  organic  heart-affections  when  dropsy 
as  a  symptom  and  nephritis  as  a  complication  exist.  Strychnin,  when 
given  hypodermically  in  full  dose,  gr.  ^  to  -j^  (0.002—0.004),  is  the  most 
efficient  cardiac  stimulant  known  to  medical  science.  It  should  be  em- 
ployed in  this  manner  in  cases  in  which  there  is  sudden  failure  of  heart- 
power  with  the  development  of  serious  symptoms.     Given  in  doses  of 
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average  size,  per  os,  its  effects  in  chronic  valvular  disease  are  not  very 
striking.     Atropin  may  be  advantageously  combined  with  it. 

When  the  indications  are  urgent  and  the  above  agents  are  not  avail- 
able, diffusible  stimulants,  as  ether  or  ammonium,  may  be  used  until  more 
suitable  remedies  can  take  effect.  Cocain  simulates  strychnin  in  its 
action.  The  dose  is  gr.  J  (0.016)  every  four  hours,  and  the  drug  may 
be  given  with  digitalis  in  pill-form.  Later,  systemic  tonics  are  often  de- 
manded by  the  anemia  and  other  constitutional  indications,  and  here  iron 
and  quinin  should  be  joined  with  strychnin.  Unquestionably,  the  value 
of  iron  in  full  doses  as  an  aid  to  the  completion  of  the  work  of  restoring 
broken  compensation  has  been  and  is  still  scarcely  appreciated  by  the 

frofession  at  large.  When  iron  disagrees,  arsenic  may  be  given  instead. 
D  many  cases  of  failure  of  compensation  the  restoration  of  the  balance  of 
the  cardio-systemic  circulation  can  be  greatly  assisted  by  depleting  the 
over-filled  venous  system.     There  are  two  ways  of  attaining  this  end : 

(a)  Venesection, — When  the  right  heart  is  over-distended,  as  shown 
by  its  very  feeble  efforts  at  contraction,  and  the  whole  venous  system  is 
intensely  engorged,  as  shown  by  marked  cyanosis  and  orthopnea,  bleeding 
directly  from  a  vein  is  not  only  warrantable,  but  often  imperatively  de- 
manded in  order  to  save  life.  From  16  to  30  ounces  (473.0-887.0)  may 
be  removed  safely,  and  the  heart's  action  will  almost  immediately  be 
observed  to  grow  stronger  and  more  regular,  and  the  pulse  fuller  and  of 
better  tension.  As  before  intimated,  the  form  of  dilatation  of  the  right 
ventricle  that  follows  emphysema  is  disinclined  to  yield  to  digitlilis.  In 
such  instances,  following  the  suggestion  of  Osler,^  I  have  obtained  bril- 
liant results  from  free  bleedings. 

(b)  Depletion  by  purgation  affords  less  pronounced  relief  to  the  heart, 
though  it  is  of  the  greatest  value  in  cases  in  which  a  moderate  grade  of 
cyanosis  and  dropsy  exists.  As  in  the  case  of  venesection,  a  feeble, 
irregular  pulse  is  not  a  contraindication  to  the  use  of  purgatives,  since  the 
latter  remove  directly  a  considerable  portion  of  the  heart's  burden.  The 
purgative  to  be  used  will  vary  with  different  cases.  I  select  at  the  outset 
Kochelle  or  Epsom  salts,  employing  them  after  the  method  of  Matthew 
Hay — i.  e.  from  1  to  2  ounces  (32.0-64.0)  of  Kochelle  or  1  to  1^  ounces 
(32.0-48.0)  of  Epsom  salts,  in  concentrated  solution,  to  be  given  from  a 
half  to  one  hour  before  breakfast.  Watery  evacuations  (three  to  six  in 
number  daily)  usually  follow  the  administration  of  the  saline ;  but,  unfor- 
tunately, one  meets  with  many  patients  in  whom  it  produces  symptoms 
of  marked  catarrhal  irritation.  Next  to  salines,  the  most  satisfactory 
results  have  been  obtained  from  the  use  of  elaterium ;  I  often  combine 
this  with  podophyllin  and  belladonna.  I  have  never  seen  good  results 
from  the  use  of  mercurials  when  the  object  has  been  to  procure  venous  de- 
pletion, but  they  are  of  service  in  dropsy,  and  particularly  in  ascites. 

Schott  of  Nauheim  has  introduced  a  special  treatment  by  baths  that  is 
applicable  to  most  forms  of  valvular  disease,  simple  dilatation,  and  nervous 
affections  of  the  organ.  The  beneficial  effects  are  principally  attribu- 
table to  the  salt,  which  acts  as  a  cutaneous  stimulant,  and  to  a  slighter 
degree  to  the  gaseous  ingredients  of  the  bath,  dreene'  regards  the 
warmth  and  moisture  as  the  important  features.     Twenty-one  baths  are 

*  For  illustrative  cases  from  Prof.  Osier's  wanls,  sec  article  by  Leufler,  Medical  Nevrs, 
July,  1891.  '  Jour.  Amer.  Med,  AMOC.y  Oct.  15,  1898. 
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given  in  one  month,  dropping  one  every  fifth,  fourth,  third,  and  second 
Says.  The  water  contains  sodium  chlorid,  calcium  chlorid,  and  carbon 
dioxid,  and  the  temperature  ranges  from  82*^-95^  F.  (27.7^-85*^  C). 
The  first  bath  lasts  seven  or  eight  minutes ;  the  time  is  then  gradually 
lengthened,  the  temperature  lowered,  and  the  carbon  dioxid  increased. 
After  the  bath  the  patient  is  rubbed  and  allowed  to  rest  for  an  hour. 

Artificial  Nauheim  baths  are  successfully  employed  in  certain  Ameri- 
can hospitals  at  the  present  time.  They  are  prepared  as  follows :  Five 
pounds  of  sodium  chlorid  and  eight  ounces  of  calcium  chlorid  are  dissolved 
in  one  half  bath  (30  gals. — 114  liters),  the  temperature  of  the  water  being 
95°  F.  (35°  C).  In  a  few  days  the  bath  is  charged  with  carbon  dioxid 
by  adding  sodium  bicarbonate  (1  lb.— 453.6)  and  HCl  (^  lb.— 226.8),  the 
latter  just  before  the  bath  is  taken.  The  effects  are  to  lower  the  pulse- 
rate,  to  decrease  the  size  of  the  heart,  to  stimulate  the  nerves,  and,  indi- 
rectly, the  cardiac  nutrition.  There  is  also  a  tendency  toward  improve- 
ment of  the  skin  and  an  increase  of  the  urine. 

Gentle  resistance  exercises  (consisting  of  all  the  more  reasonable  move 
ments  that  a  person  naturally  makes,  and  resisted  by  an  attendant)  form 
an  important  element  of  the  treatment,  since  they  tend  to  stimulate  the 
muscles  and  nerves  and  propel  the  blood  from  the  congested  veins.  The 
Nauheim  treatment  is  not  suitable  in  aortic  regurgitation,  aneurysm,  or 
fatty  degeneration  of  the  heart,  although  the  movements  alone  are  bene- 
ficial in  these  conditions  and  may  be  employed  to  the  exclusion  of  the 
baths. 

Individual  symptoms  frequently  become  so  conspicuous  as  to  demand 
special  treatment. 

(1)  Dyspnea  and  Orthopnea. — When  these  phenomena  are  caused  by 
engorgement  of  the  pulmonary  vessels,  the  cardiac  stimulants  above 
detailed  usually  afford  relief.  Frequently  the  patient  cannot  lie  down, 
in  which  case  a  suitable  bed-rest  often  gives  immediate  comfort  and 
support.  For  the  severe  attacks  of  nocturnal  dyspnea  (amounting  some- 
times to  orthopnea),  particularly  when  accompanied  by  cardiac  palpita- 
tion, the  subjoined  formula  has  proved  itself  of  great  benefit : 

I^,  Sodii  broraidi,  gr.  xv    (0.972) ; 

Tr.  opii  deod.,  ITlx-xv  (0.666-0.999).— M. 

Sig.  To  be  taken  in  one  dose  at  bed-time. 

In  the  late  stages  of  heart-disease  morphin,  given  hypodermically,  is  to  be 
preferred  in  combating  this  symptom,  and  is  entirely  free  from  the  usual 
objections  to  the  habitual  use  of  the  remedy.  Its  influence  for  good  is 
inestimable.  Dyspnea  may  also  be  produced  by  associated  bronchitis, 
edema,  emphysema,  and  hydrothorax — conditions  that  must  be  treated 
according  to  the  customary  rules.  Frequent  physical  explorations  of 
the  chest  should  not  be  omitted.  Hydrothorax  demands  aspiration,  and 
this  rej)eatedly  in  some  instances.* 

In  valvular  disease  (particularly  aortic),  owing  probably  to  coronary 
arterio-sclerosis,  paroxysms  of  severe  dyspnea  {cardiac  asthma)  are  apt 
to  arise.  These  are  best  overcome  by  nitroglycerin  in  ascending  dosage 
in  combination  with  sodium  bromid  at  bed-time,  to  be  repeated  as  needful. 

*  When  tlie  chambers  of  the  heart  are  greatly  dilated  care  must  be  exerciBed  in  insert- 
ing the  aspirating  needle,  lest  the  left  ventricle  be  entered. 
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(2)  Cough. — Cough  is  common  after  failure  of  compensation,  and  is 
due  to  bronchitis  resulting  from  stasis  in  the  pulmonary  vessels.  In 
mitral  disease  it  may  come  on  before  the  rupture  occurs.  Beyond  the 
treatment  directed  to  the  causal  condition  (the  cardiac  failure)  nothing 
is  needed  to  relieve  the  cough.  These  subjects,  however,  are  prone  to 
saffer  from  catarrhal  bronchitis  due  to  cold,  and  this  impairs  the  com- 
pensatory mechanism.  J.  Weiss  extols  heroin  in  cases  that  are  not  re- 
lieved by  the  ordinary  remedies. 

(3)  Hemorrhage  may  take  place,  and  generally  from  the  lungs,  though 
it  may  also  proceed  from  the  nose,  stomach,  bowels,  or  uterus.  In  a 
recent  case  of  double  aortic  and  relative  mitral  insufficiency  attended 
with  marked  dropsy,  rather  copious  hemorrhages  occurred  from  the 
bowel,  but  with  apparent  relief  to  the  patient.  The  hemoptysis,  which 
is  a  rather  frequent  accompaniment  of  mitral  lesion,  is  rarely  excessive, 
and  is  probably  always  beneficial.  I  would  advise  against  active  treat- 
ment unless  the  hemorrhage  is  actually  copious  in  amount. 

(4)  Palpitation  may  be  due  to  different  causes,  the  recognition  of 
which  in  each  case  is  important.  At  times  undue  hypertrophy  maintains 
a  constant  throbbing  and  distress  in  the  precordial  region,  the  former 
being  distinguished  by  the  strength  of  the  impulse  and  by  the  full,  tense 
pulse  at  the  wrist.  Palpitation  is  best  met  by  the  use  of  the  tincture 
of  aconite,  ITl  j-iv  (0.066-0.266,  every  four  hours.  With  the  aconite  I 
frequently  associate  the  bromid  with  excellent  effect.  An  ice-bag  to 
tne  precordia  is  worthy  of  recommendation.  Unless  the  patient's  dis- 
comfort is  significant,  however,  this  symptom  does  not  call  for  active 
treatment.  Tne  administration  of  a  saline  purge  not  infrequently  serves 
to  quiet  the  heart.  The  patient  may  suffer  from  pure  nervous  palpitation, 
in  which  case  the  diet  and  the  condition  of  the  stomach  must  be  care- 
fully looked  to,  while  for  the  throbbing  the  bromids  of  ammonium  and 
sodium,  together  with  preparations  of  valerian,  are  the  most  reliable. 

(5)  Angtnose  Pains. — These  are  seen  in  aortic  incompetency  accom- 
panied by  sclerotic  vessels,  and  more  especially  in  mitral  stenosis.  When 
dependent  upon  rigid  blood-vessel  walls  nitroglycerin  should  be  tried ; 
if  the  attacks  be  severe,  amyl  nitrite  by  inhalation  deserves  a  trial,  and, 
this  failing,  morphin  and  atropin  may  be  employed  hypodermically.  The 
latter  measures,  as  a  rule,  promptly  relieve  the  patient's  suffering.  Local 
measures  alone  are  sometimes  sufficient  when  the  pain  is  only  moderately 
intense,  and  the  ice-bag  or  Leiter's  coils  may  be  tried.  The  sedative 
effect  of  a  blister  (4  by  6  in. — 10  by  15  cm.)  has  more  often  proved 
effectual  in  my  experience,  though  its  use  should  be  limited  to  patients 
whose  general  strength  is  not  materially  impaired. 

(6)  Pain  referred  to  the  stomach,  and  less  frequently  to  the  abdomen 
also,  occasionally  assumes  prominence  and  is  relieved  with  great  diffi- 
culty. It  is  dependent,  in  part  at  least,  upon  obstinate  subacute  gas- 
tritis, and  I  have  quite  recently  seen  an  instance  of  the  sort  verified  by 
autopsy.  Among  many  drugs  tested  in  this  case,  opium  alone  gave 
relief.  Usually  the  pain  results  from  gaseous  distention  of  the  stomach 
and  bowels,  and  is  not  intense,  a  mild  laxative  freijuently  bringing 
relief.  Should  this  fail,  however,  trial  should  be  made  of  the  carmin- 
atives in  combination  with  some  antiseptic  agent,  as  salol  or  creosote. 

(7)  Oastric  Symptoms. — Soon  after  compensation  is  broken  the  ap- 
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pearance  of  mild  symptoms  of  catarrh  of  the  stomach  may  be  said  to 
be  the  rule,  and  these  yield  to  simple  measures  in  addition  to  the  cardiac 
stimulants  and  laxatives  already  indicated.  But  there  are  not  a  few 
instances  in  which  such  symptoms  as  gastric  distress  and  uneasiness, 
constant  nausea  with  frequent  vomiting,  particularly  after  food,  occur 
and  assume  a  distressing  phase.  Such  patients  cannot,  as  a  rule,  take 
digitalis  or  strophanthus  by  the  mouth ;  they  sometimes,  however,  do 
well  on  the  capsules  before  adduced  composed  of  strychnin,  spartein, 
and  caffein.  When  the  latter  cannot  be  borne  I  employ  hypodermically 
digitalin  and  strychnin  or  caifein  citrate,  the  latter  being  made  soluble 
by  the  addition  of  sodium  benzoate  in  solution.  Cases  of  this  class 
reach  an  early  fatal  termination,  as  a  rule.  The  symptoms  may  be 
partly  due  to  gastric  catarrh  coupled  with  hepatic  engorgement,  and 
partly  to  uremic  intoxication. 

(8)  Nervous  Symptoms, — Insomnia  and  restlessness  are  almost 
constantly  present  at  some  period  in  the  course  of  heart-disease,  and 
notably  in  the  more  advanced  stages.  The  restiveness  is  rendered 
more  distressing  on  account  of  hideous  dreams  and  cardiac  palpitation 
on  awaking.  For  these  phenomena  stimulation  often  answers  a  better 
purpose  than  sedation.  Hoffman's  anodyne  (5J — 4.0 — well  diluted), 
spirits  of  chloroform  (TTlxv — 0.999),  or  ether  (3ss — 2.0),  taken  in  whis- 
key (.^ — 32.0)  are  serviceable.  The  elixir  of  ammonium  valerianate  is 
also  of  value  when  given  in  full  doses.  I  formerly  employed  sulfonal  in 
combination  with  camphor  monobromate  when  a  hypnotic  was  required 
to  aiford  sleep.  Recently,  the  use  of  trional  (grs.  xv)  in  combination 
with  sodium  bromid  (grs.  xx)  was  found  more  satisfactory.  Paralde- 
hyd  and  chloralamid  are  among  the  remedies  of  choice  m  the  treat- 
ment of  this  symptom,  but  I  have  had  no  experience  with  their  employ- 
ment. 

In  the  later  stages  there  is  no  objection  to  the  use  of  morphin  hypo- 
dermically. Headache  due  to  uremia  may  frequently  be  a  troublesome 
symptom  in  connection  with  sleeplessness,  and  in  such  cases  morphin  is 
the  remedy  par  excellence ;  it  is  to  be  supplemented  by  free  purgation 
and  cardiac  stimulants.  Should  the  right  heart  be  found  flagging, 
venesection   may  be  practised. 

(9)  Dropsy. — Among  the  symptoms  requiring  special  treatment  in 
advanced  valvular  disease  dropsy  easily  assumes  the  lead.  As  above 
pointed  out,  rest  with  attention  to  the  diet  and  state  of  the  bowels  will 
often  restore  defective  compensation  even  when  accompanied  by  a  mod- 
erate degree  of  dropsy.  In  the  severe  grades  of  failure  of  the  balancing 
forces  the  cardiac  stimulants  and  purgatives  before  mentioned  often 
suffice  to  remove  the  dropsy  for  a  considerable  period  of  time.  Later, 
however,  it  becomes  obstinate,  and  refuses  to  yield  to  any  of  the  known 
methods  of  treatment.  The  therapeutic  indications,  so  far  as  the  symp- 
tom under  consideration  is  concerned,  are  for  the  use  of  diuretics  and 
purgatives.  Diaphoretics,  particularly  the  hot-air  and  vapor  baths,  are 
not  to  be  thought  of,  since  they  tend  to  depress  the  already  weakened 
heart.  While  describing  the  action  of  digitalis  as  a  cardiac  stimulant, 
incidental  allusion  was  also  made  to  its  action  as  a  diuretic.  In  view 
of  the  fact  that  it  raises  the  blood-pressure  in  the  peripheral  vessels  and 
capillaries  by  contracting  their  walls,  and  because  of  its  stimulating 
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effect  on  the  heart,  digitalis  in  large  doses  becomes  a  most  efficient  diu- 
retic in  cardiac  dropsy.  When  the  renal  secretion  is  not  free  under  its 
use,  or  when  for  some  good  reason  it  cannot  be  taken,  I  have  frequently 
found  that  a  combination  of  strychnin,  spartein,  and  cafiein  {vide  supra) 
will  excite  free  diuresis.  Nitroglycerin  may  also  be  prescribed,  espe- 
cially in  cases  presenting  evidences  of  advanced  arterio-sclerosis.  An 
unirritating  yet  highly  effective  diuretic  mixture  in  these  cases  is  the 
following : 

^.  Potassii  acetatis,  3J   (4.0); 

Inf.  digitalis,  3ij  (64.0).— M. 

Sig.  588  (16.0)  every  three  hours. 
Purgatives  are  of  the  utmost  value.  Frequently,  after  a  few  copious 
watery  evacuations  as  the  result  of  the  action  of  hydragogue  cathartics, 
a  free  discharge  of  urine  can  be  established,  when  before  tne  latter  event 
it  has  been  impossible.  Salines  and  elaterium,  with  podophyllin  and 
belladonna,  are  agents  that  have  been  already  recommended  as  purga- 
tives (to  deplete  the  venous  system),  and  these  should  be  first  employed 
in  the  order  named.  Compound  jalap  powder  may  also  be  combined 
with  the  elaterium.  A  course  of  calomel,  followed  by  salines  until  free 
catharsis  is  set  up,  is  valuable  from  time  to  time.  Mercury  is  especially 
applicable  when  the  liver  is  much  enlarged  and  ascites  is  a  marked  fea- 
ture, or  when  the  history  of  syphilitic  infection  is  obtainable.  It  may 
be  combined  with  cardiac  stimulants  and  other  diuretics  as  follows : 
]^.  Pulv.  digitalis, 

Pulv.  scillae,  da.  gr.  xij     (0.777); 

•  Hydrarg.  mass.,  gr.  xxiv  (1.556); 

Ext.  belladonnse,  gr.  ss       (0.0324). 

M.  et  ft.  pil.  No.  xij. 
Sig.  One  every  three  or  four  hours. 

When  efforts  at  relieving  the  dropsy  by  means  of  medicines  fail,  then 
the  most  dependent  parts  of  the  body,  or  those  most  swollen,  should  be 
scarified  under  strict  aseptic  precautions.  Fibe  silver  trocars  with 
rubber  tubes  attached  (Southey's  tubes)  may  be  inserted  and  the  li(juid 
allowed  to  drain  off  in  a  gradual  manner. 

Means  to  Prevent  Recurrence  of  Broken  Compensation. — When  the 
compensation  has  been  successfully  re-established,  the  after-treatment 
must  be  prosecuted  with  vigor  for  at  least  a  year.  The  cause  of  the  rupt- 
ure of  compensation  is  most  probably  fibroid  and  fatty  degeneration  of 
the  cardiac  muscle,  and  hence  the  mere  restoration  of  the  compensatory 
power  of  the  heart  does  not  imply  a  complete  cure  of  the  impaired  mus- 
cular structure  of  that  organ.  Much  can  be  done,  however,  to  overcome 
the  tendency  to  degeneration  by  the  peristent  use  of  hematinics  and 
other  tonics,  as  cod-liver  oil  and  mercuric  chlorid,  the  latter  in  suiall 
doses.  I  have  obtained  excellent  results  from  the  use  of  the  following 
prescription  in  these  cases  : 

]^.  Liq.  arsenici  chlor.,        TTlxlviij  (8.180); 

Tinct.  ferri  chlor.,  Jss  (16.0); 

Hydrarg.  bichloridi,       gr.  ss      (0.0324); 

Glycerini,  q.  s.  ad  f^iij        (96.0). — M. 

Sig.  5J  (4.0)  after  each  meal,  well  diluted. 
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This  preparation  may  be  taken  Indefinitely  with  occasional  brief  inter- 
ruptions. The  patient  should  lead  a  very  quiet  life,  and  follow  rigidly 
all  hygienic  rules  that  tend  to  prevent  the  production  of  valvular  disease. 
Appropriate  dietj  it  should  be  emphasized,  is  not  inferior  to  appropriate 
medication  in  its  salutary  effect.  Should  the  faintest  evidence  of  failure 
of  the  right  ventricle  manifest  itself,  the  patient  must  be  put  to  bed 
immediately,  and  the  foregoing  treatment  is  to  be  carried  out.  I  am 
inclined  to  the  view  that  the  plan  herein  advocated  not  only  renders  the 
course  of  recurring  attacks  of  failing  compensation  milder,  but  that,  in 
a  considerable  proportion  of  the  cases,  the  much-dreaded  recurrence  is 
thus  prevented. 


OABDIAO  THROMBOSIS. 

Pathology. — True  cardiac  thrombi  are  seen  most  frequently  on  the 
right  side  of  the  heart,  in  the  auricular  appendices,  and,  less  commonly, 
in  the  right  ventricle  near  the  apex.  They  are  of  firm  consistence,  and 
are  tightly  adherent  to  the  endocardium,  considerable  force  being  re- 
quired to  dislodge  them.  The  color,  while  generally  grayish-brown  or 
red,  varies  with  the  age  of  the  thrombus,  being  more  colorless  as  it  be- 
comes older.  Cardiac  thrombi  may  be  pedunculated  or  sessile,  and  their 
contour  is,  as  a  rule,  more  or  less  rounded.  Recklinghausen  and  others 
have  observed  globular  masses,  the  so-called  *'  ball- thrombi,"  in  the  auri- 
cles, without  the  slightest  endocardial  attachment.  They  vary  greatly 
in  size,  from  a  mustard-seed,  to  a  hen's  egg,  and  sometimes  exnibit  cal- 
careous degeneration.  Cardiac  thrombi  may  occur  singly  or  in  groups 
of  considerable  numbers.  From  the  cavity  in  which  they  have  their 
primary  seat  they  may  project  into  other  chambers  of  the  heart,  or  from 
the  left  ventricle  into  the  aorta  for  a  considerable  distance.  It  is  evi- 
dent that  fragmentvS  detached  by  the  blood-stream  from  these  cardiac 
blood-concretions  will  tend  to  lodge  in  various  viscera  and  in  the  per- 
ipheral tissues,  and  set  up  embolic  processes.  Examined  microscopically, 
degenerate  round  cells  and  detritus  are  revealed,  but  pus-cells  are  not 
seen.  Secondary  degenerative  changes,  and  later  softening,  may  take 
place  in  the  central  portions  of  a  thrombus,  and  these  areas  may  contain 
a  reddish-brown  liquid. 

Btiology. — The  causes  of  cardiac  thrombosis  are  to  be  found  chiefly 
in  some  previously  diseased  or  injured  condition  of  the  endocardium, 
though  sometimes  alterations  of  the  blood  constitute  a  factor  of  consid- 
erable importance.  The  condition  may  occur  in  the  course  of  both 
acute  and  chronic  diseases,  in  which  the  intracardiac  conditioner  favor 
the  formation  of  a  blood-clot.  Hence  it  is  seen  in  connection  with 
organic  diseases  of  the  heart  in  which  the  valvular  and  often  the  mural 
endocardium  are  roughened,  and  the  obstructive  and  regurgitant  lesions 
at  the  various  valves  cause  retardation  in  the  blood-current.  Chronic 
obstruction  in  the  lungs  may  contribute  to  the  result  by  slowing  the  cir- 
culation in  the  heart.     Cardiac  thrombosis  has  been  observed  in  many 
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of  the  acute  affections,  and  almost  invariably  there  is  a  loss  of  endocar- 
dium, due  to  inflammatory  action  (endocarditis)  at  some  point  in  the 
caTities  of  the  heart.  This  becomes  the  seat  of  the  fibrinous  deposit 
which  is  subsequently  imperfectly  organized.  Among  the  most  import- 
ant of  these  acute  primary  diseases  are  rheumatism,  diphtheria,  lobar 
pneumonia^  and  pyemic  and  puerperal  conditions.  It  may  be  questioned 
whether,  given  a  healthy  endocardium,  as  contended  by  some  writers, 
slowing  of  the  circulation  alone  suffices  to  cause  true  cardiac  thrombi. 

Sjrmptoms* — These  will  depend  very  much  upon  the  rapidity  with 
which  the  thrombus  is  formed,  as  well  as  upon  its  seat  and  dimensions. 
Thrombi  invariably  lack  definiteness,  and,  as  their  effects  are  largely 
mechanical,  signs  of  obstruction  to  the  cardiac  circulation  and  failure 
(more  or  less  gradual)  of  the  cardiac  muscle  are  developed.  The  pulse 
becomes  weak,  rapid,  and  irregular ;  dyspnea^  vertigo^  and  attacks  of 
syncope  are  frequent;  and  later  cyanosis  may  appear.  It  is  probable 
that  at  times  the  liquefied  products  of  a  clot  may  be  absorbed,  producing 
blood-poisoning.  When  the  thrombus  is  formed  rapidly  the  symptoms 
are  suddenly  developed  and  the  course  is  rapid.  Rarely  a  valvular  ori- 
fice, an  efferent  vessel,  or  the  coronary  artery  may  become  blocked  and 
instant  death  follow.  Since  the  right  heart  is  the  most  frequent  seat 
of  these  thrombi,  pulmonary  embolism,  attended  with  its  usual  symp- 
toms, is  a  common  event.  When  portions  of  a  clot  are  broken  off  and 
swept  into  the  systemic  circulation,  the  clinical  phenomena  of  cerebral, 
splenic,  or  renal  embolism  are  exhibited. 

The  physical  signs  consist  of  a  feeble  impulse  with  marked  arrhyth- 
mia ;  the  area  of  dulness  is  somewhat  increased  to  the  right,  and  often 
apward  ;  and  the  heart-sounds  are  greatly  enfeebled  and  quite  irregular, 
with  marked  change  in  any  murmurs  that  may  previously  have  been 
audible.     A  svstolic  pulmonary  murmur  may  rarely  be  engendered. 

Differential  Diag^nosiS. — It  is  important  to  distinguish  true  car- 
diac thrombi,  such  as  are  above  described,  from  the  less  dense  and  usu- 
ally darker  clots  that  are  formed  either  immediately  before  or  after 
death.  The  latter  may  seldom  show  an  attempt  at  a  very  low  grade  of 
organization,  and  may  present  a  somewhat  decolorized  appearance,  but 
they  do  not  adhere  firmly  to  the  endocardium.  Moreover,  antemortem 
and  postmortem  clots,  as  the  latter  may  be  appropriately  termed,  have  a 
different  causation  from  true  thrombi.  For  instance,  they  are  apt  to 
form  in  diseases  in  which  the  fibrin-factors  of  the  blood  are  greatly 
increased,  as  in  pneumonia.  Perhaps  a  more  potent  causal  element  is 
the  progressive  weakening  of  the  heart-muscle,  resulting  in  ])artial  ex- 
pulsion of  the  contents  of  the  right  ventricle ;  the  blood  that  remains 
in  the  chamber  is  merely  whipped  up,  and  the  deposition  of  its  fibrin 
must  thus  be  greatly  favored.  Such  heart-clots  may  be  generated  if  the 
endocardium  be  healthy,  and  cannot  be  separated  positively  from  true 
cardiac  thrombi  by  clinical  observation. 

The  prog^nosis  is  uniformly  bad  and  sudden  death  may  be  expected. 

Treatment. — Beyond  measures  calculated  to  meet  the  symptomatic 
indications  nothing  can  be  suggested. 

41 
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HYPERTROPHY  OP  THE  HEART. 

(Hyperirophia  Cordis.) 

Definition. — Hypertrophy  is  an  increase  in  the  muscular  structure 
of  the  heart,  evidenced  usually  by  an  increased  thickness  of  its  walls. 
It  is  almost  invariably  associated  with  dilatation  of  the  chambers. 

Pathology. — When  the  two  processes — hypertrophy  and  dilatation 
— coexist,  they  cause  great  enlargement  of  the  organ.  1  o  this  condition 
the  term  ^^ eccentric  hypertrophy'*  has  been  given.  Hypertrophy  with- 
out dilatation  receives  the  name  ^'simple  hypertrophy^'  and  hypertrophy 
with  diminution  in  the  size  of  the  cavities  was  formerly  describe<l  as 
^'^  concentric  hypertrovhy^''  but  this  term  should  now  be  regarded  as  ob- 
solete, inasmuch  as  the  condition  is  due  to  postmortem  contraction  of 
the  ventricles. 

The  increase  in  size  may  aifect  either  the  whole  heart,  one  chamber 
on  either  side,  one  whole  side,  or  but  a  single  cavity  {general  andpartial 
hypertrophy).  The  process  may  also  be  limited  to  a  minute  division  of 
the  heart  {circumscrihed  hypertrophy).  Owing  to  its  important  physio- 
logic function  the  left  ventricle  is  more  frequently  enlarge<l  than  the 
right,  and  oppositely  the  right  auricle  is  more  frequently  involved  than 
the  left.  The  weight  of  the  normal  heart  in  a  man  of  average  size  is 
approximately  9  ounces  (255.0);  in  a  woman  it  is  8  ounces  (226.0).  In 
bilateral  hy])ertrophy,  however,  the  weight  of  the  heart  may  be  greatly 
increased  ;  hearts  weighing  from  15  to  25  ounces  (425.0—710.0)  are  seen 
in  moderate  grades  of  hypertrophy,  and  those  from  40  to  50  ounces 
(1134.0-1420.0)  in  extreme  cases  {cor  bovinum).  Measurements  show- 
ing the  thickness  of  the  walls  also  indicate  the  degree  of  hypertrophy ' 
and  the  exact  seat  of  the  enlargement  when  not  general.  The  normal 
diameter  of  the  left  ventricular  wall  is  from  8  to  12  mm.  (^— J^  in.);  that 
of  the  right  ventricle,  from  5  to  7  mm.  {\-\  in.);  that  of  the  left  auri- 
cle, about  3  (^  in.),  and  of  the  right,  2  mm.  (-j^  in.).  SuflSce  it  to  stat^ 
in  this  connection  that  under  conditions  of  cardiac  hypertrophy  the 
normal  thickness  of  the  various  cavity-walls  is  usually  doubled,  not  in- 
frequently trebled,  and,  rarely,  even  quadrupled.  In  cases  in  which 
there  is  a  concomitant  dilatation  the  walls  may  appear  thinned,  while 
the  measurement  will  show  them  to  be  in  reality  thickened. 

The  shape  of  the  heart  is  also  altered  according  to  the  seat  and  ex- 
tent of  the  hypertrophy.  If  both  ventricles  are  enlarged,  the  apex  is 
widened  and  appears  flattened ;  if  only  the  left  ventricle  is  involved, 
the  apex  is  lengthened  and  is  more  or  less  pear-shaped ;  and  if  the 
right  ventricle  alone  is  hypertrophied  (as  in  mitral  stenosis),  it  may  form 
the  largest  part  of  the  apex,  which  will  be  less  conical  than  in  health. 

The  papillary  muscles  and  columnae  carneae  are  greatly  thickened, 
and,  particularly  in  the  eccentric  form  of  hypertrophy,  they  are  often 
decidedly  flattened.  In  this  form  the  septum  frequently  shows  increased 
thickness — a  condition  that  I  have  never  observed  in  simple  hypertrophy. 
The  muscular  trabecuhe  generally  assume  greater  prominence  on  the 
right  than  on  the  left  side.     The  muscular  structure  is  usually  of  a 

*  MeasurenientH  should  not  be  attetiiftted  until  the  rigor  mortis  has  been  overcome  by 
soaking  the  organ  in  water. 
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deeper  red  color  and  also  firmer  than  normally.  The  hypertrophied 
left  ventricle  can,  as  a  rule,  be  lacerated  readily,  while  the  right,  as  first 
pointed  out  by  Rokitansky,  may  be  tough  and  leathery.  As  the  heart 
continues  to  enlarge  it  sinks  lower  in  the  chest-cavity ;  this  is  not, 
however,  owing  to  an  increase  in  size  alone,  but  more  particularly  to  an 
increase  in  weight.  In  hypertrophy  of  the  heart  there  is  a  multiplica- 
tion of  muscular  fibers,  to  which  alone  the  enlargement  of  its  walls  is 
attributable. 

Btiology. — Hypertrophy  of  the  left  ventricle  (sometimes  termed 
general  htfpertrophy)  results  from  obstructions  to  the  arterial  circula- 
tion of  whatever  sort.  These  may  be  classified,  according  to  their  seat, 
into— (1)  Lesions  of  the  Heart. — {a\  Aortic  incompetency  and  aortic 
stenosis ;  (6)  Mitral  insufiiciency  ;  {c)  The  fibroid  form  of  myocarditis ; 
{d)  Pericardial  adhesions,  particularly  in  the  young.  Late  in  life  the 
heart  may  become  atrophied.  In  such  cases  the  adherent  pericardium 
exerts  a  counter-traction  force  during  the  systole,  and  thus  the  work  is 
increased  beyond  the  capacity  of  the  normal  heart,  with  consequent 
hypertrophy.  In  valvular  disease  the  augmented  tension  in  the  ven- 
tricle induces  the  hypertrophy. 

(2)  Abnormal  Oonditions  of  the  Blood-vessels. — (a)  Narrowing  of  the 
aorta — e.  g.  congenital  stenosis,  external  pressure,  and  the  development 
of  an  aneurysm ;  (6)  General  arterio-sclerosis,  by  raising  the  pressure ;  (c) 
Increased  arterial  pressure,  due  to  contraction  of  the  peripheral  vessels 
in  consequence  of  the  local  action  of  certain  chemical  and  biologic  irri- 
tants (lead,  Bright*s  disease,  gout,  syphilis).  Hassenfeld  ^  has  recently 
shown  that  hypertrophy  of  the  left  ventricle  occurs  only  when  the  vis- 
ceral arteries  exhibit  an  extreme  degree  of  sclerosis,  or  when  the 
thoracic  aorta  is  sclerotic.  In  cases  of  pure  contracted  kidney  all  the 
chambers  of  the  heart  are  hypertrophied  ;  but  when  extreme  arterio- 
sclerosis is  present  also  the  left  ventricle  is  disproportionately  enlarged. 
In  all  of  these  cases,  whether  the  blood-pressure  is  raised  in  larger  or 
smaller  vessels,  increased  cardiac  action  is  essential  to  meet  the  demands 
of  the  system-circulation. 

Attention  should  be  called  to  the  causes  of  the  so-called  ''  primary  idio- 
patiiichypertrophy."  The  main  causal  conditions  are — (1)  Prolonged  physi- 
cal exertion,  as  in  certain  occupations  (blacksmiths,  locksmiths,  dray- 
men, and  athletes).  (2)  Constant  over-distention  of  blood-vessels,  as  in 
the  case  of  excessive  beer-drinkers  {beer-heart).  Here  the  direct  action 
of  the  alcohol  upon  the  heart-muscle  must  also  be  taken  into  account. 
(3)  Functional  disturbances  (neuroses),  constant  over-action  of  the  heart, 
and  even  paroxysmal  tachycardia,  tea,  coffee,  and  alcohol  may  give  rise 
to  primary  and  general  hypertrophy.  Idiopathic  hypertrophy  of  the 
heart  is  undoubtedly  due  to  increased  activity,  which  may  be  due  to  a 
variety  of  irritating  influences  acting  upon  the  heart-muscle  (De  Domen- 
icis  *).  Excessive  bicycling  causes  hypertrophy,  particularly  if  arterio- 
sclerosis exists.  Primary  congenital  hypertrophy  of  the  heart  is  attribu- 
table either  to  circulatory  disturbance  (Simmonds  ^)  or,  as  Virchow 
holds,  to  a  diffuse  myomatous  neoplasia  of  congenital  origin. 

Hypertrophy  of  the  right  ventricle  develops  secondarily  to  any  condi- 
tion that  offers  obstruction  to  the  pulmonary  circulation  or  to  the  blood- 

*  DeuUek.  ArehJ,  klin,  Med.,  Dec.  9,  1897  ;  Phila.  Med.  Journ.,  Jan.  22,  1898. 

«  Wien.  Htn.  Wock.,  May  22,  1897.       *  Muiuihener  vwd.   Woch.,  1899,  No.  4,  S.  108. 


644  DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

current  through  the  right  ventricle.  Among  them  may  be  mentioned— 
(1)  mitral  incompetency  and  stenosis;  (2)  emphysema,  bronchitis,  col- 
lapse of  a  portion  of  the  lung,  contraction  of  a  lung  from  pleural  ad- 
hesions, and  cirrhosis  of  the  lung ;  (3)  right-sided  valvular  lesions,  par- 
ticularly obstruction  at  the  pulmonary  orifice  ;  (4)  it  is  doubtful  whether, 
on  account  of  the  normal  situation  of  the  right  ventricle,  pericardial 
adhesions  induce  hypertrophy  of  this  chamber. 

Hsrpertropliy  of  l^e  Auricles. — Hypertrophy  with  dominant  dilatation 
of  the  left  auricle  occurs  in  mitral  disease,  and  especially  in  mitral  ste- 
nosis. The  right  auricle  hypertrophies,  though  not  invariably,  when  the 
blood-pressure  in  the  pulmonary  vessels  is  pronounced  from  any  cause. 
Stenosis  of  the  tricuspid  orifice  is  occasionally  the  sole  cause  of  thicken- 
ing of  the  right  auricular  wall,  which  also  becomes  hypertrophied  in  tri- 
cuspid incompetency. 

Ssrmptoms. — There  is  usually  an  entire  absence  of  subjective  symp- 
toms when  compensation  is  efiicient.  When  present,  their  intensity 
varies  with  the  degree  of  the  hypertrophy,  which  is  then  pronounced, 
as  a  rule,  and  often  already  attended  by  incipient  dilatation.  They 
may  be  local  entirely,  though  frequently  general  as  well.  Of  the  former, 
precordial  discomfort  and  uneasiness  from  the  violence  of  the  impulse 
occur.  They  are  most  annoying  when  the  patient  is  in  the  recumbent 
posture  on  the  left  side  and  when  the  hypertrophy  is  dependent  upon 
nervous  causes.  Pain  and  palpitation  are  seldom  complained  of  except 
by  neurasthenics  and  patients  suifering  from  enlargement  due  to  tobacco 
or  excessive  muscular  exertion.  Decided  aggravations  of  the  local  mani- 
festations may  follow  the  operation  of  influences  that  create  a  demand 
for  increased  cardiac  action,  such  as  undue  mental  emotion  or  excite- 
ment, physical  exhaustion,  active  bodily  exercise,  and  gourmandizing. 

The  general  symptoms,  when  present,  may  fluctuate  or  even  intermit. 
Those  most  frequently  observed  are  fulness  in  the  head,  often  amounting 
to  actual  headache,  tinnitus  aurium,  carotid  pulsations,  flushing  of  the 
face,  flashing  of  light  before  the  eyes,  and  of  ten  prominent  eyeballs.  These 
symptoms  are  attributable  to  the  increased  vigor  of  the  cerebral  circulation. 

Remote  Effects. — General  or  total  hypertrophy  promotes  high  ten- 
sion throughout  the  arterial  tree.  Endarteritis  and  arterio-sclerosis  are, 
as  a  conse(iuence,  frequent  consentaneous  developments  in  advanced 
cases,  especially  when  the  cause  of  the  enlargement  has  been  increased 
tension  in  the  peripheral  vessels,  as  in  Bright's  disease.  With  a  circu- 
lation too  forcibly  carried  on,  as  in  hypertrophy,  the  sclerotic  vessels 
are  overstrained,  and  are  apt  to  rupture.  The  break  oft^en  occurs  in  the 
brain  {apoplexy)  or  in  the  lung  (pulmomary  apoplexy),  and  hemorrhage 
from  the  lung  (hemoptysis),  due  to  left  ventricular  hypertrophy,  is  more 
common,  I  believe,  than  is  supposed.  Some  of  the  symptoms  are  due  to 
the  cause  or  causes  of  the  hypertrophy. 

Physical  Signs  in  Left-sided  Hsrpertrophy. — Inspection. — In  females 
and  in  children  with  soft,  yielding  ribs  there  is  visible  bulging.  The 
intercostal  spaces  are  much  broadened  and  the  apex-beat  covers  an  in- 
creased area,  the  extension  being  downward  and  to  the  left.  The  whole 
l)ody  of  the  patient,  and  even  the  bed  on  which  he  may  be  lying,  may 
sliare  visibly  in  the  cardiac  impulse. 

Palpation. — In  pronounced  grades  the  impulse  may  be  felt  as  low 
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down  as  the  seventh  interspace  and  as  far  to  the  left  as  the  axilla.  In 
simple  hypertrophy  it  is  carried  downward  to  the  sixth  intercostal  space 
and  outward  to  a  point  near  the  anterior  axillary  line.  The  impulse  is 
slow,  forcible,  and  heaving,  the  "thrust"  lifting  the  fingers  of  the  ex- 
aminer. In  eccentric  hypertrophy  (hypertrophy  with  dilatation),  though 
heaving  and  forcible,  it  is  somewhat  more  abrupt,  as  in  cardiac  dilata- 
tion. Over  the  aortic  orifice  a  short  diastolic  impulse  may  also  be  felt 
occasionally  (double  impulse).  Pressing  the  fingers  into  the  second  and 
third  right  spaces  will  detect  an  impulse  if  the  aorta  be  dilated.  The 
pulse  in  pure  hypertrophy  is  full,  strong,  regular,  and  of  normal  rate ; 
it  is  also  prolonged,  owing  to  increased  tension.  In  eccentric  hyper- 
trophy it  is  more  abrupt,  soft,  full,  and  somewhat  accelerated. 

Perctission. — This  defines  only  approximately  the  degree  of  enlarge- 
ment, as  the  hypertrophy  may  take  a  backward  direction  or  there  may 
be  more  than  the  usual  overlapping  of  the  heart  by  the  lung.  Traced 
upward,  dulness  may  terminate  in  the  second  interspace,  whilst  to  the 
left  it  may  extend  1  or  2  inches  (2.5-6  cm.)  beyond  the  mid-clavicular 
line.  When  hypertrophy  is  of  moderate  extent  the  left  limit  of  dulness 
corresponds  with  the  results  of  palpation  and  inspection ;  but  when  it 
is  of  immoderate  extent  the  extension  of  dulness  does  not  keep  pace 
with  the  systolic  impulse,  which  is  diffused  to  points  beyond  the  limits 
of  contact  of  the  heart  with  the  thoracic  wall.  If  concomitant  hyper- 
trophy of  the  right  ventricle  be  present,  dulness  will  also  extend  to  the 
right  {vide  infra). 

Auscultation. — The  sounds  vary  with  the  grade  of  the  morbid  proc- 
ess and  the  variety.  In  simple  hypertrophy  of  marked  type  a  pro- 
ion^tion  of  the  first  sound  is  always  appreciable,  and  usually  it  is 
duller  than  the  normal.  The  second  sound  (aortic)  is  intensified,  clear,  and 
often  ringing.  The  degree  of  accentuation  depends  partly  upon  the 
vigor  of  the  left  ventricle,  though  chiefly  upon  the  condition  of  the 
blood-vessels.  Reduplication  of  the  second  sound,  due  to  high  tension, 
is  common  (e.  g.  in  Bright's  disease).  The  first  sound  may  also  be  du- 
plicated. In  dilated  hypertrophy  the  first  sound  is  clearer  and  more 
abrupt,  while  the  second  is  less  marked  or  even  faint.  Modification  of 
these  sounds  occurs  when  hypertrophy  is  due  to  chronic  valvular  disease. 

Hsrpertrophy  of  the  Bight  Ventricle. — One  or  more  of  the  causal  fac- 
tors that  produce  augmented  tension  in  the  pulmonary  vessels  are  pres- 
ent, and,  if  properly  appreciated,  will  throw  light  upon  the  condition. 
There  may  be  an  absence  of  all  symptoms  if  the  hypertrophy  exactly 
balances  the  result  of  the  obstructive  forces,  and  this  state  may  be  main- 
tained for  a  long  period  of  time.  Undue  exertion,  however,  soon  leads 
to  temporary  dyspnea  in  many  cases.  When  secondary  to  emphysema 
or  cirrhosis  of  the  lung  the  symptoms  occasioned  by  the  latter  diseases, 
such  as  cough  and  dyspnea^  may  completely  veil  any  symptoms  that 
may  be  due  to  the  hypertrophy.  Discomfort  in  the  cardiac  region 
should,  however,  arouse  suspicions  of  the  existence  of  the  hitter  con- 
dition. When  dilatation  of  the  ventricle  supervenes,  as  is  usual,  and 
the  clinical  evidences  of  tricuspid  incompetency  develop,  then  pulmo- 
nary symptoms,  due  to  venous  congestion,  are  prominent;  these  are 
bronchial  catarrh,  shortness  of  breath,  and  the  like.  Later,  general 
cyanosis  and  edema  appear.     As  pointed  out  in  the  discussion  of  Mitral 
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Stenosis  with  permanently  heightened  tension  and  overgrowth  of  the 
right  ventricle,  the  lung-vessels  become  atheromatous  and  the  lung- 
tissue  the  seat  of  brown  induration.  Owing  to  the  fact  that  the  scle- 
rotic vessels  are  easily  ruptured,  hemoptysis — a  not  uncommon  event 
after  sudden  great  exertion — is  to  be  expected;  intense  pulmonary 
congestion  and  apoplexy  may  also  be  met  with  in  hypertrophy  with 
dominant  dilatation. 

Physical  Signs. — These  have  been  in  the  main  detailed  in  speaking 
of  affections  of  the  mitral  valve.  Inspection  discloses  bulging  of  the 
sixth  and  seventh  left  costal  cartilages  and  of  the  lower  sternum.  In 
the  angle  between  the  ensiform  cartilage  and  the  seventh  rib  an  epigas- 
tric impulse  may  be  visible,  but  more  commonly  the  impulse  is  in  the 
sixth  interspace,  close  to  the  left  edge  of  the  sternum.  It  is  also  very 
generally  seen  to  the  right  of  the  sternum,  in  the  third  and  fourth 
interspaces,  and  particularly  is  this  the  case  in  eccentric  hypertrophy, 
forming  a  highly  characteristic  sign.  The  apex-beat  is  therefore  diffuse, 
the  radial  pulse  is  small,  and  in  ailated  hypertrophy  it  is  increased  in 
frequency,  and  is  small,  unsustained,  and  irregular. 

Percussion  shows  the  extension  of  cardiac  dulness  to  a  point  an  inch 
(2.6  cm.)  or  more  beyond  the  right  sternal  border.  When  there  is  great 
increase  transversely,  dilatation  is  most  probably  associated  and  may 
predominate  over  hypertrophy.  The  auscultatory  signs  are  not  distinct- 
ive unless  dilatation  also  exists,  when  the  first  sounds  are  clear  and 
sharp.  In  simple  hypertrophy  the  first  sound  is  slightly  prolonged  and 
lower  than  in  health.  Owing  to  the  high  vascular  tension  throughout 
the  lungs  the  second  sound  at  the  pulmonary  valve  is  accentuated,  and 
reduplication  of  the  second  sound  may  occur  for  the  same  reason. 

It  must  be  kept  in  remembrance  that  when  advanced  emphysema  is 
present  all  the  physical  signs  will  be  greatly  modified,  and  may  even  be 
entirely  negative,  though  the  heart  be  of  largo  size.  Under  these  cir- 
cumstances venous  pulsation  in  the  neck  would  be  diagnostic  of  dilated 
hypertrophy  of  the  right  ventricle. 

Hsrpertrophy  of  the  Left  Auricle. — This  may  be  assumed  to  occur  in 
mitral  stenosis  and  incompetency  in  order  to  compensate  for  these 
lesions  :  it  cannot,  however,  be  recognized  positively  by  physical  signs. 
When  the  chamber  is  at  the  same  time  extensively  dilated,  the  dulness 
may  be  extended  upward  to  the  left  of  the  sternum,  passing  over  the 
third  and  even  second  interspaces.  At  this  point — the  second  inter- 
space— a  presystolic  wave  may  now  be  noticeable. 

Hsrpertrophy  of  the  right  auricle,  associated  with  dilatation,  is  per- 
haps more  common  than  its  counterpart  on  the  left  side.  It  is  secondary 
to  tricuspid  incompetency  (rarely  stenosis)  and  enlargement  of  the 
right  ventricle,  and  hence  has  the  same  etiology  as  the  latter  conditions. 

The  physical  sif/ns  are — systolic  jugular-pulsation,  sometimes  a  pre- 
systolic wavy  pulsation  over  the  third  and  fourth  interspaces  to  the  right 
of  the  sternum,  extension  of  cardiac  dulness  to  the  same  interspaces, 
and  other  si^rns  of  tricuspid  regurgitation. 

Diagnosis. — The  recognition  of  cardiac  hypertrophy  is  possible 
only  by  attention  to  the  physical  signs.  Next  to  these,  in  point  of 
diagnostic  value,  come  the  causes,  which  should  therefore  be  diligently 
searched  for ;  the  rational  symptoms  are  least  in  value,  though  usually 
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corroborative.  It  is  difficult  to  establish  a  diagnosis,  even  approx- 
imately, when  extensive  emphysema  coexists.  As  before  pointed  out, 
venons  pulsation  in  the  neck  would  point  indisputably  to  right  ventric- 
ule  enlargement. 

DUfermitial  DiagnosiB. — Conditions  that  cause  an  increase  in  the  pre- 
cordial area  of  dulness,  except  hypertrophy,  must  be  eliminated.  (1) 
Pericardial  Effusion. — A  careful  analysis  of  the  physical  signs  and  the 
history  will  suffice.  (2)  Aneurysm, — in  this  affection  the  enlargement 
is  altogether  upward  and  to  the  left  or  right.  This  fact,  joined  with 
the  other  evidences  of  aneurysm,  should  obviate  error.     (3)  Mediastinal 

Sowths  also  enlarge  the  dull  space  mainly  upward  and  to  the  right  or 
%  though  the  point  of  cardiac  contact  may  be  increased  and  the  heart 
carried  forward.  (4)  Displacement  of  the  heart  does  not  give  a  heaving 
impulse  nor  an  increased  area  of  dulness ;  moreover,  it  usually  furnishes 
its  special  cause  (pleural  effusion).  (5)  Abnormally  narrow-chested 
persons  present  a  considerably  increased  superficial  zone  of  dulness, 
partly  owing  to  the  position  assumed  by  the  lungs  and  partly  (perhaps 
chiefly)  to  their  imperfect  development.  Since  there  is  usually  an 
entire  absence  of  all  other  physical  signs  of  hypertrophy,  ordinary 
caution  will  exclude  the  latter  complaint.  (6)  Affections  of  the  Lungs 
and  Pleuroe, — Left-sided  pleurisy  with  retraction  may,  by  exposing  a 
large  part  of  the  anterior  surface  of  the  heart,  give  rise  to  signs  of 
moderate  hypertrophy.  The  presence  of  the  former  condition,  the  lack 
of  lung-expansion  on  deep  inspiration,  the  displacement  of  the  heart  to 
the  left  and  upward,  and  an  absence  of  the  causes  of  hypertrophy  should 
lead  to  a  correct  conclusion.  (7)  Phthisis  and  cirrhosis  of  the  Jung^  with 
or  without  pleurisy,  may  in  like  manner  produce  apparent  enlargement 
of  the  heart.  It  must  also  be  remembered  that  cirrhosis  of  the  lung  is 
one  of  the  causes  of  right-sided  hypertrophy,  and  that  the  latter  condi- 
tion may  therefore  be  present. 

Prognosis  and  Course. — The  course  that  will  be  pursued  depends 
largely  upon  the  stage  at  which  the  case  has  arrived  and  the  character 
of  its  special  cause.  I  have  repeatedly  found  postmortem  evidence  of  a 
moderate  grade  of  hypertrophy  in  persons  who  died  of  other  affections, 
and  with  especial  relative  frequency  in  those  who  had  constantly  fol- 
lowed manual  pursuits.  Simple  cardiac  hypertrophy,  being  compensa- 
tory as  a  rule,  exerts  in  nearly  all  instances  a  salutary  influence,  and 
if  the  processes  that  constitute  the  causal  factors  are  not  steadily  pro- 
^essive,  life  may  not  only  not  be  curtailed,  but  be  greatly  len<rthened 
by  its  existence.  Even  in  organic  valvular  disease  of  the  heart  hyper- 
trophy prolongs  life  by  overcoming  the  ill  effects  of  the  valve-lesion 
and  by  maintaining  the  normal  circulatory  e(]uilibrium.  But  since  in 
this  class  of  cases  the  lesion  is  progressive  despite  treatment,  a  limit  is 
reached  sooner  or  later  beyond  which  the  increased  vigor  on  the  part  of 
the  heart  cannot  be  maintained.  The  nutritive  functions  become  inade- 
quate in  obedience  to  a  natural  law,  and  muscular  degenerations  then 
occur,  followed  by  disturbances  of  the  circulation  due  to  cardiac  weak- 
ness and  secondary  dilatation.  It  must,  however,  be  recollected  that 
the  heart  may  at  no  time,  in  the  course  of  certain  cases,  fully  compen- 
sate for  the  causal  condition — e.  g.  a^  when  a  valve  ruptures  with  start- 
Hng  suddenness.     Failure  of  the  cardiac  nutrition  at  once  renders  the 
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prognosis  unfavorable.  The  cardiac  sounds  now  give  notice  that  the 
hypertrophy  no  longer  meets  the  requirements  of  the  case.  The  sys- 
tolic pause  grows  longer  (with  abbreviation  of  the  first  sound),  and  the 
diastolic  shorter.  Occasionally,  as  the  result  of  undue  muscular  exer- 
cise, acute  dilatation,  followed  by  a  speedy  termination  of  life,  is 
observed.  I  believe  that  hypertrophy  of  the  left  ventricle  warrants  a 
more  favorable  prediction  than  can  be  made  in  hypertrophy  of  the  right, 
and  this  for  two  reasons :  first,  the  increased  capacity  for  work  of  the 
left  ventricle ;  second,  the  milder  character  of  the  many  factors  that  are 
productive  of  left  ventricular  hypertrophy,  as  compared  with  those  of 
the  right.  In  special  instances,  however,  the  reverse  may  obtain,  as 
when  left-sided  hypertrophy  is  associated  with  or  caused  by  general 
arterial  degeneration.  It  may  be  of  advantage  to  the  student  and  junior 
physician  to  recapitulate  here  a  few  of  the  chief  points  that  are  prog- 
nostically  favorable  as  well  as  those  that  are  unfavorable:  Favorable 
Conditions. — (1)  When  the  hypertrophic  development  fully  compensates 
the  causal  lesion ;  (2)  when  the  causes  are  removable  or  more  or  less 
amenable  to  treatment ;  (3)  when  the  external  conditions  under  which 
the  patient  lives,  his  habits,  and  general  nutrition  are  good.  Unfavor- 
able.— (1)  When  signs  of  imperfect  nutrition  of  the  heart  arise;  (2) 
when  evidences  of  advancing  cardiac  dilatation  (dyspnea,  rapid,  irregular 
pulse,  edema)  show  themselves ;  (3)  when  poverty,  poor  food,  intemperate 
habits,  and  an  unhygienic  environment  are  all  combined ;  (4)  when  appar- 
ent cardiac  vigor  suddenly  gives  place  to  dilatation  and  great  cardiac 
weakness. 

The  treatment  Las  for  its  prime  objects  the  establishment  of  full, 
and  the  prevention  of  failure  of,  compensation  (yide  Chronic  Valvular 
Disease). 

Over 'hypertrophy^  as  indicated  by  certain  cerebral  and  thoracic 
symptoms,  may  require  the  employment  of  measures  to  reduce  the  con- 
tractile energy  of  the  left  ventricle,  although  direct  cardiac  depressants 
(aconite,  and  the  like)  are  rarely  needed.  It  requires  careful  dietetic 
and  hygienic  management.  Briefly,  the  diet  should  be  nutritious,  but 
the  more  concentrated  forms  of  food  should  be  used  very  sparingly,  and 
the  daily  quantity  should  be  slightly  less  than  that  required  in  health. 
It  must  be  non-stimulating,  and  tea,  coffee,  alcohol  in  all  forms,  and 
smoking  must  be  prohibited.  The  physical  exercise  should  be  moderate 
in  amount  and  of  the  gentlest  sort ;  and  if  the  patient's  occupation  tends 
to  stimulate  the  heart,  it  must  be  immediately  abandoned.  A  mild 
saline  purge  (sij  to  gss — 8.0  to  16.0 — of  Rochelle  salts  once  daily)  is 
quite  beneficial. 

For  relief  of  the  cerebral  symptoms  (tinnitus  aurium,  vertigo, 
fulness)  and  the  precordial  discomfort  the  physiologic  relaxants  of  the 
capillaries  and  the  arterioles  are  of  great  service,  particularly  when 
arterio-selerosis  is  a  traceable  cause.  Among  them  nitroglycerin  in  full 
doses  and  veratrum  viride  are  most  useful ;  the  efficacy  of  both  may  often 
be  enhanced  bv  the  addition  of  the  bromids.  In  cases  of  nervous  origin 
the  bromiils,  with  preparations  of  valerian,  are  the  most  valuable  agents. 
Nothing,  however,  is  of  higher  im])ortance  than  the  determination  and 
removal  of  tlie  cause  when  possible.  After  compensation  has  failed  the 
further  treatment  is  identical  with  that  of  cardiac  dilatation. 
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DILATATION  OP  THE  HEART. 

Sefinitioil. — ^By  dilatation  of  the  heart  is  meant  an  enlargement  of 
its  various  cavities.  The  walls  of  the  chambers  may  in  consequence  be 
thinner  than  in  health,  but  much  more  commonly  they  are  thicker,  as  in 
dilatation  with  hypertrophy.  Both  hypertrophy  and  dilatation  are  rela- 
tive terms,  but  the  latter  has  reference  to  that  condition  in  which  the 
cavities  are  distended  out  of  proportion  to  the  diameter  of  their  walls. 

Varieties. — (1)  Dilatation  with  Hypertrophy. — Here  there  is  a  pro- 
gressive increase  in  the  capacity  of  the  chambers  until  they  attain  to 
large  dimensions.  The  cardiac  walls  continue  of  abnormal  thickness, 
yet  the  vigor  of  the  divisions  affected  may  be  relatively  diminished  to  a 
remarkable  degree,  owing  to  the  weakening  influence  of  the  degenerative 
processes  that  attack  the  hypertrophied  muscles.  In  eccentric  hyper- 
trophy the  heart-cavities  are  dilated,  but  the  hypertrophied  cardiac  walls 
are  sufficiently  vigorous  to  meet  the  demands  of  the  circulation.  This 
condition  should  not  be  regarded  as  identical  with  dilatation  with  hyper- 
trophy^ but  frequently  merges  into  the  latter,  the  size  of  the  cavities 
now  being  proportionately  greater  than  is  the  thickness  or  the  functional 
power  of  their  walls. 

(2)  Dilatation  with  Thinning  of  the  Heart-walls. — The  diminution  in 
the  diameter  of  the  cardiac  muscles  may  be  slight  if  the  capacity  of  the 
chambers  involved  be  only  moderately  increased.  Instances  of  this  sort 
are  sometimes  seen  to  follow  prolonged  fever  (typhoid).  On  the  other 
hand,  the  process  of  attenuation  may  reach  a  high  grade,  the  greatly 
thinned  cardiac  wall  being  scarcely  capable  of  holding  the  weight  of 
the  contained  blood. 

(3)  Dilatation  with  little  or  no  variation  from  the  normal  cardiac  wall 
has  also  been  described  by  some  authors.  It  is  to  be  observed,  however, 
that  stretching  of  a  cavity  whose  walls  are  of  normal  thickness  must  be 
attended  with  thinning  of  those  walls. 

Pathology. — Dilatation  with  hypertrophy  is  generally  secondary 
to  valve-lesions,  and  affects  more  than  one  cavity  as  a  rule.  It  may 
happen,  as  in  advanced  aortic  regurgitation,  that  all  the  divisions  are 
dilated.  The  right  ventricle  is  somewhat  more  frequently  dilated  than 
the  left,  however,  for  reasons  previously  adduced.  The  auricles  (espe- 
cially the  left)  are  more  frequently  expanded  than  the  ventricles ;  hence 
of  all  the  chambers  the  left  ventricle  is  least  apt  to  dilate.  The  extent 
of  the  relative  increase  in  the  capacity  of  the  cavities  is  variable,  and 
often  remarkable.  As  an  example  of  extreme  dilatation  of  a  chamber, 
the  left  auricle  in  cases  of  mitral  stenosis  may  be  singled  out ;  I  have 
seen  an  instance  in  which  this  auricle  was  capable  of  containing  twenty- 
two  ounces  of  blood.  The  septum  may  be  seen  to  bulge  when  one  ven- 
tricle only  is  stretched.  Extensive  dilatation  of  the  chambers  produces 
a  dilated  condition  of  the  auriculo-ventricular  rings,  which  in  turn  gives 
rise  to  relative  incompetency.  Other  cardiac  orifices  are  found  to  be 
similarly  dilated.  Dombrowski  ^  has  drawn  attention  to  the  fact,  first 
pointed  out  by  Wolf,  that  the  surface  of  the  mitral  leaflets  greatly  ex- 
ceeds the  orifice,  and  Kirschner  and  Garcin  contend  that  the  anterior 

* '' Functional  Insufficiency  of  the  Valves  of  the  Ixjft  Heart,"  Revue  de  Mldecine^  Sept 
10, 1893. 
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flap  alone  suffices  to  close  the  mitral  orifice,  ^'  even  when  the  left  heart 
is  considerably  dilated."  Dombrowski  believes  that  functional  incom- 
petency is  due,  in  many  cases,  ^'to  muscular  dilatation,  producing  a 
separation  of  the  insertions  of  the  papillary  muscles,  which  in  systole 
cannot  approach  each  other  near  enough  to  allow  the  valves  to  close,  the 
contraction  of  the  papillary  muscles  only  increasing  the  difficulty." 
Great  dilatation  of  the  left  auriculo-ventricular  ring  is,  however,  prob- 
ably an  important  factor  in  the  causation  of  relative  mitral  incompetency. 
The  tricuspid  valves,  being  scarcely  competent,  normally,  are  unques- 
tionably incompetent  when  that  orifice  is  considerably  dilated. 

The  shape  of  the  heart  is  altered  according  to  the  seat  and  extent  of 
the  dilatation.  When  all  the  cavities  are  dilated  the  organ  assumes  a 
globular  form,  while  dilatation  of  the  ventricles  only  produces  broaden- 
ing of  the  apical  region. 

Condition  of  the  Endocardium  and  Cardiac  Muscle, — The  muscular 
tissue  generally  exhibits  degenerations  (fibroid,  fatty,  or  parenchyma- 
tous). Important  as  is  the  part  played  by  the  ganglia  in  maintaining  the 
nutritive  integrity  of  the  heart  by  supplying  nervous  force,  our  knowledge 
of  the  alterations  that  may  occur  in  them  in  this  condition  is  as  yet  verr 
imperfect.  Ott  and  others  have,  however,  found  them  to  be  degenerated. 
Opacity  and  patchy  roughening  of  the  endocardium  are  common.  The  pa* 
rietes  and  endocardium  may,  however,  have  a  normal  color  and  structure. 

Ktiology. — Entering  into  the  causation  of  cardiac  dilatation,  there 
are  two  essential  factors :  (1)  increased  endocardial  tension ;  (2)  dimin- 
ished resistance.  These  often  act  together.  Broadbent  contends  that  the 
special  feature  of  dilatation  is  the  imperfect  emptying  of  the  ventricles. 

(1)  Increased  Endocardial  Tension. — It  is  to  be  premised  that  a  pri- 
mary and  a  secondary  form  occur,  the  latter  being  of  greater  importance 
clinically  than  the  former.  Primary  dilatation  occurs  from  a  recent  ob- 
struction to  the  circulation  of  considerable  magnitude  and  at  any  point 
throughout  the  blood-vessel  system.  A  good  example  is  afforded  by 
aortic  constriction,  in  which  condition  the  obstruction  of  the  aortic  ring 
engenders  dilatation  of  the  left  ventricle  by  raising  the  intraventricular 
pressure ;  this  is  quickly  overcome  by  compensatory  hypertrophy.  In 
the  vast  majority  of  these  instances  the  nutrition  of  the  muscular  fibers 
eventually  suffbrs,  with  consequent  dilatation.  An<fiospastic  dilatation 
is  a  condition  due  to  acute  transitory  spasm  of  the  vessels  (Jacob).* 

Other  causes  of  augmented  endocardial  pressure  have  been  considered 
in  the  discussion  of  Hypertrophy  and  Chronic  Valvular  Lesions.  In 
eccentric  hypertrophy  dilatation  is  a  compensatory  arrangement,  until 
finally  the  cardiac  nutritive  functions  fail  and  dilatation  at  once  predom- 
inates (dilatation  with  hypertrophy).  Compensation  has  now  been  rupt- 
ured. Among  the  exciting  factors  that  may  precipitate  this  accident 
are — recurrent  endocarditis,  intercurrent  febrile  affections  which  over- 
stimulate  the  heart  and  impair  its  muscular  tissue,  general  disturbances 
of  nutrition,  and  physical  and  mental  overstrain. 

Acute  primary  dilatation  may  be  brought  about  by  sudden,  great  ex- 
ertion, as  in  ascending  mountainous  elevations,  excessive  bicycling,  and 
the  like.      Un<ler  these  circumstances  the  heart  palpitates  violently,  and 
there  are  epigastric  pulsation  and  often  pain  in  the  cardiac  region — evi- 
»  Zeitschr.f.  klin.  Med.,  Feb.  4.  1899. 
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dences  of  dilatation  of  the  right  ventricle.  Although  the  heart's  reserve 
capacity  for  work  has  been  exceeded,  rest  followed  by  quite  moderate 
exercise  often  restores  the  conditions  to  the  normal.  I  have  seen  acute 
primary  dilatation  produced  by  strong  emotion ;  in  such  cases  sudden 
contraction  of  the  peripheral  vessels  occurs,  attended  with  arrest  of  the 
heart's  action  ;  this  soon  gives  place  to  violent  palpitation,  and  rarely  to 
dilatation  (angiospastic  dilatation).     Sudden  frisht  may  act  similarly. 

The  remarKable  endurance  of  the  athlete  and  the  gymnast  is  in  part 
owing  to  the  abnormal  amount  of  physiologic  cardiac  reserve  force 
which  they  naturally  possess,  but  it  is  mainly  due  to  the  invigorating 
effect  of  training.  If,  however,  the  training  be  not  so  conducted  as  sym- 
metrically to  develop  the  entire  muscular  system,  or  if  the  exertion  be 
in  excess  of  the  reserve  functional  power  of  the  heart,  then  acute  dila- 
tation may  suddenly  arise.  From  this  accident  (cardiac  fatigue)  recov- 
ery may  take  place ;  sometimes,  however,  it  initiates  organic  valvular 
disease,  and  thus  prohibits  the  further  undertaking  of  unusual  feats. 
Acute  dilatation  has  been  made  conspicuous  by  recent  contributions,  in 
which  bicycling  is  assigned  as  the  cause. 

Apparently  idiopathic  cases  of  cardiac  dilatation  of  indeterminate 
etiology  rarely  occur. 

(2)  Diminished  Resistance  owing  to  Weakened  Cardiac  Walls. — The 
occurrences  that  weaken  the  cardiac  wall  are  numerous,  and  not  a 
few  lead  to  acute  primary  dilatation,  such  as  myocarditis  due  to  acute 
specific  fevers  (scarlatina,  typhoid,  malaria,  typhus).  It  is  especially 
prone  to  occur  in  rheumatic  endocarditis  and  pericarditis,  B.  Robin- 
son '  calls  forcible  attention  to  serious  dilatation  due  to  the  toxic  action 
upon  the  heart  muscle  of  the  rheumatic  poison.  The  chronic  degenera- 
tions (fatty,  fibroid)  impair  the  contractile  power  of  the  heart.  Nutri- 
tional disturbances  of  varied  origin,  such  as  digestive  disorders,  ill- 
ventilation,  lack  of  open-air  exercise,  and  improper  or  defective  food- 
supply,  may  induce  enfeeblement  of  the  cardiac  muscle.  Dilatation 
is  met  with  also  in  diseases  of  the  blood  (chlorosis,  anemia,  leukemia). 

Clinical  History. — In  acute  dilatation  the  onset  is  sudden.  It  is 
accompanied  by  rapidly  augmenting  dyspnea  and  cardiac  palpitation,  a 
feeling  of  coldness,  and  frequently  by  pain  in  the  precordial  region. 

The  physical  signs  may  be  incontestable.  They  are  venous  pulsation 
in  the  neck,  a  rapid,  feeble  apex-beat,  and  a  systolic  murmur  at  the  tri- 
cuspid valves,  all  of  which  declare  the  presence  of  tricuspid  regurgita- 
tion. In  angiospastic  dilatation  the  pain  may  begin  in  the  extremities, 
and  the  second  heart-sound  may  be  louder  at  the  apex  than  the  first. 
Among  signs  of  subsidiary  value  are  a  venous  turgescence,  a  marked 
epigastric  pulsation,  and  a  sudden  extension  of  dulness  to  the  right ;  the 
puUe  is  small,  irregular,  and  exceedingly  rapid. 

In  the  more  chronic  form  which  arises  from  slowly-acting  causes,  or 
in  that  which  accompanies  eccentric  hypertrophy  or  follows  simple  hy- 
pertrophy due  to  left-sided  heart-  or  lung-tronhle,  the  manifestations 
that  characterize  the  earlier  stages  are  not  at  all  striking.  They  indi- 
cate weak  heart-walls,  and  such  chambers  expel  their  contents  imper- 
fectly during  systole.  Hence  with  each  subsecjuent  diastole  the  abnor- 
mal amount  of  blood  contained  in  them  is  increased.     This  blood-stasis, 

'  Amervoaoi  Joumcd  of  the  Medical  Sciences^  Dec,  1899. 
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as  previously  pointed  out,  often  exteadn  from  the  left  heart  to  the  pal- 
mouary  vesseL^^  froni  the  latter  to  the  right  heart,  and  finally  to  the  j 
general  venous  system.  Both  ui  the  acute  and  chronic  forms,  however, 
failure  of  the.  rit/ht  ventricle  more  often  determines  rupture  of  compen- 
sation* Obviously^  the  symptoms  mu^t  be  thoge  of  organic  diseases  of 
the  heart  (trieu«pid  incompetuncy  in  particular).  Dilatation  of  the 
right  heart,  without  tricuspid  iiisufiiciency,  is  a  frequent  complication  of 
pulmonary  tuberculosis  (Maisonneuve  % 

Physical  Signs. — Inapevlion  in  dilatation  of  the  left  ventricle  i^hows  | 
the  apex-beat  to  be  displaced  outward  and  downward,  and  a  diffase, 
weak,  fluttering,  and  often  distinctly  undulating  impubc.  The  apex* 
beat  will  show  a  greatly  diminished  vigor  in  its  normal  area:  or  thrre 
may  be  no  recognizable  point  of  strongest  impulse  aj*  in  health.  Dis- 
tinct pulsation  in  the  second  left  interspace  is  not  rare.  Its  feeblent-^ts 
and  diffuse  character  are  confirmed  by  palpation.  It  may  he  cjniek  and 
sharp,  though  always  lacking  in  power.  Walsh  first  made  the  capital 
observation — since  abundantly  corroborated — that  the  impulse  may  be 
visible,  yet  not  palpable.  There  may  be  a  mere  vibration  or  an  utter 
absence  of  the  apex-beat  in  advanced  cjises.  The  puis©  is  small  (rarely 
large),  short,  often  rapid,  and  irregular.  Pereiission  shows  a  lateral 
increase  in  diilness  to  the  left,  to  or  even  beyond  the  mid-clavicular  line, 
upward  to  the  second  rib,  and  downward  as  far  as»  though  rarely  below, 
the  sixth  interspace,  except  perhaps,  in  rare  instances,  in  dilatation  with 
hypertrophy.     In  emphysema  the  lungs  unduly  overlap  the  heart. 

Dilatation  of  the  right  ventricle  demands  separate  consideration  so 
far  as  the  impulse  and  percussion-dulness  are  concerned.  The  normal 
impulse  is  largely  replaced  by  the  abnormal  apex-beat  of  the  right  ven- 
tricle, which  advances  to  the  anterior  chest-wall-  The  chief  impulse  ii 
now  seen  and  feebly  felt,  as  a  rule,  below  the  xiphoid  cartilage,  or,  leea  ^ 
commonly,  to  the  right  or  left  of  the  latter.  A  wa\"y  pulsation  is  sec 
to  the  left  of  the  sternum,  over  the  fourth,  fifth,  and  sixth  interspaces! 
and  close  to  its  right  edge.  If  dilatation  of  the  right  auricle  he  ajsso*^ 
ciated,  as  is  often  the  ease«  a  distinct  pulsation  also  occurs  in  the  third 
right  interspace.  Dulness  reaches  to  a  point  1  inch  (2,r>  cm,)  or  more 
beyond  the  right  sternal  border  on  a  level  with  the  fourth  interspace* 

On  autteultation  variable  results  are  ohtjiined  according  to  the  stjite- 
and  diameter  of  the  cardiac  walla.  When  thin  and  not  much  disorgiifi«| 
ized,  the  tirst  sound  is  much  shorter.  shar]>er,  and  louder  than  in  health. 
In  advanced  cases  the  systolic  sounds  may  be  feeble,  though  almost 
always  audible  in  the  aortic  area  (unlike  the  first  sound  in  hypertrophy )« 
The  first  closely  resembles  the  second  sound,  the  long  pause  being  short' 
ened«  resembling  the  systolic  pause  {fetal  heart-noundi).  This  form  of 
arrhythmia  is  a  serious  indication  of  failure  of  the  ventricles.  The  ran- 
ter  rhj/tftvt  is  equally  common.  Irregular  and  intermittent  cardiac  action 
are  usual  phenomena,      Kcdttplicntion  may  occur,  but  is  not  frequenl* 

Pre-existing  ortjanic  murmnrM  obscure  the  sou  nils  due  to  clilatxtien^ 
and,  on  the  other  hand,  the  dilatation  may  also  nlti^r  the  murmtin!  (pre- 
viously audible  I,  and  even  cause  them  to  disappear,  as,  fi^r  example,  in 
mitral  stenosis.  Again,  dilatation  may  induce  relative  iiicomprt«*ncy  or 
superadd  a  murmur,  as  in  cases  of  i^hrontc  valvular  disease  at  the  auriculo- 

*  G(U.  hfbdom.  de  m^L  ei  dr  f 'ftiV,,  Oft.  SO,  IH9S,  >o,  45 ;  Aiia6«,  No,  H'. 
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ventricalar  orifices.  It  is  interesting  to  recall  here  that  proper  treat- 
ment may  remove  a  murmur  due  to  relative  insufficiency,  and  that  this 
treatment  may,  in  turn,  reproduce  an  organic  murmur. 

Diagnosis. — This  is  made  readily  when  there  is  obtainable  a  clear 
history,  together  with  the  following  characteristic  features :  a  weak,  irreg- 
ular heart-action ;  an  extended,  wavy  impulse ;  a  small,  vigorless,  irreg- 
ular, and  intermittent  pulse ;  often  an  indistinct  apex-beat ;  an  outward, 
upward  increase  in  the  percussion-dulness  on  one  or  both  sides,  causing 
the  outline  to  resemble  a  square;  and  a  brief,  sharp,  yet  feeble  first 
sound  that  strikingly  resembles  the  second,  which  is  itself  enfeebled. 

Differential  DiagnoBis. — Hypertrophy^  like  dilatation,  gives  rise  to  an 
extended  area  of  impulse  and  of  percussion-dulness ;  hence  by  the  care- 
less observer  these  conditions  are  sometimes  sadly  confounded.  From 
dilatations,  in  which  the  diagnosis  rests  upon  the  points  above  enumer- 
ated, hypertrophy  is  to  be  distinguished  by  symptoms  of  an  opposite 
nature,  such  as  indicate  increased  energy  on  the  part  of  the  heart.  The 
latter  are — a  slow,  heaving  impulse  ;  a  full,  sustained,  regular  pulse ;  an 
increase  in  the  area  of  dulness,  chiefly  outward  and  downward  ;  abnor- 
mal position  of  the  apex-beat ;  and  the  prolonged,  dull  first  and  accen- 
tuated second  sounds.  To  determine  the  point  at  which  eccentric  hyper- 
trophy ends  and  dilatation  (with  hypertrophy)  begins  is  often  difficult ; 
but  a  careful  discrimination  must  be  attempted,  and  I  have  already  dis- 
cussed the  ushering-in  symptoms  of  dilatation  following  hypertrophy 
(chiefly  of  the  right  ventricle)  in  connection  with  Chronic  Valvular 
Disease.  Occurring  in  left  ventricle  hypertrophy,  dilatation  first  be- 
trays itself  by  a  change  in  the  position  of  the  visible  apex-beat  and  the 
palpable  impulse.  Thus,  the  maximum  point  of  the  apex-beat  of  hyper- 
trophy very  early  becomes  rounded  and  indefinite,  and  later  is  diffuse 
and  wavy.  The  strong,  heaving  thrust  of  the  impulse  gives  place  to  the 
shorter,  more  sudden  shock  of  commencing  dilatation,  indicating  weak- 
ness. These  signs,  together  with  a  reduction  in  the  strength  and  an  in- 
creased frequency  or  irregularity  of  the  pulse,  show  the  condition  to  be 
dilatation  with  hypertrophy. 

The  progfnosis  is  bad,  as  a  rule,  and  may  be  said  to  be  that  of  the 
causative  factors. 

Treatment. — This  in  all  essential  particulars  is  identical  with  the 
treatment  of  organic  heart-affections  after  rupture  of  compensation.  The 
etiology  in  many  cases  differs  from  that  of  the  organic  valvular  affections 
of  the  heart;  and  next  to  rest  and  the  use  of  cardiac  stimulants,  the  re- 
moval of  the  remote  and  near  causes  of  the  dilatation  is  the  most  im- 
portant part  of  the  treatment.  Individual  cases  frecjuently  present 
special  indications ;  but  in  all  the  work  of  the  heart  is  increased  and 
the  propulsive  power  of  the  organ  diminished.  In  cases  of  non-valvu- 
lar origin  digitalis  and  other  heart-stimulants  may  be  omitted  early,  as 
a  rule ;  though  they  should  be  resumed  if  there  be  a  recurrence  of  seri- 
ous indications  of  ailatation.  When  the  dilatation  has  been  overcome 
careful  attention  is  to  be  bestowed  upon  all  the  details  of  the  patient's 
life  and  sanitary  surroundings  in  order  to  force  his  bodily  nutrition  to 
the  utmost.  Every  precautionary  measure  having  for  its  aim  the 
prevention  of  a  recurrence  of  the  dilatation  must  also  be  advised  and 
enjoined. 
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MYOCARDITIS. 

( Carditis,) 

Definition. — An  inflammation  of  the  muscle-substance  of  the  heart 
It  may  be  acute  or  chronic. 

ACUTE  MYOCABDinS. 

Pathology  and  Varieties. — (1)  Acute  ParenchymatouB  Myocarditis. 

— This  is  characterized  by  a  granular  degeneration  of  the  muscular  fibers 
of  the  parenchyma  of  the  organ,  with  a  numerical  increase  in  their  nu- 
clei. The  muscle-structure  throughout  looks  pale,  is  turbid,  and  very 
soft.     Many  cases  of  a  severe  type  terminate  in  fatty  degeneration. 

(2)  Acute  Diffuse  Interstitial  MyocarditiB. — Here  the  primary  altera- 
tions affect  the  connective  tissue  of  the  myocardium;  the  histologic 
changes  consist  in  round-cell  infiltration. 

(3)  Acute  Oircumscribed  liyocarditiB. — In  this  variety  the  degenerative 
processes  result  in  necrosis  of  the  tissues  over  large  or  small  areas,  with 
abscess-formation.  Though  usually  multiple,  these  abscesses  vary  con- 
siderably in  number,  and  may  rupture  either  into  the  various  cardiac 
chambers  or  into  the  pericardium.  Thus,  the  purulent  contents  of  the 
abscess,  when  there  is  established  a  fistulous  communication  with  an 
endocardial  chamber,  find  their  way  into  the  blood-stream  and  are  con- 
veyed to  all  parts  of  the  arterial  system,  frequently  setting  up,  here  and 
there,  embolic  processes  of  an  infectious  nature.  The  blood  in  turn 
enters  the  abscess-cavity,  exerting  pressure  on  the  walls,  and  may  either 
produce  an  acute  aneurysmal  dilatation  of  the  heart-wall  or  occasion 
fatal  rupture  into  the  pericardium.  More  frequently,  perhaps,  the  con* 
nective-tissue  wall  of  the  abscess  yields  gradually  during  the  ventricular 
diastole,  when  the  cardiac  aneurysm  is  formed  with  corresponding  slow- 
ness. Occurring  in  the  vicinity  of  one  of  the  auriculo-ventricular 
valves,  abscesses  may  cause  mitral  or  tricuspid  incompetency.  Owing 
to  their  tendency  to  burrow,  they  may  perforate  the  interventricular 
septum,  thus  creating  a  fistulous  connection  between  the  two  sides  of 
the  heart,  and  resulting  in  an  intermingling  of  venous  and  arterial  blood. 
The  abscess  may  become  encysted,  then  caseous,  and  finally  undergoes  a 
calcareous  process.     Multiple  abscesses  usually  affect  the  left  ventricle. 

Btiology. —  The  causes  of  myocarditis  are — (a)  endo-  and  pericar- 
ditis in  the  course  of  rheumatism :  it  is  probable  that  rheumatic  myo- 
carditis may  also  exist  without  involvement  of  the  endo-  or  pericardium ; 
(6)  the  infectious  processes  in  acute  specific  fevers ;  {c)  infectious  emboli, 
lodging  in  the  branches  of  the  coronary  arteries  in  connection  with  sep- 
ticemia, pyemia,  and  acute  ulcerative  endocarditis,  and  commonly  termi- 
nating in  abscesses  (circumscribed  myocarditis).  The  first  two  of  these 
causes  give  rise  to  acute  diffuse  interstitial  and  acute  parenchymatous 
myocarditis  as  a  rule,  although  Freund  calls  attention  to  the  frequency 
with  which  circumscribed  myocarditis  is  associated  with  rheumatism  and 
diseases  of  the  joints.  As  compared  with  the  female  war,  the  male 
suffers  much  more  frequently. 

Symptoms  and  Diagnosis. — The  symptoms  are  practically  nega- 
tive.    They  point  merely  to  great  cardiac  enfeeblement.    When  cardiac 
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Weakness,  aa  shown  by  a  rapid,  smalU  compressible,  and  irregular  puhe, 
^'tidb?  attacks  of  cardiac  palpitation  and  8i/ncopt\  come?  on  suddenlj 
*«»  the  course  of  rheumatisiD,  septicemia,  or  otber  causal  affections,  myo- 
^^^niiiig  may  be  suspected.  Later,  signs  of  venous  stasis  appear.  The 
^^^ata! 9pnptoms  may  suggesit  meningitis  or  salicylic-acid  poisoning. 
^Soplik  *  calls  attention  to  certain  symptoms  (pallor,  faintness,  vomiting, 
i^^TfifuIar,  feeble  heart-action,  disturbance  of  the  respiration  and  pulse- 
'•Titio)  that  should  arouse  suspicion  of  myocarditis  in  the  course  of  an 
iitftctious  disease  in  childhood. 

The  physical  signs  simulate  those  of  dilatation,  and  may,  indeed,  be 

lir]^ly  dependent  upon  the  presence  of  the  latter  comlition.     Early  the 

action  of  the  heart  is  tumultuous*;  the  sounds  on  atiscuitation  are  short, 

siarp,  and  finally  very  feeble.     Mitryniits  in  myocarditis  are  not  rare,  and 

are  not  necessarily  dependent  upon  dilatation.     KiehFs  work  shows  the 

rfependence  of  the  valves  for  their  complete  closure  upon  a  norma!  state 

of  different  jvortions  of  the  heart-muscles,  and  thus  explains  these  mur- 

'»Dts,     The  special  conditions  rendering  the  murmurs  audible  are  great 

dilatation,  softening  of  thepapillary  muscle,  and  abscesses  near  the  valves. 

For  the  recognition    of  cardiac  anctin/ifnt,  see  p.  660.     The  symp- 

to^ms  of  visceral  or  cut3,ueonH  embolic  p^roccsjtcs,  comhined  with  a  murmur 

^^:^d  a  septic  type  of  fever,  are  suspicious  of  the   existence  of  circum- 

•<!?Tibed  myocarditis     The  great  variability  as   to  the  intensity  of  these 

*fc^  urmurs  is  an  important   point,  espeeialiy  in  attempts  to  discrimimite 

^**>om  murmurs  due  to  cndtu^nrdial  ^hdiifies.     The  latter  usually  coexist 

^^^"ith  a  more  marked  accentuation  of  the  pulmonary  second  sound. 

"^  Prognosis. — The  diffuse  forms  are  fatal ;   the  circumscribed  form 

lay,  howeven  en«l   in   recovery.      Mynearditis  may  end   life  suddenly. 

The  treatment  is  identical  with  that   indicated  for  endocarditis  and 

ericarditi^ — diseases  of  which  myocarditis  is  often  a  complication.    The 

^ffecti*  of  digitalis,  particularly  when  myocarditis  supervenes  upon  old 

^eart'lesions^  are  quite  unsatisfactory.     When  myocarditis  is  suspected 

^$  an  independent  condition  absolute  rest  must  be  enjoined,  the  general 

titiirition  maintained,  and  the  more  urgent  symptoms  relieved. 

CHRONIC  MYOCARDITIS, 

(Fibrous  MifocaiditU.) 

Definition. — ^A  gradually  developing  inflammation  of  the  cardiac 
interstitial   connective  tissue,  resulting  in   induration. 

Pathology.^ — The  characteristic  changes  may  be  diffuse,  tbowgh 
most  frequently  they  are  confined  to  certain  portions  of  the  muscular 
structure,  the  left  ventricubir  wall,  the  septum,  and  the  papillary  muscles 
being  the  three  favorite  .seats  of  the  process.  This  is  sometimes  of  ante- 
natal development,  and  then  its  usual  seat  is  near  the  apex  of  the  right 
ventricle.  The  hardened  spots  take  the  form  of  more  or  less  rounded 
patches  or  broad  lines.  In  color  they  are  gray,  gravish-white.  or  gray- 
ish-yellow, the  latter  tint  being  due  to  the  intermingling  of  fihers  that 
have  undergone  fatty  degeneration.  Their  rtize  is  exceedinglv  variable, 
9t>me  being  90  minute  as  to  elude  detection  by  the  unaided  eye,  while 
others  measure  1  or  2  inches  (2.5-5  cm,)  in  diameter.  Intiamma- 
tory  indnration  (contraction,  of  tlie  cotms^  artericmt^  of  either  ventricle 
oiusefl  muTOwing  of  the  pulmonary  and  aortic  orifices,  with  the  usual 
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signs  and  symptoms.  Similar  changes,  by  disturbing  the  functions  of 
the  papillary  muscles,  produce  valvular  incompetency.  CompoQiatorr  ] 
hypertrophy  of  the  uninvolved  portion  of  the  heart  is  also  obaerTra^ 
both  the  size  and  weight  of  the  organ  thus  being  increased ;  the  hyper- 
trophic enlargement  may  frequently  be  accounted  khr  in  part  by  an 
associated  chronic  endocarditis.  Sometimes,  however,  the  hypertropbj 
18  occasioned  mainly  by  general  arterial  sclerosis.  Dilatation  of  the 
ventricles  follows,  with  fresh  an<l  grave  disturbances  of  the  circulation* 

Chronic  infiammation  usually  attacks  early  the  intima  of  the  coro- 
nary arteries,  and  leads  to  thrombosis,  with  the  formation  of  anemic 
infarcts  that  subsequently  undergo  sclerotic  changes  in  the  muscle* 
structure.  It  is  probable  that  most  cases  of  localized  fibrous  myootr- 
ditis  have  their  origin  in  an  obliterating  en<larteritis.  Pasquier  offers 
proof  that  fibroid  myocarditis  results  from  chronic  ci>ngesti«>n  due  to 
stopping  of  tbe  vessels.  The  calloused  zone  may  yield  to  the  endocar- 
dial blood-tension,  and  thus  slowly  produce  saccular  dilatation  (aneur- 
ysm). Microsarpicalhh  the  affection  is  characterized  by  hyperplasia  of 
the  interfibrillar  connective  tissue  with  subsequent  development  of  new 
fibrous  tissue.  Fatty  degeneration  and  atrophy  of  the  muscle-fibers  (the 
latter  in  consequence  of  comprea^ion)  are  also  observed.  Fragmentation 
of  the  muscle-fibers  has  also  been  observed.  This  occurs  as  a  postmorUm 
change,  and  is  due  to  a  softening  of  the  interfibrillar  sub>.timri'  i\h(>  Siat 
%4gwentaire  of  Renant). 

Btiolog^, — The  disease  is  most  commonly  traceable  m  trie  action 
of  one  or  more  of  the  following  factor?; :  an  eree99  in  thr.  une  of  alcohol 
or  tobacco^  lead- poisoning^  gout^  rhiumatmiu  diabt'ten^  ehronir  nephritis^ 
malaria^  and  sgphilig.  Thus,  it  may  be  produced  by  m/tny  infecti^ms 
and  chemical  irritants,  the  latter,  in  most  c«ses,  first  causing  a  sclerosis 
of  the  coronary  arteries,  to  which  the  patchy  fibroid  degeneration  is 
secondary.  Some  of  the  causes  of  acute  diffuse  interstitial  myocarditiA 
may  by  their  more  slightly  irritant  efi'ect  (owing  to  the  rain  s  uf 

the  dose  of  the  specific  poison)  lead  to  the  subsequent  devt  ,i  of 

the  general  chronic  form  (e,  g.  rheumatism).  Certain  irritants  that  usu- 
ally engender  localized  lesions  of  chronic  myocarditis  may  also  aflect 
the  entire  myocardium  (syphilis,  alcohol,  gout).  Chronic  myocarditis 
may  arise  in  consequence  of  a  dirrrt  trtenmon  of  the  infective  inflam- 
matory processes  in  chronic  endo-  and  pericarditis;  it  may  also  follow 
injuries  of  the  anterodaterul  tboracic  region.  Sex  and  age  possess  a 
predisposing  effect,  the  disease  being  more  common  in  males  than  in  fe- 
males,  and  after  middle  life  than  before  that  period.  The  right  ventricle 
18  apt  tn  be  the  seat  of  chronic  myocarditis  during  fetal  life,  if  at  all. 

Symptoms. — Extensive  indurated  myocarditis  has  been  met  with 
po»t  ifwriem  in  numerous  innitances  that  have  been  unattended  by  per- 
ceptible symptoms  during  life.  In  many  of  these  eases  the  presencr  of 
compensatory  hypertrophy  accounts  for  the  absence  of  any  sympKnn*, 
and  it  may,  therefore,  be  inferred  that  mild  grades  that  fail  to  mantfifist 
themselves  must  frequently  exist.  The  symptoms  when  present  are, 
almost  without  exception,  untrustworthy  for  diagnostic  purposes,  since 
they  bear  a  striking  re^^emblance  to  those  of  the  organic  valvular  dis- 
eases, minus  their  more  characteristic  physical  signs.  Among  the 
earliest  phenomena  that  point  uierely  to  failing  heart-power  are  dfy«^ 
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^  and  sometJtoes  also,  on  exertion,  palpitation  and  a  j<i'nse  of  Iwari' 
^Um  ttr  eoHStrietion  in  the  precordia.  The  patient  suffers  from  marked 
^neral  debility,  and  becomes  ftttigued  in  consequence  of  the  slightest 
l>hTsical  exertion.  Mental  inertia  is  the  rule,  and  chronic  mania  may 
fjntne  on  and  la^t  to  the  close.  Later,  more  positive  disturbances  of  the 
circalation  gradually  arise,  and  when  the  breatliing  becomes  more  ^t^- 
cult  (cifrf/uic  asthma)  signs  of  venous  tttasix  affectincr  the  liver,  gastro- 
intestinal tract,  and  kidneys,  and  edenm  finally  appear. 

Two  symptoms  that  are  frequently  manifested,  and  not  without  some 

ditjjnostic  import,  remnin  to  be  mentioned:  (1)  AmfifHJ  pretoris.  which 

w  attributable    to    the    selero,sed    condition    of  the    corontiry   arteries. 

{Vidr  Symptoms  of  Anr^ina  Pectoris,  p.  676.)     It  is  often  followed  by 

aame  form  of  arrhythmia.      Cases  occasionally  occur  in  which  recurring 

paroxysms  of  angina  pectoris,  with  or  without  arrhythmia,  are  the  only 

phenomena  of  the  disease. 

(2)  Cardiac  Arrht/thmia. — Brachycardia  is  associated  as  a  rule,  there 

being  a  reduction  in  the  pulse-rate  to  50  or  even  40  beats  per  minute. 

With  this  decreased  rate  iutermittency  is  often  combined,  and  various 

otJier  forms  of  disturbed  rhythm  are  also  observed,  though  they  are  less 

fir€4jnent  and  less  significant.     Slowing  of  the  pulse  does  not,  however, 

;^To1iibit  the  cardiac  palpitation  that  is  especially  apt  to  arise  during 

^i-Tiginal  attacks.     Disturbance  of  the  rhythm  maVt  on  the  other  hand, 

^^e  entirely  absent. 

The  puhe  is  slow,  irregular,  and  of  low  tension  if  cardiac  atrophj/  be 
Y^F^^nt.  Should  fat t If  d^gen^-radon  be  conjoined,  the  pulse  may  be 
^  quickened  and  irregular,  and  this  effect  likewise  obtains  when  the  patient 
^^sscapes  sudden  ileath  and  the  usual  dihitation  supervenes. 

Chronic  myocarditis  may  be  the  sole  cause  of  the  fmeiido-apophetic 
~        tizur€9  that  often  terminate  life  abruptly.      IVeeedtng  the  unexpected 
^ittack  the  patient,  usually  advanced  in  life,  may  have  experienced  from 
^iiiie  to  time  slight  vertigo,  syncope,  and  oppression.    These  seizures  may 
also  be  caused  by  a  heavy  meal  or  intense  mental  or  physical  exertion, 
and  may  consist  in  a  momentary  loss  of  consciousness,  paralytic  symp- 
toros  then   being  usually  absent.     At  other  times  tliey  last  a  number 
of  hoars,  and  are  accompanied  by  paralysis  winch  outlasts  the  coma, 
as  a  rule,  by  a  few  hours  only.     Convulsive  twitchiugs  nifiv  be  present. 
During  the  attack  cerebral  hemorrhage  occurs,  aTnl  may  leave  the  patient 
hemiplegic.     It  is  highly  characteristic  of  these  pseudo-apoplectic  seiz- 
ures that  they  tend  to  recur,  .sometimes  at  intervals  of  a  few  hours  for 
a  day  or  two,  but  more  commonly   at  longer   intervals  during  many 
weeks  or  months. 

Physical  Signs* — ^The  itn pulse  may  be  feebly  heaving  (sometimes  ab- 
sent); the  apex-beat  is  displaced  downward  and  to  the  left,  while  the 
dull  area  is  enlarged  correspondingly  in  the  same  direction.  Quite 
early  ihe  heart-sounds  may  be  clear  and  strong,  but  subsequently  they 
become  weak  ami  muffled.  A  contraction  of  the  papillary  muscles 
ind  of  the  chordie  tendineje  may  cause  mitral  incom[ietency  with  its 
eiistomar)'  murmur. 

With  the  occurrence  of  dilatation  also  comes  an  apical,  systolic  mur- 
mur (due  to  relative  incompetency),  with  a  gallop  rhythm  of  the  heart. 
Difierential  Diagnosis. — (1)  Vhrmiir  rafmhr  disease  can,  as  a 
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rule,  be  eliminated  prior  to  the  occurrence  of  secondary  dilatation. 
During  this  period  murmurs  do  not  occur  unless  the  valvular  adnexa 
(the  chordae  and  papillary  muscles)  are  affected.  In  the  latter  event  the 
secondary  alterations  in  the  heart,  the  symptoms,  and  whole  course  of 
the  complaint  are  the  same  as  in  certain  chronic  valvular  lesions. 

(2)  Hypertrophy  and  Dilatation, — In  chronic  myocarditis  hyper^ 
trophy  does  not  usually  reach  as  high  a  grade  of  development  as  in  the 
majority  of  the  organic  valvular  complaints  and  other  causal  conditions. 
But  after  the  occurrence  of  dilatation^  following  indurated  myocarditis, 
the  differential  diagnosis  between  the  latter  and  eccentric  hypertrophy 
is  purely  conjectural. 

(3)  Fatty  overgrowth  must  be  distinguished  from  fibrous  myocarditis, 
and  is  met  with  chiefly  in  brewers,  publicans,  and  butlers.  The  disease 
is  also  found  to  be  specially  related  to  obesity,  and  sometimes  to  over* 
eating  and  drinking,  combined  with  indolent  habits.  These  subjects 
suffer  more  frequently  from  bronchitis,  emphysema,  and  nocturnal  asthma 
than  patients  having  chronic  myocarditis  alone.  Slight  vertigo  is  com- 
mon, but  true  syncopal  attacks  are  rare,  according  to  my  observation. 
In  fatty  overgrowth  the  heart-sounds  are  weak  and  decidedly  muflied 
throughout;  the  pulse  is  weak,  though  regular  as  a  rule.  Marked 
obesity,  however,  often  obscures  the  local  signs. 

Prognosis. — Chronic  myocarditis  is  a  fatal  disease.  Its  course  and 
duration,  however,  are  subject  to  great  variations.  Among  unfavorable 
surroundings  are  certain  causal  and  associated  conditions,  particularly 
arterio-sclerosis,  chronic  interstitial  nephritis,  and  diabetes  mellitus.  On 
the  other  hand,  if  syphilis  has  been  the  cause,  hope  for  temporary  improve- 
ment, if  not  for  actual  cure,  may  be  reasonably  entertained.  Sudden 
death  may  result  from  a  blocking  of  a  vessel  that  is  the  seat  of  sclerosis. 

Treatment. — The  treatment  should  be  managed  according  to  the 
considerations  pointed  out  in  the  treatment  of  Organic  Valvular  Dis- 
ease. Rest  of  body  and  mind  is  imperative.  Next  to  this  come  the 
dietetic  and  hygienic  details.  Residence  in  a  mild  climate  in  winter 
and  a  change  to  the  country  or  to  a  moderate  elevation  in  summer  are 
matters  of  the  greatest  moment  to  the  welfare  of  the  patient.  Those 
rather  frefjuent  cases  that  present,  among  other  complications,  such 
closely  united  conditions  as  arterio-sclerosis,  gout,  and  chronic  nephritis 
sometimes  do  well  while  sojourning  at  certain  mineral  springs,  such  as 
Marienbad,  Carlsbad,  Kissengen  abroad,  and  Bedford  or  Saratoga  at 
home.     These  waters  must,  however,  be  cautiously  used. 

When  dilatation  arises  cardiac  stimulants  are  called  for,  but  must  be 
used  with  an  unusual  degree  of  caution.  Strychnin  has  proved  itself 
to  be  valuable  if  perseveringly  exhibited,  and  here,  as  elsewhere,  digi- 
talis deserves  a  trial ;  its  careless  administration,  however,  may  give  bad 
results  if  the  pulse  be  much  retarded  or  arterio-sclerosis  coexist.  For 
the  angina  pectoris  morphin,  administered  hypodermically,  is  to  be  pre- 
ferred. Recurrences  of  this  distressing  symptom  may  be  averted  by  the 
cautious  use  of  nitroglycerin,  the  use  of  which  should,  however,  be 
limited  to  cases  that  seem  to  be  dependent  upon  arterial  degeneration 
with  high  tension.  Attacks  of  syncope  are  most  successfully  met  by  the 
hypodermic  use  of  the  diflusible  stimulants  (ammonia,  ether),  and  at 
the  same  time  by  putting  the  patient  at  rest  with  the  head  lowered. 
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DISEASES  OP  THE  CORONARY  ARTERIES. 

It  has  previously  been  noted  that  in  pyemia  and  allied  disorders 
septic  emboli  may  block  the  branches  of  the  coronary  arteries,  causing 
suppurative  infarcts  (acute  circumscribed  myocarditis). 

It  has  also  been  shown  that  one  of  the  chief  effects  of  sclerosis  affect- 
ing the  coronary  arteries  is  the  production  of  chronic  myocarditis. 
Sudden  blocking  of  one  coronary  artery  by  an  embolus  causes  instant 
death.  In  numerous  instances  in  which  death  has  occurred  suddenly 
either  thrombotic  or  embolic  obstruction  has  been  the  only  discoverable 
post-mortem  lesion.  In  others  the  pathologic  evidences  of  local  or  general 
atheroma  have  coexisted.  Ligation  or  plugging  of  the  coronary  vessels 
in  the  lower  animals  causes  arrhythmia  or  even  an  abrupt  arrest  of 
cardiac  action ;  a  partial  or  even  slight  reduction  in  the  lumen  of  the 
coronary  vessels  by  diminishing  the  supply  of  blood  to  the  heart-muscle 
induces  degenerations  in  the  latter.  Kronecker  found  that  occlusion  of 
the  coronary  arteries  by  injecting  paraffin  caused  the  heart  to  become 
irregular,  even  when  it  solidified  in  only  the  smaller  branches,  and 
stopped  almost  at  once.  The  anatomic  peculiarity  of  the  coronary 
arteries  in  that  they  are  end-arteries  is  to  be  noted,  since  it  affords  a 
ready  interpretation  of  the  usual  effects  following  total  or  partial  occlu- 
sion. According  to  F.  H.  Pratt,  however,  the  vessels  of  Thebesius, 
which  extend  from  the  auricles  and  ventricles  to  the  myocardial  capil- 
laries and  coronary  veins,  may  rarely  maintain  the  nutrition  of  the 
heart-muscles  even  after  occlusion  of  the  coronary  arteries. 

The  blocking  of  the  terminal  branches  by  emboli  or  by  the  more 
gradual  formation  of  thrombi  usually  produces  the  so-called  anemic 
necrosis  or  white  infarct — a  condition  that  richly  deserves  brief  descrip- 
tion: 

Anemic  necrosis  (anemic  infarct)  is  met  with  most  frequently  in  the 
left  ventricle  and  septum,  which  receive  their  blood  from  the  ante- 
rior coronary  artery.  The  involved  areas  are  small  and  circumscribed, 
and  present  irregular  margins  that  project  slightly  above  the  surface. 
Rarely  the  infarct  is  wedge-shaped.  Its  color  is  grayish-white  or  gray- 
ish-red, while  the  central  portion  is  often  distinctly  white  and  firm ;  less 
frequently  it  breaks  down  into  a  soft  detrital  mass  {myomalacia  cordis). 
When  softening  does  not  occur  the  fibers  in  the  afiected  area  lose  their 
nuclei,  becoming  first  hyaline  and  subsecjuently  sclerotic.  The  chief 
histologic  changes  are  of  two  sorts :  (a)  the  strine  of  the  muscle-fibers 
are  lost,  the  latter  becoming  granular  and  breaking  down  ;  and  {h)  the 
fibers  assume  a  homogeneous  hyaline  appearance,  the  nuclei  having  dis- 
appeared. 

The  symptomatic  consequences  of  the  lesions  are  often  obscure  and 
unreliable.  Sudden  death  may  take  place,  and  rarely  this  accident 
may  be  due  to  rupture  of  the  heart.  \Vcak  and  irregular  action  of  the 
heart,  evidences  of  embarrassed  circulation  (especially  in  the  cardio- 
pulmonary circuit,  as  shown  by  cough  and  dyspnea),  and  finally  an- 
gina pectoris,  are  among  the  principal  features  observed.  Death  may 
ensue  in  the  first  attack.  The  paroxysms  are  presumed  to  be  due  to 
sudden  occlusion  of  a  branch  of  the  coronary  artery ;  but  it  should  be 
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stated  that  occasionally  in  fatal  instances  of  true  angina  pectoris  a  total 
absence  of  lesions,  including  emboli,  has  been  noted.  I  desire  to  lay 
stress  upon  the  medico-legal  importance  of  coronary  disease ;  it  may  be 
the  only  lesion  found  in  cases  of  quick  death. 


DEGENERATIONS  OP  THE  HEART. 

(a)  Patty. — The  term  "  fatty  heart  "  includes  two  pathologically  dis- 
tinct affections :  (1)  Fatty  degeneration,  in  which  the  cardiac  muscle- 
fibers  have  been  converted  into  fat ;  and  (2)  Fatty  overgrowth,  in  which 
an  abnormal  quantity  of  fat  is  deposited  in  and  about  the  heart.  Ac- 
cording to  Leyden,  the  cases  of  "  fat-heart "  (fatty  overgrowth)  are  divis- 
ible into  two  subclasses :  (a)  fatty  overgrowth,  and  (6)  fatty  infiltration. 

PATTY  DBOBNBBATION. 

Pathology. — The  condition  may  be  either  general  or  localized.  Its 
most  frequent  seat  is  in  the  left  ventricle,  the  papillary  muscles  and 
trabeculse,  first  appearing  as  yellowish  spots  or  stripes  beneath  the  en- 
docardium. The  affected  portions  are  light  yellow  or  yellowish-brown 
(faded  leaf)  in  color,  due  to  an  associated  brown  atrophy;  they  are  also 
soft  and  friable,  and  are  easily  lacerated.  The  heart  is  enlarged,  and 
often  decidedly  so  if  the  process  be  general,  and  its  walls  lack  firmness. 
The  microscope  reveals  characteristic  changes:  the  strise  and  nuclei 
begin  to  fade,  oil-drops  and  granules  appear  in  the  fibers,  and  finally  the 
latter  are  occupied  throughout  by  minute  globules. 

Btiology. — Fatty  degeneration  has  already  been  mentioned  as 
occurring  in  both  the  primary  and  secondary  forms  of  cardiac  hyper- 
trophy. It  is  found  also  in  association  with  fatty  change  in  other 
organs  in  severe  forms  of  primary  and  secondary  anemias.  It  is  most 
commonly  encountered,  how^ever,  in  the  cachectic  states  produced  by 
such  chronic  diseases  as  carcinoma  and  phthisis,  and  in  the  course  of 
acute  infectious  diseases  of  intense  type,  all  of  which  may  produce 
the  condition.  In  poisoning  by  arsenic  and  phosphorus  and  in 
pernicious  anemia  it  advances  to  a  high  grade.  The  various  lesions 
of  the  coronary  arteries  previously  considered  bear  the  most  significant 
causal  relation. 

Predisposing  causes  are — {a)  age — it  being  most  common  after  forty 
years  of  age ;  {b)  sex — it  occurs  somewhat  more  frequently  in  men  than 
in  women,  notwithstanding  the  fact  that  there  are  predisposing  influ- 
ences afwork  in  the  latter  that  do  not  obtain  in  the  male  sex,  such  as 
childbirth  and  amenorrhea ;  and,  lastly,  (c)  whatever  may  be  its  apparent 
etiology,  it  is  invariably  preceded  by  a  defective  nutritive  supply  to  the 
muscle-cells :  this  may  be  dependent  upon  a  narrowing  of  the  lumen  of 
the  coronary  vessels,  or  upon  impairment  of  the  oxygen -carrying  power 
of  the  blood,  as  in  the  anemias.  An  excessive  supply  of  glucose,  gly- 
cogen, and  nuclein  may  be  a  factor. 

Symptoms. — The  disease  may  exist  in  an  advanced  form  without 
noticeable  symptoms,  though  the  conditions  under  which  it  is  most  liable 
to  occur  afford  secure  ground  for  suspicion.     The  evidences  of  cardiac 
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tmf€d>lem€nt  are  usually  present,  but  in  pernicious  anemia  and  chlo- 
rosis the  pulse  may  even  be  full  and  regular. 

DUatation  is  apt  to  supervene  early,  owing  to  the  weakened  state  of 
the  heart ;  and  hence  it  is  probable  that  many  of  the  symptoms  that 
have  been  ascribed  to  the  &tty  changes  are  in  reality  due  to  secondary 
dilatation.  Among  these  are  palpitation^  dyspnea,  a  smally  irregular, 
and  somewhat  quickened  pulse,  and  cool  and  clammy  extremities.  The 
heart-sounds  are  weak,  as  a  rule,  and  the  action  of  the  heart  often 
irregular;  later  the  physical  signs  of  dilatation  are  almost  invariably 
present.  Dropsy,  however,  is  rare  in  uncomplicated  cases.  Sometimes 
sadden,  great  physical  exertion  produces  equally  sudden  dilatation, 
whereupon  a  canter  rhythm  and  an  apical  systolic  murmur  speedily 
develop.  In  most  instances,  however,  the  symptoms  are  more  gradually 
brought  to  light.  Breathlessness  on  exertion  is  often  a  striking  feature, 
and  syncopal  attacks  are  sometimes  troublesome.  The  pulse,  in  conse- 
quence of  irritation  of  the  inhibitory  center  in  the  medulla,  often  be- 
comes greatly  retarded,  dropping  from  the  normal  rate  to  30  or  40  beats 
per  minute,  and,  in  rare  cases,  to  10  or  12  beats.  The  fatty  arcus 
senilis  is  devoid  of  diagnostic  value.  There  are  frequent  attacks  of 
cardiac  asthma  in  the  mornings,  and  these  are  apt  to  be  accompanied  at 
intervals  by  angina  pectoris.  Disturbance  of  the  intellect,  sometimes 
taking  the  form  of  maniacal  delusions,  may  come  on  and  persist. 
Syncopal  attacks  occur.  Pseudo-apoplectic  attacks,  such  as  have  been 
described  (vide  Chronic  Myocarditis),  may  occur.  Cheyne-Stokes 
breathing  is  among  the  later  manifestations.  It  happens  that  this 
symptom  and  pseudo-apoplectic  seizures  are  often  found  in  association ; 
they  are  more  apt  to  be  due  to  uremic  toxemia,  perhaps,  than  to  fatty 
degeneration  of  the  heart.  Epileptiform  attacks  resembling  petit  mal 
may  arise. 

The  diagfnosis  is  sadly  obscure.  The  history,  the  age  of  the  patient, 
and  the  symptoms  of  cardiac  weakness  and  subsequent  dilatation, 
together  with  retardation  of  the  pulse,  apoplectic  attacks,  and  Cheyne- 
Stokes  breathing,  in  the  absence  of  precedent  hypertrophy  nH?rely 
justify  a  probable  diagnosis.  With  a  clear  history  and  the  presence 
of  the  more  significant  symptoms,  including  the  signs  of  dilatation 
following  hypertrophy,  fatty  changes  may  be  inferred  with  some  de- 
gree of  assurance,  although  a  positive  opinion  should  be  withheld. 

The  prog^nosis  is  as  varied  as  the  etiology.  Death  may  come 
quickly,  the  process  being  commonly  associated  with  sclerosis  of  the  cor- 
onaries,  though  oftener  the  end  is  reached  in  a  gradual  manner,  the  signs 
and  symptoms  of  advanced  dilatation  dominating  the  closing  scene. 

Treatment* — The  cause  in  each  individual  case  should  be  deter- 
mined with  as  much  precision  as  possible,  and  when  ascertained  a  bold 
attempt  should  be  made  to  remove  it.  This  course  often  places  the 
patient  in  the  most  favorable  position  for  the  successful  treatment  of  the 
cardiac  condition  ;  and  the  method  embraces  many  hygienic  and  dietetic 
considerations  that  assist  in  improving  the  nutrition  of  the  cardiac 
tissues-one  of  the  cardinal  aims  of  a  proper  system  of  treatment.  An- 
emia in  one  form  or  other  plays  an  important  role  in  the  majority  of  the 
cases,  and  the  particular  variety  present  in  each  instance  must  deter- 
mine the  character  of  the  remedies  to  be  employed.     In  that  large  cate- 
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gory  of  cases  occurring  in  certain  cachexias  (cancerous,  tubercaloos) 
hematiuics,  arsenic  and  strychnin,  are  the  remedies  of  choice. 

A  frequent,  irregular  pulse  and  other  signs  of  cardiac  failure  indicate 
commencing  dilatation,  and  under  these  circumstances  digitalis  should 
be  employed  in  small  doses.  When  used  with  perseverance  it  is  of  the 
greatest  service,  and  in  the  form  of  the  powder  or  the  aqueous  extract 
it  may  be  conveniently  combined  with  otner  cardiants. 

I  believe  that  gentle  indulgence  in  physical  exercise  and  light  gym- 
nastics is  beneficial,  since  it  tends  to  invigorate  the  heart-muscle ;  it  is 
to  be  increased  in  proportion  to  the  manifest  improvement  in  the 
patient's  condition.  It  sometimes  happens,  however,  that  even  gentle 
exercise  is  badly  borne,  and  it  should  then  be  discontinued.  Kinesi- 
therapy,  particularly  the  milder  Swedish  method  of  gymnastic  exercises 
(alternating  movements  of  resistance),  increases  the  contractile  power 
of  the  heart  and  at  the  same  time  lessens  the  peripheral  resistance,  and 
should  be  accorded  a  careful  trial.  I  have  been  in  the  habit  of  advising 
daily  inhalations  of  oxygen  gas  in  this  class  of  cases  with  good  results. 
Recourse  to  massage  is  also  in  the  line  of  sound  practice,  but  the  sittings 
should  not  exceed  half  an  hour  in  duration  at  the  start.  The  more 
prominent  symptoms.mskj  require  special  measures.  The  syncopal  and 
anginal  attacks  are  to  be  handled  in  the  manner  indicated  for  the  same 
symptoms  in  chronic  myocarditis.  For  the  pseudo-apoplectic  attacks 
rest  in  the  recumbent  posture,  with  the  head  slightly  elevated,  is  use- 
ful. Therapeutic  agents,  as  digitalis,  ammonia,  and  ether,  may  be 
used  hypodermically  to  stimulate  the  heart;  it  is  also  good  practice 
to  withdraw  from  12  to  24  ounces  (355.0-710.0)  of  blood  directly 
from  a  vein.  If  the  arteries  be  hard  and  tense,  nitroglycerin  is  of 
distinct  service. 

A  strictly  horizontal  posture  and  the  application  of  ice  to  the  pre- 
cordial region  often  quickly  terminate  the  attacks  of  cardiac  asthma, 
and  spartein  sulphate,  with  nitroglycerin,  is  worthy  of  a  trial.  Hot  toddy 
and  other  diffusible  stimulants  are  valuable  adjuvants.  Should  these 
remedies  fail,  hypodermic  treatment  by  morphin  is  to  be  adopted. 

PATTY  OVBBOBOWTH. 

Patholog^r. — The  normal  fat,  particularly  in  the  auriculo-ventricu- 
lar  furrows,  is  increased.  I  have  elsewhere  suggested  the  term  '"sub- 
pericardial  over-fatness,'*  *  to  indicate  the  condition  when  unaccompanied 
by  fatty  infiltration.  This  over-production  of  fat  may  become  so  exces- 
sive as  to  form  a  complete  enveloping  mantle  measuring  an  inch  or  more 
in  thickness.  In  these  extreme  grades  the  muscular  fibers  may,  from 
too  great  pressure,  undergo  atrophy  and  thus  become  weakened. 

Btiology. — The  principal  cause  is  general  corpulency.  (For  a 
consideration  of  the  factors  predisposing  to  fat  production  see  Obesity, 
p.  1229.)  In  the  cachexias  of  carcinoma  and  phthisis,  and  the  general 
atrophy  of  old  age,  fatty  overgrowth  and  fatty  degeneration  coexist. 

Symptoms. — The  condition  may  be  unaccompanied  by  any  symp- 
toms. The  muscle-fiber  is  weakened  (not  degenerated,  as  a  rule),  hence 
extra  labor  suddenly  thrown  upon  the  organ  excites  the  clinical  indica- 
tions of  a  weak  (dilated)  heart,  as  urgent  dyspnea,  vertigo,  syncope^ 
*  Amer,  Jour,  3 fed,  «Sct.,  April,  1901. 
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CJpitation,  and  cyanosis.  Later  recurrences  arise  on  every  provocation, 
istressing  attacks  of  asthma  may  develop  after  a  full  meal  or  iivithout 
an  apparent  exciting  cause.  A  passive  form  of  bronchitis  may  supervene. 
The  cardiac  impulse  is  feeble  and  may  even  be  missing.  The  pulse 
is,  as  a  rule,  regular  and  moderately  tense.  Slight  intermittence  and,  in 
marked  heart-weakness,  decided  arrythmia  may  be  noted.  In  moderate 
erades  the  heart-sounds  may  be  clear ;  in  marked  cases  with  ensuing 
dilatation  a  systolic,  apical  murmur  may  be  audible. 

The  diagnosis  rests  upon  the  combined  presence  of  marked  obesity 
and  cardiac  enfeeblement.     (For  the  differential  diagnosis,  see  p.  658). 

Treatment. — I  wish  to  advocate  warmly  the  system  of  treatment 
introduced  by  Oertel,  as  I  have  seen  excellent  results  from  its  employ- 
ment. It  should  not  be  resorted  to  in  chronic  valvular  disease,  in  the 
stage  of  broken  compensation,  nor  in  marked  atheroma. 

OerteFs  method  comprises  three  parts:  (1)  The  reduction  of  the 
amount  of  liquid  taken  with  the  meals  and  during  the  intervals,  the 
total  for  each  day  being  36  ounces  (1064.0).  Frequent  bathing  (includ- 
ing the  Turkish  bath  in  suitable  instances)  and  pilocarpin  are  employed 
to  promote  free  diaphoresis. 

(2)  The  diet  is  composed  largely  of  proteids,  as  follows :  Morning. — 
A  cup  of  coffee  or  tea,  with  a  little  milk — about  6  ounces  (178.0)  alto- 
gether; bread,  3  ounces  (93.0). 

JVoon.— Three  to  4  ounces  (90.0-120.0)  of  soup ;  7  to  8  ounces  (218.0- 
248.0)  of  roast  beef,  veal,  game,  or  poultry,  salad  or  a  light  vegetable, 
a  little  fish ;  1  ounce  (32.0)  of  bread  or  farinaceous  pudding ;  3  to  6 
ounces  (93.0-186.0)  of  fruit  for  dessert.  No  liquids  at  this  meal,  as  a 
rule,  but  in  hot  weather  6  ounces  (178.0)  of  light  wine  may  be  taken. 

Afternoon. — Six  ounces  (178.0)  of  coffee  or  tea,  with  as  much  water. 
An  ounce  of  bread  as  an  indulgence. 

Evening. — One  or  two  soft-boiled  eggs,  1  ounce  (32.0)  of  bread,  per- 
haps a  small  slice  of  cheese,  salad,  and  fruit;  6  to  8  ounces  (178.0— 
236.0)  of  wine,  with  4  or  5  ounces  (120.0-148.0)  of  water  (Yeo). 

(3)  Graduated  exercise  up  inclines  of  various  grades.  The  distance 
to  be  undertaken  each  day  is  to  be  carefully  specified  and  frequently, 
though  gradually,  increased.  A  like  plan  is  to  be  pursued  with  refer- 
ence to  the  degree  of  inclination.  This  is  the  most  important  part  of 
the  system,  since  it  directly  invigorates  the  heart-muscles. 

Fatty  IMltration. — This  condition  may  be  associated  with  grave 
forms  of  myocardial  degeneration,  principally  fibroid  and  fatty.  In  this 
place  the  term  is  limited  in  application  to  an  infiltration  or  a  dipping 
of  fat  between  the  muscle-fibers  even  to  the  endocardium,  that  is  second- 
ary to  extreme  obesity  (e.  g,^  the  anemic  variety).  It  is  clearly  a  rare 
condition,  if  we  except  the  not  uncommon  instances  in  which  the  morbid 
process  is  limited  to  a  thin  layer  of  muscle-fibers  situated  directly 
beneath  the  epicardium.  I  have  reported  5,  and  collected  7  additional 
cases  from  the  literature.' 

The  symptoms  may  develop  abruptly,  after  some  unusual  muscular 
exercise  or  after  a  profound  systemic  shock.  More  commonly,  however, 
the  clinical  indications,  which  are  not  sharply  defined  as  a  rule,  manifest 
themselves  in  a  gradual  manner.  The  principal  features  are  urgent 
dyspnea  (often  an  asthmatic  form  of  breathing),  and  ntfer  exhaustion 

*  Ijtic.  fit. 
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upon  muscular  exercise,  precordial  discomfort,  pain  und^r  the  9temumf 
cardiac  palpitation^  arrhythmia,  syncope^  vertigo,  cyanosis,  and  angina 
pectoris.  Marked  and  constant  disturbance  of  the  cardiac  rhythm  is 
symptomatic  of  fatty  infiltration.  Hydrostatic  bronchitis,  with  cou^h 
and  expectoration,  is  commonly  present.  The  angina  pectoris  may  be 
dependent  largely  upon  associated  sclerosis  of  the  arterial  system. 
Emotional  disturbance  and  mental  apprehension  were  the  chief  nervous 
phenomena  in  my  cases.  The  physical  signs  are  neither  constant  nor 
characteristic ;  they  are,  in  the  main,  those  of  cardiac  dilatation.  The 
pulse  may  be  regular  and  of  good  tension,  but  after  dilatation  comes 
on  it  becomes  irregular,  frequent,  and  easily  compressible.  Moderate 
hypertrophy  probably  exists  in  the  majority  of  cases,  but  cannot  always 
be  demonstrated  owing  to  the  extreme  subpericardial  over-fatness.  A 
basic  systolic  murmur  may  be  heard ;  it  is  not  due  to  valvulitis  as  a 
rule.  The  prognosis  as  to  cure  is  almost  hopeless,  although  marked 
improvement  may  follow  appropriate  treatment.  A  fatal  termination 
is  often  due  to  spontaneous  rupture  of  the  heart.  The  treatment  mast 
be  directed  especially  to  the  over-fatness  and  the  cardiac  dilatation. 

{h)  Brown  Atrophy. — A  form  of  degeneration  in  which  accumulations 
of  yellowish-brown  pigment-granules  occur  in  the  muscular  fibers.  The 
color  exhibited  by  the  heart-muscle  is  a  reddish-brown,  and  in  pro- 
nounced cases  a  dark-red  brown.  Brown  atrophy  is  most  commonly 
seen  in  the  hearts  of  the  aged,  though  also  quite  often  in  cases  of 
chronic  valvular  disease  that  have  reached  an  advanced  stage. 

{c)  Calcareous  Degeneration  {Calcification). — Calcareous  infiltration  of 
the  muscular  fibers  of  the  myocardium  has  been  noted,  though  very 
rarely.  Somewhat  more  common  are  the  bony  callosities  that  result 
from  myocardial  abscesses  (vide  Circumscribed  Myocarditis). 

(d)  Amyloid  Degeneration. — This  form  of  degeneration  is  rare.  It 
is  limited  to  the  blood-vessels  and  interstitial  connective  tissue;  its 
causes  are  the  same  as  those  of  amyloid  degeneration  of  other  viscera. 

(e)  Hyaline  Degeneration. — This  is  sometimes  seen  in  association  with 
amyloid  change.  It  also  occurs  independently  in  prolonged  fevers 
(hyaline  transformation  of  Zenker).  The  fibers  are  swollen,  translu- 
cent, and  homogeneous,  and  their  striae  almost  entirely  disappear. 


CARDIAC  ANEURYSM. 

(Aneurysm  of  the  Ihart.) 

A  CARDIAC  aneurysm  may  involve  either  the  whole  diameter  of  the 
myocardium  (aneurysm  of  the  walls),*  or  merely  the  valves,  together 
with  a  few  myocardial  fibers  (valvular  aneurysm). 

Aneurysm  of  the  Walls. — This  is  not  of  fre(|uent  occurrence.  Its 
most  common  seat  is  the  wall  of  the  left  ventricle  near  the  apex ;  it  is 
quite  generally  a  se(|uel  to  chronic  myocarditis,  which  occurs  oftenest 
at  this  point.  "  Anything  that  produces  a  decided  localized  weakness  of 
the  ventricular  parietes  (other  forms  of  degeneration  and  endocardial 
and  pericardial   intlaminations)  may  lead  to  its  development.     In  size 

*  Of  87  cases  collected  by  Pelvet,  57  were  in  this  situation,  and  of  90  collected  by 
I^gg.  59. 
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eardiao  aneurysms  are  exceedingly  variable,  and  may  either  be  very 
small  or  as  large  as  the  average-sized  head  of  an  adult.  As  to  form, 
two  types  should  be  recognized :  (a)  an  equable  dilatation  of  a  part  of 
the  ventricular  wall,  and  (6)  the  sacculated  form,  which  communicates 
with  the  chamber  by  a  comparatively  small  orifice.  Layers  of  fibrin 
are  often  found  in  these  aneurysmal  dilatations — an  indication  of 
Nature's  attempt  at  a  cure,  and  occasionally  she  is  successful.  In  most 
aneurysms  non-laminated  blood-clots  are  also  found.  It  must  not  be 
forgotten  that,  once  an  aneurysmal  distention  has  begun,  a  straining 
effort  may  cause  a  sudden  great  increase  of  its  dimensions  or  even 
rupture  it.  The  structures  adjacent  to  the  gradually  formed  aneurysm 
exhibit  fibroid  overgrowth — ^a  conservative  process. 

Diagnosis. — Aneurysm  of  the  myocardium  has  no  characteristic 
features.  Usually  the  symptoms  and  local  signs  of  chronic  myocarditis 
or  dilatcUion  are  more  or  less  conspicuous,  but  the  presence  of  the 
aneurysm  is  not  even  suspected  unless  certain  physical  signs  develop  in 
the  course  of  the  former  complaints.  These  are — a  pulsating  promi- 
nenee  in  the  apex-region  that  may  even  perforate  the  chest-wall,  and  a 
coextensive  dulness.  The  abnormal  area  of  dulness  is  best  appreciated 
early  by  stethoscopic  percussion,  but  unless  peculiarly  circumscribed 
the  condition  cannot  be  distinguished  from  hypertrophy  or  dilatation. 
The  course  of  these  cases  is  unfavorable,  death  ensuing  (rarely)  from 
rapture  of  the  sac  or  (more  frequently)  from  gradual  cardiac  exhaustion. 

ValTular  aneursrsms  sometimes  arise  in  acute  ulcerative  endocarditis, 
which  destroys  the  segmented  endocardium  and  permits  of  dilatation  as 
the  result  of  the  intracardial  blood-pressure.  They  occur  with  much 
greater  fre()uency  on  the  aortic  than  on  the  mitral  valves.  They  are 
spheroid  in  shape,  and  project  into  the  left  ventricle  when  found  at  the 
aortic  segments,  and  into  the  left  auricle  when  at  the  mitral.  Rupture 
of  these  aneurysms  is  common,  with  the  subsequent  development  of 
valvular  incompetency.     They  cannot  be  diagnosticated  during  life. 


RUPTURE  OP  THE  HEART. 

This  rare  and  serious  accident  may  either  be  complete  or  partial 
The  term  partial  rupture  implies  laceration  of  the  trabecule  ventriculi, 
whereby  the  chordae  tendineje  are  liberated.  Rarely,  the  papillary  mus- 
cles are  torn.  Valvular  incompetency  is  the  conseciuence  of  partial 
rupture.  Complete  rupture  consists  in  a  solution  of  continuity  of  the 
total  diameter  of  the  myocardium. 

Pathology* — The  chief  seat  of  rupture  is  the  anterior  wall  of  the 
left  ventricle,  though  it  may  also  occur  in  the  right  ventricle  and  in  the 
auricles.  The  rent  runs  parallel  with  the  muscular  fibers,  and  is  to  a 
certain  extent  the  result  of  laceration,  although  chiefly  of  a  separation, 
of  the  fibers.  The  fissural  communication  presents  irregular  edges,  and 
at  autopsy  is  seen  to  contain  blood-clots ;  the  pericardial  sac  is  also 
occupied  by  coagula.  If  pericardial  adhesions  have  previously  obliter- 
ated the  cavity,  the  escaped  blood- clots  may  occupy  the  pleural  cavity. 
Histologic  examination  of  the  adjacent  muscle-structure  shows  the 
characteristic  changes  of  fatty  and  other  forms  of  degeneration. 

Btiology* — Both  predisposing  and  exciting  causes  may  be  at  work. 
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The  former  are  the  more  important  and  always  obtain,  and  named  in 
the  order  of  their  frequency  of  occurrence,  the  predisposing  factors  are 
disease  of  the  coronary  arteries  (thrombotic  and  infections  embolic  proc- 
esses which  produce  anemic  necrosis  and  abscesses),  fatty  degeneration,' 
chronic  myocarditis,  parietal  tumors,  and  parasites  in  the  heart-wall. 

The  influence  of  age  is  notable ;  rupture  of  the  heart  usually  occurs 
after  the  sixtieth  year  has  been  passed,  for  the  reason  that  the  myocar- 
diac  changes  that  cause  rupture  belong  to  that  period  of  life.  Males 
suffer  somewhat  more  frequently  than  females.  The  exciting  cau^e  is,  as 
a  rule,  some  form  of  muscular  exertion,  though  it  may  occur  during  sleep. 

Symptoms. — In  the  majority  of  instances  rupture  of  the  heart  re- 
sults in  sudden  death.  Sometimes,  however,  the  patient  survives  the 
accident  for  several  hours  or  even  for  as  many  days.  The  symptoms 
are  those  of  internal  bleeding,  in  addition  to  pain  that  may  be  agonizing 
and  is  referred  to  the  heart.  The  body- temperature  falls,  the  skin  sur- 
face becomes  pale  and  cool,  and  it  may  be  covered  with  cold  perspiration, 
while  the  pulse  grows  small,  very  frequent,  and  finally  almost  vanishes. 
Occasionally  gastro-intestinal  symptoms  and  syncope  tending  to  convul- 
sions appear  in  consequence  of  the  irritation  of  the  vagus  centers  due  to 
cerebral  anemia.  The  physical  signs  of  cardiac  failure  rapidly  develop, 
and,  if  the  leak  be  not  too  large,  those  of  pericardial  effusion  more 
gradually. 

Diagnosis. — Heart-anguish,  rapidly  progressive  cardiac  failure,  the 
evidence  of  internal  hemorrhage,  and  the  speedy  development  of  the 
signs  of  pericardial  effusion  should  always  excite  suspicion  of  rupture, 
and  in  many  cases  suflSce  for  a  correct  inference. 

The  prognosis  is  hopeless.  When  immediately  fatal,  death  is  the 
result  of  heart-shock  ;  it  may  result  from  anemia  of  the  brain  or  com- 
pression of  the  heart  by  the  effused  blood. 

Treatment. — Prophylaxis  is  of  the  utmost  importance.  In  all 
conditions  of  the  cardiac  parietes  in  which  this  accident  is  liable  to 
occur  the  physician  should  not  fail  to  give  ample  warning  of  the  dan- 
gers connected  with  muscular  strain  of  whatever  sort.  If  rupture  has 
either  occurred  or  is  suspected,  the  patient  must  be  put  at  complete 
rest  in  the  horizontal  position.  Full  doses  of  morphin  should  be  given 
hypodermically,  and  the  ice-bag  locally  applied.  Warmth  to  the  ex- 
tremities may  be  useful,  but  applied  to  the  henrt-region  is  probably 
harmful.  The  use  of  cardiac  stimulants  will  be  attended  with  in- 
creased bleeding  from  the  rent,  but  agents  that  relax  the  peripheral 
arterioles,  such  as  nitroglycerin,  may  be  employed  with  a  view  to  dimin- 
ishing the  heart's  labor  without  diminishing  its  power.  Should  the  rup- 
ture be  partial  and  the  hemorrhage  slight,  the  patient's  life  may  be  pro- 
longed, or  even  saved,  by  keeping  him  at  absolute  rest  for  a  long  period 
or  until  Nature  effects  recovery. 


MINOR  AFFECTIONS  OF  THE  HEART. 

(a)  New  Growths. — Primary  carcinoma  or  sarcoma  is  rare  indeed. 
Metastatic  growths  occur,  but  are  very  rarely  sufficiently  large  (except 
perhaps  the  colloid  variety)  to  be  detected  by  physical  examination,  or 

*  According  to  Quain's  statbtics,  about  75  per  cent  of  the  cases  are  due  to  thU  caose. 
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to  give  rise  to  symptoms.  Very  large  tumors  may  weaken  the  heart- 
muscle,  but  this  must  be  an  exceedingly  rare  occurrence.  The  separa- 
tion of  portions  of  the  tumor  may,  if  of  considerable  size,  block  one 
of  the  valvular  orifices  and  cause  sudden  death,  or  more  minute  portions, 
becoming  released,  may  give  rise  to  embolism  in  distant  parts.  Tuber- 
culosis and  syphilis  have  been  considered  elsewhere. 

(b)  Parasites. — Four  forms  may  invade  the  heart-muscle — the  taenia 
echinococcus,  actinomyces,  cysticercus  cellulosae,  and  the  pentastomum 
denticulatum.  The  former  two  are  alone  productive  of  mischievous  re- 
salts.  The  echinococcus  growths  may  attain  to  considerable  dimensions 
and  are  often  multiple;  they  are  secondary  to  echinococcus-cysts  in 
other  organs.  Their  effects  are  produced  in  a  purely  mechanical  man- 
ner unless  fragments  become  detached,  when  they  may  excite  embolic 
lesions  at  different  points  in  remote  organs.  Embolic  abscesses  have 
occasionally  been  observed,  appearing  like  degenerations. 

(c)  Misplacement  {Transposition  of  the  Heart). — During  intra-uterine 
Ufe  the  heart  (and  rarely  all  the  other  thoracic  and  abdominal  viscera) 
may  either  be  transposed  to  the  right  side  of  the  thorax,  or  the  fetal 
position — in  the  median  line — may  be  retained.  The  sternum  may  be 
missing  in  whole  or  in  part,  and  the  heart,  which  now  lies  immediately 
beneath  the  skin,  can  be  seen  and  felt  as  a  throbbing  tumor.  Recently 
a  man  of  about  forty  years  applied  at  the  Medico-Chirurgical  Hospital 
in  whom  the  lower  half  of  the  sternum  was  absent ;  his  heart  occupied  a 
position  in  the  median  line  directly  underneath  the  skin,  where  its  strong 
pulsations  could  be  felt.     It  had  given  the  patient  no  inconvenience. 

Very  exceptionally  other  anomalous  positions  are  acquired  during 
ante-natal  development,  and  the  heart  may  become  displaced  upward  in 
the  chest-cavity  even  to  the  neck  or  downward  into  the  abdominal  cavity. 

{d)  floating  Heart. — The  structures  that  serve  to  maintain  the  heart 
in  its  normal  anatomic  relations  may  become  weakened  or  unduly  lax, 
in  consequence  of  which  the  organ  may  exhibit  increased  motility. 


III.  NEUROSES  OF  THE  HEART. 

PALPITATION. 

Definition.^ — A  more  or  less  rapid  action  of  the  heart  that  is  per- 
ceptible to  the  patient,  and  usually  accompanied  by  an  increased  force 
of  the  cardiac  contractions  or  a  disturbance  of  the  rhythm,  and  often 
also  by  precordial  distress,  anxiety,  and  dyspnea. 

BtiolOgy. — Chronic  valve-disease  and  other  organic  affections  of 
the  heart  seldom  produce  palpitation,  numerous  conditions  outside  of 
the  organ  being  more  frequently  related  causatively.  Among  these 
are — (1)  Mental  excitement,  depression  or  emotion ;  (2)  Anemia  (from 
the  local  irritant  action  of  the  altered  blood-state) ;  (3)  The  acute  in- 
fectious diseases,  in  which  the  toxins  in  the  blood  irritate  the  cardiac 
accelerating  nerves;  (4)  Dyspepsia,  even  in  robust-appearing  persons 
(as  in  the  gouty)  who  willingly  or  unwillingly  commit  dietetic  errors. 
Special  articles  of  diet  may  excite  over-action  {e,  g.  strawberries,  shell- 
fish), 'the  palpitation   thus   arising    from    reflex    irritation   being   de- 
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pendent  upon  gastric  catarrh.  (5)  The  use,  and  more  especially  the 
abuse,  of  tea,  coffee,  alcohol,  and  tobacco.  These  agents  are  injurious 
largely  through  their  effects  upon  the  nerves.  (6)  The  female  sex  mani- 
fests a  greater  disposition  to  the  complaint  than  the  male,  especially 
about  the  period  of  puberty  and  the  menopause.  In  the  male  it  is  most 
common  at  or  after  the  middle  period  of  life,  a  time  when  the  effects  of 
the  work  and  worry  of  life  show  themselves.  (7)  Disturbances  of  the 
ovaries  and  other  pelvic  organs  may  induce  palpitation  reflexly. 

Symptomatology. — Cardiac  over-action  may,  though  rarely,  be 
constant,  but,  as  a  rule,  it  displays  a  definitely  paroxysmal  character. 
The  onset  is  sudden,  and  immediately  preceding  the  attack  there  are 
often  a  blanching  of  the  face  and  a  slowing  of  the  cardiac  action,  symp- 
toms due  to  the  momentary  inhibitory  effect  of  the  nerve-affections  that 
cause  the  ^^palpitation."  The  patient's  perception  of  increased  force 
and  rapidity  of  the  heart's  action  is  the  essential  symptom.  The  patient 
may  complain  of  throbbing  sensations  and  palpitation^  with  a  normally 
acting  heart,  the  symptoms  being  wholly  subjective  in  character.  Mental 
anxiety  is  common,  and  dyspnea,  the  latter  symptom  assuming  curious 
phases.  In  a  recent  case  of  my  own  the  patient  would  attempt  at  inter- 
vals of  three  to  five  minutes  a  forcible,  long-drawn  inspiration,  which 
would  sometimes  successfully  relieve  his  respiratory  difficulties  for  a  while. 

Physical  Signs. — Inspection  shows  the  impulse  to  be  somewhat  difiuse 
and  forcible.  Visible  throbbing  of  the  superficial  vessels  is  also  common. 
The  finger-tips  easily  appreciate  the  increased  strength  of  the  impulse. 
At  the  wrist  the  pulse,  though  strong  and  full,  as  a  rule  is  rapid,  the 
rate  varying  from  120  to  160  per  minute.  Percussion  may  show  the 
area  of  cardiac  dulness  to  be  enlarged,  while  auscultation  TeveBls  louder 
sounds  than  the  normal.  The  attack  is  usuallv  of  brief  duration — ^but 
a  few  minutes — though  sometimes  it  may  last  for  hours  or  days. 

Attention  should  here  be  called  to  the  irritable  heart  described  by 
DaCosta — a  form  of  palpitation  common  among  young  soldiers  during 
the  late  Civil  War.  It  was  caused  partly  by  mental  excitement  and 
partly  by  inordinate  muscular  exertion.  A  minor  part  in  its  production 
was  also  played  by  the  diarrhea  that  was  so  often  present.  The  leading 
symptoms  were  palpitation,  a  very  frequent  pulse,  dyspnea,  and  cardiac 
pains  of  varying  intensity. 

Differential  Diagnosis. — Nervous  palpitation  must  be  distin- 
guished from  the  comparatively  rare  cases  in  whidh  the  heart  contracts 
rapidly  and  irregularly,  but  does  not  excite  subjective  sensations.  Some 
of  the  latter  instances  are  to  be  looked  upon  as  physiologic,  while  others 
are  due  to  exhaustion  and  other  causes.  They  do  not  constitute  cases 
of  palpitation,  since  they  are  unperceived  by  the  patient,  but  are  in 
reality  cases  of  either  tachycardia  or  arrhythmia. 

Palpitation  due  to  chrome  valve- disease  should  also  be  diflferentiated 
from  the  purely  nervous  form.  Here  chief  reliance  is  to  be  placed  upon 
the  presence  of  ;i  murmur  and  other  physical  signs  during  the  intervals 
between  the  attacks.  Aneftric  murmurs  are  sometimes  present,  and  must 
not  be  confounded  with  those  of  organic  nature. 

Prognosis. — The  condition  is  free  from  real  danger  to  life.  Most 
authors,  however,  are  agreed  that  cardiac  hypertrophy  may  be  a  sequel. 

Treatment, — The  chief  indications  for  treatment  are— (1)  The  arrest 
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of  the  paroxysm.  The  patient  must  be  put  at  absolute  rest  in  bed  in  a 
large,  well-ventilated,  darkened  chamber,  and  his  clothing  loosened  so 
that  the  respiration  is  unimpeded.  Pressure  upon  the  vagus  in  the 
neck  or  upon  special  points  on  the  abdominal  parietes  (the  ovarian 
region  in  particular)  sometimes  arrests  the  attack  promptly.  In  my 
own  hands  the  best  results  have  been  obtained  from  the  application  of 
the  ice-bag  to  the  precordial  region.  If  this  does  not  succeed  in  cutting 
short  the  paroxysm  in  the  course  of  a  couple  of  hours,  the  ice-bag  should 
be  removed  every  third  hour.  In  conjunction  with  this  measure  the 
patient  should  be  told  to  take  large  draughts  of  cold  water  or  to  swallow 
bits  of  ice.  On  the  other  hand,  I  have  observed  a  few  instances  which 
were  speedily  relieved  by  the  ingestion  of  hot  and  somewhat  stimulating 
drinks.  It  is,  however,  not  possible  to  formulate  general  rules  that  will 
be  applicable  to  all  cases.  Kinnear  '  treats  cardiac  palpitation  by  apply- 
ing cold  over  the  sympathetic  ganglia  of  the  spinal  cord. 

Among  the  many  therapeutic  measures  that  have  been  employed, 
morphin  alone  has  given  quite  constantly  good  results,  and  particularly 
when  administered  hypodermically.  However,  before  employing  morphin, 
other  sedatives  and  narcotics  should  be  tried,  such  as  the  bromids  (in 
large  doses),  hyoscyamus,  hyoscin,  and  camphor  monobromate.  In  neur- 
asthenic and  hysteric  subjects  the  bromids  and  the  preparations  of  vale- 
rian are  highly  serviceable.  The  tincture  of  valerian  or  the  elixir  of 
valerian  ammoniate  may  be  used,  and  I  have  found,  the  following  cap- 
sule of  great  utility : 

^.  Zinci  valerianat,  gr.  x  (0.648); 

StrychninsB  sulph.,  gr.  ^  (0.0216) ; 

Ext.  sumbul.,  gr.  x  (0.648V, 

Ext.  hyoscyami,  gr.  v  (0.324); 
M.  et  ft.  capsulae  No.  x. 
Sig.  One  after  meal-time. 

If  a  special  article  of  diet  or  an  overloaded  state  of  the  stomach  is 
the  cause,  an  emetic  may  be  given  and  the  attack  thus  speedily  con- 
trolled.    Oxygen-inhalations  have  been  warmly  advocated. 

(2)  To  prevent  a  recurrence  of  the  paroxysms^  the  causal  conditions, 
some  of  which  may  long  antedate  the  occurrence  of  palpitation,  must  be 
removed,  if  this  be  possible.  All  exciting  factors  must  also  be  avoided.  The 
use  of  tea,  coiTee,  and  tobacco  must  be  discontinued,  and  alcohol  should 
be  allowed  only  in  small  amounts.  The  general  health  must  be  consid- 
ered, and  anemia,  chlorosis,  neurasthenia,  or  hysteria  must  each  receive 
appropriate  treatment  when  present.  When  cardiac  palpitation  occurs  in 
neurasthenia  and  hysteria  the  Weir  Mitchell  rest-cure  should  be  advised, 
its  results  often  being  strikingly  good  if  rigidly  practised.  Galvanism 
of  the  pneumogastric  is  sometimes  useful,  the  positive  pole  being  placed 
under  the  angle  of  the  jaw,  and  the  negative  lower  down,  over  each  side 
of  the  neck.  The  removal  of  certain  local  conditions  that  sustain  a 
causal  relation,  as  gastric  catarrh  or  intestinal  parasitic  diseases,  is  a 
question  that  must  not  be  overlooked.  If  the  heart  be  weak,  digitalis 
may  be  exhibited  for  a  long  time  in  small  dose.  I  have  observed  good 
effects  from  the  use  of  baths  (carbonated). 

»  Med,IUc.r^M\y  18,  1898. 
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TACHYCARDIA. 

(  Tnehffcardia  Faraxy»maU»  ;  SyncJiopt'sia  ;  Rapifl  Hmri,) 

Befinition. — A  rapid  movement  of  the  heart  occurrin)?  in  parox- 

ysnisi  of  varialilo  *hir«ticHU  rmd  tlirrt-tly  rlepornlc^tit  fipori  t^ithiT  (inrulv^tft 
of  the  pneiimogastric  or  stiiuiilation  of  the  sympathetic  fiervcs.  It  is 
not  dependent  upon  chronie  valvular  disease,  nor  upon  other  gross 
organic  lesions,  nor  is  it  generally  accompanied  by  notable  sabjectire 
flensations.  Martins  believer  that  the  condition  \^  attributable  to  sud* 
den  dihitation 

Pathology  and  Etiology. — It  occurs  as  a  physiologic  eondition 
in  a  certain  proportion  of  the  human  family  ;  in  eucn  casc8  the  pulse  uiiiy 
range  from  SHI  to  100  heats  per  minute  or  over.  Certain  indiviflmiLs  am 
increase  the  pulse-rate  by  their  own  volition*  The  pathologic  fi^ms  itrtj 
divisible  into — (1)  EiSisentiul  or  neurotic  tachycardia,  and  (l2)  Sytnptiim* 
atic  tachycanlia, 

(I)  Neurotic  Tachycardia. — The  ctiusei^  of  thia  variety  are  identical 
with  many  of  thi»«e  that  excite  palpitation  ;  hence  tha«»e  cardiac  neurosas 
are  often  associated.  Thus,  among  disposing  factors  are  hy*»u*rj», 
anemia,  neurai^thenia,  chlorosis,  and  toxic  agencies  (tea.  coffee,  tobacco, 
the  poisons  of  fevers),  Violent  exercise,  intense  mental  agitation, 
fright,  grief,  and  other  forms  of  shock  are  determining  influences.  Not 
a  few  ca^es  are  met  at  or  about  the  menopause. 

(2)  Sirmptomatic  TacliycardiA.— The  lesions  that  intlucc  this  form  are 
—{(t)  central  and  (b)  peripheral.  In  the  former  group  arc  especially  to 
be  placed  tumors^  clots  (duo  to  hemorrhage),  and  softening  of  the  me- 
dulla and  cord ;  and  in  the  latter,  tumors,  aneurysm.*!,  enlarged  lymph- 
glands  (which  paralyze  the  vagus  by  exerting  pre.^>ure  upon  it  either 
in  the  neck  or  thorax),  and  neuritis,  affecting  the  pnt'umogastric  nerve. 
The  latter  lesion  may  be  associated  with  polyneuritis  (aloholic  or  inf«!te- 
tious).  Rapid  heart  may  be  due  to  reflex  irritalian  (gastric,  inlcfiliiad, 
arterial,  uterine,  ovarian),  or  gastro-intestinal  intoxication. 

Symptoms* — The  clinical  picture  in  most  instances  of  th^  eofll* 
plaint  is  made  up  of  recurring  paroxysms  of  heart  hurry  {pamx^ttmal 
tachfiHirdia).  These  attacks  come  on  with  great  sudtlcnne^ss,  iind»  lui^  a 
rule,  without  prodromes  or  forebodings.  If  the  latter  occuri  they  con* 
sist  of  vertigo,  tinnitus,  anil  a  sense  of  impen<ling  danger,  and  soino- 
times  persist  to  the  end  of  the  attack.  With  the  onset  of  the  paroiic- 
yams  the  cardiac  monements  leap  to  150,   175,  200,  and  250,  or  evm 
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to  800  beats  per  minute.  The  pid^r  is  feeble,  snnill,  readily  compr©»* 
sible  as  a  rule,  and  somottmos  irregular  (Fig.  53).  Rarely  it  is  fiilU 
strong,  and  of  good  tension.  The  rfnpiration  may  or  may  not  be  in* 
creased  in  fretjuency,  hut  dysfmea  is  not  common.  Kenniratorv  oppres- 
sion  and  smothering  arc    seldtmi    vutncssed    in    genuine    tacnyeardia. 
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At  first  pale,  the  Bkin  soon  becomes  flushed,  and  the  cbuntenance  may 
wear  an  anxious  expression ;  but  unless  ^^  palpitation  "  is  associated 
there  are  no  symptoms  present  that  denote  an  intense  degree  of  suffer- 
ing. In  many  cases  the  patient  is  not  conscious  of  palpitation,  or  there 
may  be  a  sense  of  slowing  of  the  heart,  when  in  reality  the  cardiac  con- 
tractions may  be  increased  to  200  or  more  ;  this  is  typical  tachycardia. 
In  a  chlorotic  girl  I  found  that  the  pulse-rate  increased  to  200  beats, 
and  lasted  for  a  few  minutes  at  each  visit  to  my  ofiice.  During  the 
intervals  between  the  visits  the  pulse  was  apparently  normal  in  fre- 
quency. H.  C.  Wood  reports  a  truly  remarkable  case  occurring  in  a 
physician  in  his  eighty-seventh  year,  who  has  had  attacks  at  intervals 
since  his  thirty-seventh  year.  Following  a  sudden  onset,  the  pulse 
rises  quickly  to  200  beats  per  minute.  The  attacks  can  be  averted  by 
the  taking  of  ice-water  or  strong  coffee. 

Physical  Signs. — A  diffuse,  rapid,  and  sometimes  irregular  impulse 
may  be  observed  on  inspection  and  palpation^  but  seldom  is  there  an 
enlargement  of  the  heart.  The  Bounds  are  slightly  modified,  the  first 
being  accentuated  and  the  second  aortic  greatly  diminished  in  intensity, 
owing  to  the  lessened  amount  of  blood  thrown  into  the  aorta  with  each 
ventricular  systole ;  the  intensity  of  the  second  pulmonic,  however,  may 
be  increased.  An  apical  systolic  murmur  is  occasionally  audible.  The 
carotids  pulsate,  and  on  auscultating  over  them  a  murmur  is  sometimes 
heard.  The  duration  of  paroxysmal  tachycardia  varies  from  one  to  two 
or  more  decades. 

Diagnosis. — I  would  restate  the  fact  that  a  high  pulse-rate  (200  or 
over  a  minute)  and  an  absence  or  only  a  slight  sense  of  palpitation  or 
rapid  heart-action  are  the  distinctive  features  of  true  tachycardia.  In 
palpitation  (previously  considered)  the  pulse-rate  is  not  usually  so  high 
as  in  tachycardia,  while  the  associated  phenomena  of  dyspnea,  precor- 
dial constrictions,  smothering,  and  painful  anxiety  are  correspondingly 
more  pronounced. 

Prognosis. — In  the  majority  of  cases  no  serious  impairment  of  the 
general  health  follows,  though  the  course  is  exceedingly  chronic  and 
recoveries  are  comparatively  rare.  When  symptomatic  tachycardia  is 
due  to  lesions  that  are  removable,  it  is  often  curable,  though  not  invari- 
ably so.  In  sufferers  who  are  advanced  in  years,  however,  the  cerebral 
vessels  may  rupture.  Boveret  analyzed  a  number  of  cases,  4  of  which 
proved  suddenly  fatal  in  consequence  of  heart-failure.  In  forecasting  the 
issue  during  the  paroxysm  these  serious  accidents  must  be  considered. 

The  treatment  is  to  be  conducted  on  precisely  the  same  lines  as 
those  advanced  for  "  Palpitation  '*  {vide  p.  669). 


BRACHYCARDIA. 

[Bradycardia.) 

Definition. — Slowness  of  the  pulse.  The  condition  may  be  physio- 
logic, the  rate  of  the  pulse  being  sometimes  60  or  less,  and  very  rarely 
as  low  as  40  per  minute  during  perfect  health. 

All  cases  of  pathologic  brachycardia  fall  naturally  and  conveniently 
into  two  groups:  (1)  those  that  are  secondary  to  other  complaints («ym/;- 
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tomatu*  braehfvttrdia)\  imd  (2)  those  that  are  due  to,  or  assocmled  i^itli, 

Pathology  and  etiology. — Symptomatic  Brachycardia* — (a)  Aria* 
ing  during  convalescence  from  acute  infectious  diseases,  especially  fyneu- 
monlii^  ttfphoiiU  diphtheria^  injluema,  and  acute  rheumatUm,      Accord* 
uv^  to  Riegel,  who  analyzed  1047  cases  in  which  the  puW-rate  was  leaaj 
than  60,  the  acute  fcvenf  must  be  awarded   the  first  place  among  tlii 
causal  factors.      I  have  met  with  3  cases  of  diphtheria  in  which  the  putaol 
in  convalescence  fell  to  30  a  minute*    That  such  instances  are.  asTraube 
contends,  due  to  exhaustion  is  true  of  some  cases,  but  not  of  all,  and 
doubtless?  there  are  other  changes  in  a  certain  proportion.     The  slowing] 
of  the  pulse  that  is  observed  after  premature  or  full-time  delivery  is  sini* 
ilarly  produced.    (6)  The  second  place  belongs  easily  to  gastro-inteslinal ' 
and  hepatic  disorders  (chrome  gaMro-inteitinal  catarrh^  ulcer ^  or  caret- 
noma  of  the  Homach),     (e)  Brachycardia  occurs  in  disea^^sof  the  circa- 
latory  system — in  coronary  dueaae^  fibroid  and  fatty  myocardial  chanm^J 
most  frequently;  and  chronic  valvular  disease  much   less  frecjuentTy,! 
if  we  except  aortic  stenosis,     (d)  Pulmonary  complaints  (emphysema* 
and  asthma).     (<*)  Toxic  agencies,  as  in  jaundice,  blood-poisoning,  alco- 
holism, the  unwonted  use  of  tea,  coffee,  tobacco,  and  a  lew  drugs  (c*.  ^. 
digitalis,  strophanthus).    (/)  Constitutional  affections  (anemia,  ch1oroai%j 
gout,  diabetes),     (g)  llarely  skiD-diseases  and  affections  of  the  aexnal 
organs,  and  commonly  myxedema,  are  associated  with  brachycardia.   In 
various  organic  nerve-affections  (apoplexy,  meningitis,  epilepsy,  tumors 
of  the  cerebrum,  and  the  medulla  in  particular,  iDJuries  and  diseases  of 
the  cervical  portion  of  the  cord).      In  such  cases  the  brachycardia  i*  due] 
chiefly  to  direct  or  reflex  irritatjon  of  the  center  or  of  the  peripheral] 
portion  of  the  vagus  system.     Indeed,  brachycardia  is  produced  in  ooei 
or  other  of  these  ways,   except  in   those  cases  in   which   it  is  broof^fatl 
about  by  exhaustion  of  the  automatic  motor  apimratus  of  the  heart. 

(2)  Brachycardia  associated  with  a  neuroaiB  may  be  found  to  buj 
marked  iu  t^iulrpmf :  less  so  in  hj/Htrria,  mf^hmehoHa,  mania,  and  i/etUTat\ 
paresis  of  the  inaatw.     It  precedes  palpitation. 

Symptoms* — The  sole  characterintic  symptom  is  the  bIow  acftra  afl 
the  heart,  and  this  may  either  be  temporary  or  permanent.  If  ^?^rar»| 
yirmrf/^  both  the  onset  and  termination  are  apt  to  be  sudden.  A  slow  emerj^- 1 
ence  is,  however,  more  common  than  a  slow  beginning,  though  a  small 
group  of  prodromes  appears,  comprising  vertigo,  tinnitus,  and  a  sense  of 
impending  danger.  During  the  paroxysm  the  patient  may  repeatedly 
suffer  from  syncopal  attacks  or  become  unrongHou^  for  hours  at  a  time; 
phif meal  prostration  may  also  be  marked,  and  especially  when  secondary 
to  chronic  valve-disease.  The  ^mhe  is  weak  and  small,  and  the  beats 
per  minute  vary  from  50,  40,  30,  20,  to  10,  or  even  8.  When  the  con- 
dition arises  in  the  course  of  organic  valve-lesions  the  cardinr  eontrac* 
iions,  as  a  general  rule,  may  be  increased  in  power,  though  gresitly 
reduced  in  freijuency.  Thus,  I  observed  this  occurrence  in  a  patient 
under  my  care  at  the  Philadelphia  Hospital  suffering  from  a  double 
mitral  lesion  and  aortic  constriction.  The  pulse  fell  from  70  to  28  ptr 
minute,  but  the  svstole  was  more  powerful  than  before  brachycardia 
was  developed.  The  pulse  at  the  wrist  does  not  show  the  rate  of 
cardiac  contractions  (when  the  heart  is  weak),  since  the  latter  do  not 
always  emit  a  pulse-wave  that  can  be  detected  at  the  wrist ;  benoe  Am 
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lirarl-act.imi  must  l»e  noted  bv  auscultatioii,  ami  tho  rate  compared  vvitli 
tiiat  of  the  ptTipherul  pulse.    The  hnpuhe  and  the  heart'Soutuh  are  feeble. 

IHa^OSis. — A  pulse  below  48  beatj^  per  minute,  with  eorrcftpoud- 
mg  »lov»iiess  of  the  systole,  suffices  for  a  certain  diagnosis. 

The  prognosis  i^n  goverued  by  the  cause,  being  verv  grave  in  cerebral 
and  a^U  anted  «  ardiac  diseases.      When  fa  tit  I,  sudden  death  is  the  rule. 

Treatment. — ^Rest  in  the  lying  poi?^ture,  pardeukrly  if  the  condition 
has  come  on  in  organic  heartHlisease,  and  such  remedies  as  atropin. 
utrychniii,  eaffein,  nitroglycerin  (in  small  doses),  and  ammonia  are  to  be 
given  n  trial.  If  the  ventricular  contractions  are  very  feeble  and  not 
below  *30,  small  iloses  of  tligitalis  will  be  found  useful,  though  the  effect 
must  be  closely  >vatche<l.  In  the  intervals  between  the  attiicks  the  gen- 
eral health  must  be  improved  and  the  causal  states  eradicated. 


ARRHYTHMIA. 

(Imgulai  Hmrt- autf  Pnfsf-beal.) 

(1)  The  irregularity  may  affect  only  the  volume  and  force  of  the 
puisne.  Here  the  intervals  between  the  beats  are  e(|naK  but  in  regard  to 
fulness  and  strength  the  beatj*  are  une^juaL  Instances  of  irregularity 
in  the  volume  and  strength  of  heart-beats  mav  give  rise  to  the  condition 
kuoww  as  puhuH  nht'rnaru  (Traube),  in  which  ftiUer  and  stronger  pulse- 
beats  regularly  alternate  with  those  of  lesser  vohune  and  strength  (see 
Fig*  54).     (2)  Iiregnlarity  in  Time. — (a)  Intermittent  heart-beat.     This 


Kio  51— I*tjl!ni*  bi^^i>mluuH  Jittcrnansi  ifiichhorHU. 

id  Juii  an  exaggerated  degree  of  the  first  variety,  and  signifies  si  missed 
or  dropped  beat.  This  riecurs  at  irregular  intervals  in  most  of  the  cases* 
though  sometimes  a  cyclical  irregularity  is  observed — i  *•.  every  second, 
fourth,  sixth,  or  eighth  beat  being  hist.  (A)  Twin-pulse  {eouplvd  bvadt^ 
atlorrhythmki).  When  two  beats  follow  each  other  (juiekly  (the  diastole 
being  shortenerl),  and  the  next  two  not  so  (piickly  (the  <lia.stole 
being  lengthened),  we  have  {iroilueed  the  imhun  ftu/t^minuM.  The  first 
tod  second  beats  may  be  of  ciiual  strength,  but  often  the  second  is  rela- 
firely  feeble.  This  is*  best  fletermined  by  auscultation  of  the  hearty 
*»iiice  the  second  systolic  contraction  (of  the  ventricle)  may  indeed  be  so 
^r<^Ak  a*  not  t<»  givi?  rise  to  a  palpable   beat   iit  the  wrist,      I  have  fre- 
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f|iieutly  observed  i\iQ  puhuB  hhjttmtHUB  in  mitral  disease*     With  re 
to  the  diastole,  the  approximatetl  piiUationa  may  be  in  blocks  of  tfiri 
{pulsus  trujeminus)^  or  even  of  four  [piihuti  ffuadrujfenmtun),     (S)  Oan 
billed  irregularity  of  time  and  volume.     Whilst  the  form^  of  irreffulnril 
dcvScribtMl  above  shonld  be  distinguished  from  one  another,  t)i' 
always  practicable,  particularly  in  the  last  stages  of  valvular  ^»  i^ 

and   in   the  acute   infectious   diseases — conditions   in  which   the   heart- 
muscle  fails  in  consequence  of  degenerative  change®.     (4)  The  paradox 
ical  pulse  of  Kussmaul  also  consists  in  irregularity  of  volnrae,  strenjjtl 
and  time,  though  not  indicative  of  so  great  peril  as  the  preceding, 
is  dependent  upon  the  act  of  inspiration — ''  normal  as  well  ;i8  forr<*d 
— the  beats  during  inspiration  being  more  rapid,  though  weaker,  iha 
during  expiration.     This  is  met  with  in  chronic  iidhesive  pericarditis 
in  cases  of  pressure  upon  the  root  of  the  aorta  by  bands,  in  pleuro-per 
carditis,  and  in  a  very  weak  heart.     (5)  BelJriitni  cordis  is  a  term  ver 
appropriately  given  to  great  irregularity  and  inequality  of  the  pulse-beat 
It  is  seen  in  extreme  dilatation  iind  advanced  exophthalmic  goiter,      (♦ 
Embrocardia  or  Fetal  Heartrhythm. — There  is  a  shortening  of  the  long 
pause  with  a  striking  similarity  of  the  first  and  second  sounds,  as  in  the 
iV'tal  heart.     I  have  already  pointed  this  out  in  connection  with  dilata- 
tion,  though   it  also  sometimes  attends  the  advanced  stages  of  grave 
fevers*     (7)  Cantering  Rhsrthm  (bruit  de  gnloji). — Tfie  sounds  simub 
the  triple  footfall  of  a  horse  at  a  canter.     The  interpolated  soun<l  \^  dijj 
to  a   reduplication  of  the  second,  tjjongh    rarely  it  is  the   first  that  ' 

„doubled  instead.      It  is  develojied  in  tljt-  Iiy[>ertrophy  of  arterio*scleru?^i 
id  Bright's  disease,  in  profound  ancmiu.s,  and  in  tlie  myocarditi.*  m 

'^^ertain  acute  infectious  diseases,     (H)  Tremor  Oordis. — By  this  is  men* 
a  ventricular  systole  so  rapid  aa  to  be  evidenced  by  mere  vibration^ 
Etiology* — Baumgarten's  classification  of  the  causes  of  arrhythml 
(quotetl   liy  <.)sler)  is  the  best*  and  is  here  given: 

(1)  Those  due  to  central — cerebral^ — causes,  either  organic  disease, 
in  hemorrhage  or  concussion*  or  more  commonly  psychical  influencea 

(2)  Reflex  influenced,  such  as  produce  the  cardiac  irregularity  in  dyi 
pe[>sia  and  diseases  of  the  liver,  lungs,  and  kidneys. 

(3)  Toxic  influences.     Tobacco,  coffee,  antl  tea  are  common  causes 
arrhythmia.     Various  drugs,  aa  digitalis,  belladonna,  and  aconite,  may 
also  induce  it. 

(4)  Changes  in  the  heart  itself,     (a)  In  the  cardiac  ganglia.     Kalt 
pigmentary,  and  sclerotic  changes  have  been  iiescribed  in  case^  of  till 
sort,  and  these  may  have  an  important  influence  in  producing  dij^turll 
ances  in  the  rhythm,  hut  as  yet  we  do  not  know  their  v-  "    inci 
Tliey  may  he  present  in  cases  that  have  not  presented  (&| 
Mural  changes  are  common  in  conditions  of  this  kind,     8im|)le  dilat4 
tion,  fatty  degeneration,  and  sclerosis  are  most  commonly  present,  the  ti 
latter  being  usually  associated  with  sclerosis  of  the  coronary  arteries.* 

Symptoms. — ^Arrhythmia,  particularly  when  functional  or  of  reii 
origin,  may  rvist  for  years  together,  witliout  a.4Sociated  symptoms  tmtm 
able  to  the  heart,  ami  hence  is  often  discovered  accidentally.  When 
is  combinetl  with  palpitation  or  extreme  weakness  or  ddatation  of  tbd 
organ,  it  is  apt  to  arrest  not  only  the  attention  of  the  obsiTVer  tn  maof 
instancee,  but  also  that  of  the  patient* 

'  Tmnmeiiftnit  <if  thr  A'^»rmtion  of  Amrriran  PkyntmnM^  vol.  ili. 
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Phjaical  Sigiui. — In  given  cases  the  cause  will  be  found  to  govern  the 
character  of  the  physical  signs,  which  are  often  scanty  or  sometimes 
practically  wanting.  Those  usually  present  have  been  indicated  in 
speaking  of  the  different  varieties. 

Diai^nosis. — Palpation  and  auscultation  of  the  heart  while  examin- 
ing the  pulse  are  matters  that  should  never  be  neglected  if  reliable  results 
are  to  be  obtained.  It  is  especially  in  this  class  of  cases  that  the  sphyg- 
mograph  renders  invaluable  aid.  Sphygmograms  will  often  show  the  kind 
and  degree  of  arrhythmia  when  all  other  means  of  examination  have  failed, 
and  also  distinguish  marked  dicrotism  from  irregularity. 

It  is  important  to  differentiate  functional  arrhythmia  or  that  of  reflex 
origin  from  arrhythmia  due  to  more  or  less  grave  myocardial  disease. 
Important  information  is  supplied  by  carefully  reviewing  the  varied  etio- 
logic  factors  that  produce  the  functional  form,  and  by  close  observation 
of  the  cardiac  symptoms. 

The  prognosis  is  variable.  A  gentleman  with  whom  I  am  ac- 
quainted was  rejected  by  a  life-insurance  company  twenty  years  ago  on 
account  of  occasional  slight  arrhythmia,  though  he  is  still  in  active  busi- 
ness life  and  apparently  in  vigorous  health.  When  the  myocardium 
becomes  involved,  as  occurs  in  chronic  valvular  or  coronary  disease  or 
in  the  acute  infectious  diseases,  the  prospect  is  gloomy ;  on  the  other 
hand,  when  it  is  functional  or  due  to  other  causes  outside  of  the  heart 
itselfy  the  course  pursued  is  as  a  rule  favorable.  When  the  second  sound 
follows  closely  the  first  (marked  abbreviation  of  the  systolic  pause)  it  is 
a  serious  indication. 

Treatment. — There  are  many  cases  of  the  more  benign  form  in 
which  no  treatment  is  required  apart  from  methodic,  physical  training 
to  improve  the  strength  of  the  heart-muscle  and  the  general  systemic 
development.  Removal  of  the  causal  forces,  as  tea,  coffee,  alcohol,  in- 
digestible food-stuffs,  conditions  acting  in  a  reflex  manner,  must  be  ex- 
ecuted promptly.  When  the  condition  is  due  to  changes  in  the  heart- 
structures,  cardiants  in  addition  to  the  general  tonics  should  be  pre- 
scribed. I  prefer  strychnin,  arsenic,  and  the  dried  sulphate  of  iron  in 
combination.  Nitroglycerin  is  of  service  if  the  arterial  tension  be  high. 
If  the  arrhythmia  be  due  to  excessive  cardiac  dilatation,  digitalis 
should  be  employed.  In  purely  functional  cases,  in  which  there  is  a 
predominating  neurotic  element,  the  subjoined  formula  has  been  useful 
in  my  hands : 

Iff.  Ferri  valerianatis, 

Zinci  valerianatis,      ad,  gr.  xxx  (1.94) ; 
Strych.  sulph.,  g*"-  J  .  .  (<^<^^*i8) ; 

Pulv.  digitalis,  gr.   viij  (0.518). 

Ft.  capsulse  No.  xxx. 
Sig.  Take  one  after  meal-time. 


ANGINA  PECTORIS. 

( Stenocardia,    Brcaat-pamj. ) 

Definition. — A  paroxysm  of  violent  precordial  pain  extending  into 
the  neck,  back,  and  arms,  and  at  times  attended  by  a  sense  of  impending 
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death.     It  scarcely  deserves  to  be  classified  as  a  separate  disease,  being 
merely  symptomatic  of  sevreral  cardiac  or  aortic  (?)  lesions. 

Pathology. — Concerning  the  pathogenesis  of  angina  many  the- 
ories have  been  advanced,  but  conclusive  post-mortem  evidence  in 
support  of  each  and  all  is  wanted.  Neither  does  any  single  hypothesis 
fit  the  grouping  of  symptoms  so  constantly  observed  in  cases  of  angina. 
It  is  to  be  recollected,  however,  that  it  is  a  neurosis  afiiecting  the 
cardiac  sensory  filaments  that  are  given  ofi*  chiefly  from  the  pneumo- 
gastric,  and  in  many  cases  the  vasomotor  apparatus  is  also  involved. 
Allbutt^  believes  that  the  symptoms  owe  their  origin  to  disease  in  the 
aorta — acute  and  chronic  aortitis.  Nothnagel  has  described  a  form 
distinct  from  the  above  in  which  the  vasomotor  apparatus  is  principally 
involved  {angina  pectoris  vasomotoria). 

etiology. — Cases  of  angina  unassociated  with  arterial  scleroMj 
hypertrophy,  aortic  regurgitation,  or  adherent  pericardium,  are  rarely 
encountered.  It  is  quite  probable  that  with  few  exceptions  sclerosis  of 
the  aorta  and  coronaries  is  present,  and  predisposes  to  the  disease  under 
discussion.  This  view  also  receives  some  degree  of  color  from  the  fact 
that  angina  usually  occurs  after  the  fortieth  year,  and  principally  in  the 
male  sex.  It  may  be  a  sequel  of  influenza.  The  overuse  of  tobacco 
may  rarely  cause  true  anginiform  symptoms.  The  determining  faetars 
of  the  attack  are  undue  exertion  and  mental  emotion. 

Sjntnptoms. — The  paroxysm  begins  quite  suddenly  during  the  action 
of  one  or  other  exciting  cause.  There  is  excruciating  pain  of  a  grip- 
like character,  affecting  the  entire  chest  and  rendering  the  body  motion- 
less. The  pain  radiates  most  frequently  to  the  left  shoulder,  though  also 
at  times  to  the  risht,  and  thence  to  the  back,  neck,  and  down  the  arms 
to  the  fingers.  Coldness  and  numbness  of  the  fingers  or  in  the  precor- 
dial area  may  be  present.  Not  less  agonizing  than  the  pain  is  the  awful 
sense  of  impending  death.  The  countenance  is  frequently  pale,  and 
may  assume  a  leaden  hue,  and  is  usually  bathed  in  cold  perspiration. 
The  respirations  are  exceedingly  shallow  or  even  temporarily  arrested, 
and  the  patient's  anxiety  is  extreme.  The  hearVs  action  may  be  regular, 
and  the  arterial  tension,  as  shown  by  the  pulse,  is  generally  increased. 
The  duration  of  the  paroxysm  varies  from  a  few  seconds  to  a  minute  or 
two,  and  after  the  pain  is  over  gaseous  eructations,  vomiting,  or  the  dis- 
charge of  a  large  amount  of  clear  urine  may  occur.  With  the  cessation 
of  the  attack  comes  instant  relief  from  the  cardiac  symptoms.  On  mak- 
ing a  careful  examination  of  the  heart  subseouent  to  the  seizure  there 
may  be  an  utter  absence  of  signs,  and,  thougn  there  is  weakness,  this 
soon  disappears.  The  attacks  may  recur  at  intervals  varying  from  a  few 
days  to  many  years.  I  have  usually  found  that  cases  associated  with 
aortic  regurgitation  give  the  shortest  intervening  periods  as  a  rule. 

In  angina  vasomotoria  the  pain  in  the  heart-region  is  preceded  for  a 
few  minutes  by  pallor  of  the  fiice,  coldness  and  stiff'ness  of  the  limbs, 
due  to  spasm  of  the  peri[)heral  vessels. 

Pseudo-angina. — This  is  also  a  paroxysmal  aff*ection,  that  may  be 
associated  with  hysteria,  anemia,  or  neuropathic  inheritance,  and  is 
occasionally  produced  by  infectious  diseases  and  poisons  (see  p.  676). 

Diagnosis. — The  characteristic  events  are  a  sudden,  most  intense 
1  Philadelphia  Medical  Joitmal,  June  30,  1900. 
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pain  in  the  substernal  and  left  parasternal  regions  with  marked  constric- 
tion of  the  chest,  the  peculiar  manner  of  radiation  of  the  pain,  and  the 
fear  of  death.  Less  diagnostic,  though  of  considerable  value,  are  the 
brevity  of  the  attack,  the  sudden  onset  and  cessation  of  the  pain,  the 
age  and  sex,  and  the  anxious,  moistened  features.  There  are  also  lighter 
forms,  in  which  one  or  more  of  the  diagnostic  phenomena  above  described 
are  absent.  If  they  occur  between  the  ages  of  forty  and  sixty  years  in 
persons  in  whom  either  arterial  sclerosis  or  aortic  regurgitation  is  present, 
this  disease  should  be  thought  of;  and  after  the  exclusion  of  certain  com- 
plaints in  which  paroxysmal  pain  is  prominent,  such  as  gastralgia,  in- 
tercostal neuralgia,  and  locomotor  ataxia,  the  diagnosis  of  angina  be- 
comes reasonably  certain. 

The   distinction  between   true  and    pseudo-angina    pectoris   rarely 
presents  formidable  difficulties  (see  table  below) : 

Angina  Pectoris.  Pseudo-angina. 

Etiology  iodeterminate,  though  generally      The  causes  arc — hysteria,  neurasthenia, 

associated  with    arterio-sclerosis    (in-  toxic  agents,  and  reflex  irritations. 

eluding    coronary  disease)    or    aortic 

regurgitation. 
Ofcurs  after  the  fortieth  year,  usually  in      Occurs  at  any  age  (over  six  years),  and 

males.  usually  in  females. 

Paroxysms,  proyoked  by  undue  exertion      Paroxysms  arise  spontaneously,  are  peri- 

or  mental  emotion,  are  rarely  periodic  odic  and  often  nocturnal. 

and  nocturnal. 
Pain  intensely  seyere,  and  constricting,      Less  intense  pain,  more  diffused  oyer  the 

its  chief  center  being  to  the  back  of  the  thoracic  region  :   sensation  of  cardiac 

mid-6ternum  and  toward  the  left.  distention. 

Duration  of  attack  from  a  few  seconds  to      From  a  half  to  several  hours. 

one  or  two  minutes. 
Patient  silent  and  body  fixed.  Restlessness  and  emotional  symptoms  of 

causative  conditions  associated. 
Arterial  tension  increased  as  a  rule.  Usually  not  increased. 

Prognosis  unfavorable.  Entirely  favorable. 

The  vasomotor  form  of  angina  must  not  be  confounded  with  pseudo- 
angina,  which  is  infinitely  more  common. 

The  prognosis  is  bad,  yet  uncertain.  I  recall  two  instances  that 
occurred  ten  and  twelve  years  ago  respectively :  the  first  attacks  were 
survived  with  no  recurrence.  When  the  arteries  are  sclerosed  (partic- 
ularly the  coronaries)  life  is  often  suddenly  terminated  during  the  course 
of  the  attack.  Occasionally  the  sufferer  dies  of  syncope.  The  nature 
of  the  causal  and  associated  lesions  must  be  considered  in  estimating 
the  prospect  of  life.  In  the  vasomotor  angina  of  Nothnagel  the  out- 
look is  less  grave,  while  in  pseudo-anginal  attacks  it  is  bright. 

Treatment. — Prevention  of  the  attacks  in  persons  who  are  subject 
to  them  is  of  the  most  importance.  In  order  to  do  tliis  all  known  excit- 
ing factors  are  to  be  rigidly  avoided.  The  patient  should  be  instructed 
to  carry  constantly  in  a  convenient  pockot  sucli  agents  as  nitroglycerin 
and  amyl  nitrite,  beads  or  perles  (strength  3  to  5  drops),  and  also  how 
to  use  them  with  judicious  care  imuiodiately  upon  the  first  indication  of 
an  approaching  paroxysm. 

The  treatment  of  the  attack  must  bo  prompt  and  energetic,  though 
carefully  conducted,  amyl  nitrite  being  inhaled  at  once  from  a  liandker- 
chief  in  doses  of  3  to  5  drops  according  to  the  severity  of  the  attack.  The 
patient  should  then  be  placed  in  a  cool  apartment  free  from  disturbing 
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mmaiitL  L0^mffy^  the  we  of  the  ice-bttg  may  prove  efficacious  and  should 
le  sieA.  tf  fine  Barely,  koc  applications  (hot  cloths  or  sinapisms)  give 
"MCR-  resoiiQ  than  cobL  If  the  pain  is  not  controlled  promptly  by  this 
sennnL  ihe  aicrite  dunU  be  reinforced  by  the  hypodermic  injection  of 
-Bor^oiiL  £r.  \ — iX^yaS)  combined  irith  atropin  (gr.  yj^j — 0.0005).  This 
lEoaibr  irine  speedy  relieC  and  is  be^t  suited  to  tnose  instances  in 
'▼31131  ^bftire  is  »>  increase  of  arterial  tension.  In  cases  exhibiting  high 
jrrsEm  OHKoa  the  ci»eCKre  of  nitroglycerin,  hypodermically,  should  be 
•^snpioy^  <  •ioee  IQj — O.OliS — to  be  repeated  once  in  a  minute  if  needful). 
D^ocmc  ^he  fliAmni&  fcrfurw  Ae  atiaekt  the  aim  should  be  not  only 
-D  ydriafie  dhe  aeciiia  <>f  tke  exciting  causes,  but  also  to  overcome  any 
ir^osDiiRn^  bixhBeiiJt!e»  that  imay  exist.  Schott*  prefers  baths  (effer- 
-^^QEKvnr  3a«t  oa«Te  ^venent^  to  drugs  or  other  methods.  In  true 
iiurn;w  i;y:nii2igce  exenrees^  in  the  form  of  passive  movements  alone, 
im>iui£  ircc  be  DediinnK?d  by  an  assistant,  but  later  may  be  safely  en- 
TTcw*i  a>  die  MCUHLt.  In  cases  in  which  the  arterial  tension  is  habit- 
lail^r  ^xaice»u  nicxnctTcenm  in  increasing  doses  is  to  be  used  persever- 
mpy.  ')e«»aiiiH^  wisft  m  j  i«XO*>)  and  increasing  by  Itl  j  (0.066)  every 
■r»j  >r  ^x  ifcT^  la::!  the  physiologic  effects  are  produced.  Sodium 
:iitr*te  tisij  ^e  eiB.pi!»>Ted  ^iMilarly.  the  dose  being  gr.  j-iij  (0.0648- 
».t?^  :af^w  ir  5Mtr  uows  daily.  Marked  arterial  sclerosis,  particularly 
f  :iier»f  'iie  i  <Tpi:!i5x"  historr,  is  favorably  influenced  by  a  long  course 
K  :>vf;K^ciiit  >^t:»L  It  WIT  be  prescribed  in  doses  ranging  from  gr.  v 
:v  \.x  '».  fti4-l  iJ^f  tanee  tioMS  a  day.  When  hypertrophy  of  the  left 
.^sttcr-c-tj  ^  e\vnpsjf»^.  the  «se  of  the  following  is  effective : 

B^.    Tr  acw:::  r»L.  TRxlviij  (3.10); 

<g%c;  >r«L>ii.  3ss  (16.0); 

Erx.  5;3irixts;.        q.  s.  ad  Siij  (96.0).— M. 

>.   tfcjb     H»     in  r:^  j^  u^r  end  of  every  two  weeks  for  two  or  three  days. 
W    u'^><vtv>    .:*  X  rxttT  i,a:hesis  would  call  for  special  treatment. 

lu  :K    'W*  ••.  ••f-  xrat  atayl  nitrite  and  nitroglycerin  are  most  valuable. 
V•i^i.:lOi1^kI.^    jivc  Svc^"jk:i*.  followed  by  friction  of  the  extremities,  are 

Vv  .!>>»vaiim    .*c  i*  9ki>^tm^Ha  must  be  directed  at  the  cause  of  the 
v.>Hjip%auac*-   :iK»  :t5M%^.c  condition. 


\\.  v.\\\C»EMTAL  AFFECTIONS  OF  THE  HEART. 

•  "tr^jsA  *v>iili  tt\»tti  t^o  Wdiug  causes  :  (1)  Arrested  development,  and 
'*.-..>*  .iixUvAi>iUui4.     iXx-asiouiilly,  both  these  factors  are  operative. 

TCr^t^  ^v*l0|MMa%  ui;iy  pnxluoe  a  ^reat  variety  of  anomalies. 
»,     .    %     v.\  Hut^   Iv  Snedy  enumerate*! :  {a)  Acardia,  absence  of  the 
sJ  *  *i*  ir* .  or  rrf^tiliau  heart,  in  which   the  septum  be- 
u   %  I.  v.^N  jiiui  \^^ttl^oles  is  absent,  thus  reducing  the  number  of 
N  V     •»  N      rbr*  i*  an  instance  of  reversion  to  a  lower  type.     (/•) 
'  .Vt^  l^.v*  March  11,  1899. 
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Absence  of  the  interventricular  septum^  the  heart  consisting  of  three 
ehambers  \eor  triloculare).  More  frequently  there  is  a  mere  perforation 
in  or  an  incomplete  development  of  the  septum,  and  this  is  usually  situ- 
ated in  the  upper  portion.  Obstruction  of  the  pulmonary  orifice  or  of 
the  conus  arteriosus  of  the  right  ventricle  are  frequently  conjoined  con- 
ditions, {d)  Patency^  or  incomplete  closure  of  the  foramen  ovale.  Per- 
sistence of  the  foramen  is,  in  the  majority  of  cases,  associated  with  ob- 
struction of  the  pulmonary  valve,  though  it  may  be  solitary,  {e)  An 
anomaly  known  as  ectopia  cordis  deserves  mention.  This  is  a  condition 
in  whicn  the  sternum  is  usually  divided  vertically,  and  the  heart  is  either 
entirely  exposed  or  beating  just  beneath  the  skin  in  the  cardiac,  thoracic,  or 
abdominal  region.  In  this  connection  another  and  the  most  common  form 
of  malposition  may  be  added — namely,  dextrocardia.  Here  the  heart 
occupies  the  right  side,  with  reversion  of  the  arch  and  displacement  of 
the  descending  aorta  to  the  right  of  the  spinal  column.  Transposition  of 
other  viscera  is  usually  associated.  (/)  Anomalies  of  the  valves, — There 
may  be  either  a  numerical  increase  or  decrease  of  the  cardiac  valves,  par- 
ticularly the  segments  of  the  semilunar  valves  of  the  aortic  and  pulmo- 
nary orifices.  Supernumerary  segments  are  usually  rudimentary,  and  at 
the  pulmonary  valve  one,  two,  or  more  are  most  commonly  seen.  A  de- 
crease in  the  number  of  segments  is  also  most  frequently  observed  at  the 
arterial  orifices,  the  aortic  and  pulmonic  semilunar  valves  then  being 
composed  of  two  segments  (bicuspid).  This  condition  may  be  due  to  de- 
fective development  on  the  one  hand,  or  to  endocarditis  with  resulting 
cohesion  of  segments  on  the  other. 

(2)  Fetal  endocarditis  leads  to  valvular  deficiencies  in  a  manner  sim- 
ilar to  what  occurs  during  the  whole  post-natal  period.  The  valve- 
lesions  originating  during  fetal  life  are  most  frequently  situated  on  the 
right  side,  probably  for  the  reasons  that  the  ante-natal  circulation  is 
more  actively  carried  on  in  the  right  than  in  the  left  heart,  and  that  the 
former  receives  the  oxygenated  blood  from  the  placenta.  They  may  occur 
at  the  pulmonic,  the  aortic,  or  the  auriculo-ventricular  orifices.  The 
changes  are  of  the  slow  sclerotic  form  a«  a  rule,  and  their  character  is 
determined  largely  by  the  antecedent  anomalies  that  predispose  to  them. 
The  leaflets  present  smooth,  thickened,  and  contracted  borders.  Union 
of  the  mitral  segments  is  common,  and  the  chordse  tendineae  are  often 
thickened  and  contracted.  The  small  rounded  bodies  that  are  normally 
present  on  the  mitral  and  tricuspid  segments  {nodules  of  Albini)  must  not 
be  confounded  with  pathologic  verrucosities. 

The  most  frequent  congenital  valvular  lesion  is  stenosis  of  the  pulmo- 
nary orifice  as  the  result  of  chronic  endocarditis.  Rarely,  it  is  due 
directly  to  defective  development,  and  perhaps  more  rarely  still  to  endo- 
carditis verrucosa.  Pulmonic  constriction  of  ante-natal  origin  may  be  an 
associated  lesion  in  other  forms  of  valvular  disease  in  the  young  adult. 
With  stenosis  at  the  pulmonary  orifice,  there  usually  coexist  stenosis  of 
the  conus  arteriosus  of  the  right  ventricle,  an  open  foramen  ovale,  and  a 
patent  ductus  arteriosus ;  according  to  Peacock,  ''  in  86  per  cent,  of  the 
patients  with  congenital  heart-disease  livinfjr  beyond  the  twelfth  year  the 
lesion  is  at  this  orifice.*'  Atresia  of  the  pulmonary  orifice  occurs,  though 
less  frequently  than  stenosis. 

At  the  tricuspid  orifice  there  may  be  stenosis  or  contraction  of  the 
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valves,  producing  either  obstruction  or  regurgitation.  Similar  lesions  of 
the  aortic  orifice  are  infrequent.  Congenital  mitral  disease  also  occurs, 
but  only  exceptionally ;  it  is  then  usually  associated  with  tricuspid 
stenosis.  Boys  are  somewhat  more  liable  to  congenital  affections  of  the 
heart  than  girls. 

Symptoms. — There  is  an  almost  constant  and  strikingly  distinctive 
symptom  in  congenital  heart-disease — cyanosis.  The  tint  of  skin  ob- 
served is  variable,  being  at  one  time  a  general  duskiness,  at  another  a 
deep  violet,  and  rarely  almost  black.  This  coloration  is  most  notice- 
able about  the  lips  and  mucous  membrane  of  the  mouth,  the  nostrils, 
conjunctivae,  the  fingers,  toes,  and  lobules  of  the  ears,  and  as  a  rule  is 
general,  though  it  may  be  a  local  condition.  The  tint  may  grow  less 
distinct,  and  even  almost  vanish,  when  the  child  is  in  perfect  repose  or 
sleeping;  excitants  or  efforts  at  coughing,  however,  increase  the  in- 
tensity of  the  discoloration.  The  cyanotic  hue  comes  on  almost  invari- 
ably during  the  first  week  of  life.  The  fingers  present  a  decidedly 
clubbed  appearance,  and  the  nails  are  thickened  and  curved  like  the 
claws  of  certain  animals.  The  temperature  is  subnormal,  while  the  ex- 
tremities are  cool  to  the  feel.  Dyspnea  on  exertion  and  cough  are  usual 
concomitants.  Cyanosis  may  be  due  to  various  causes  that  may  act 
either  singly  or  more  often  concurrently.  Variot  reports  two  cases  with 
similar  cardiac  conditions — namely,  interventricular  perforation,  and 
narrowing  of  the  pulmonary  artery,  with  the  aorta  arising  from  both 
ventricles.  Cyanosis  was  absent  from  one  case,  and  *' this  disproves  the 
two  leading  theories  with  regard  to  the  origin  of  cyanosis — the  mixture 
of  the  two  bloods  and  the  obstruction  to  the  pulmonary  circulation." 

Physical  Signs. — In  the  very  young  the  impulse  is  feeble  fwith  an  ab- 
sence of  a  palpable  thrill),  the  percussion-dulness  is  increasea,  especially 
to  the  right,  and  a  loud  systolic  murmur  is  audible  at  the  pulmonary  ori- 
fice. When  the  auriculo-ventricular  valves  are  the  seat  of  endocarditis, 
the  murmur  may  be  apical.  In  pure  pulmonary  stenosis  the  second 
sound  is  feeble. 

In  older  children  the  area  of  rfwZne««  is  only  slightly  extended,  partic- 
ularly to  the  left,  while  the  murmurs  heard  are  loud  and  often  musical. 

It  is  interesting  to  note  that  in  rare  instances  cerebral  abscess  is  an 
associated  condition. 

Differential  Diagnosis. — The  distinction  between  congenital  and 
acquired  lesions  in  children  may  be  assisted  by  a  reference  to  certain 
points  tubulated  below : 

Congenital  Lesions.  Acquired  Lf signs. 

History  of  almost  constant  cyanosis,  be-  Not  so ;   history  of  endocarditis   or  of 

ginnin«^  in  the  first  week  after  birth.  rheumatism    or    other   complaints   in 

which  endocarditis  occurs  as  a  com- 
plication. 

Sliirlit  enlargement  of  the  heart.    It  is  of  Enlargement  marked,  frequently  involv- 

the  right  ventricle,  chietly  non-progres-  ing  the  left  ventricle,  and  progressive. 
siv«'. 

Loud  and  musical  murmurs  present,  an-  Audible  over  apex  or  base;  definite  large 

dibic  ovor  upper  third  of  sternum,  with  ari'as  of  transmission.     Second  sound 

small  are:i  of  transmission  upward  and  fre<iuently  accentuated, 
to  the  left :  second  sound  weak. 

Deficient  bodily  development.  Bodily  development  good,  as  a  rule. 

Mental  faculties  in  abevance.  MenUil  faculties  normal. 
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Prognosis. — The  prognosis  is  exceedingly  grave.  Many  succumb 
within  a  few  days  after  birth,  more  than  one-half  before  the  expiration 
of  one  year,  and  not  less  than  three-fourths  before  the  end  of  the  third 
year.  Few  survive  the  first  decade  of  life,  and  fewer  still  reach  full 
adolescence.  Among  the  forms  giving  the  most  favorable  prognosis  are 
pulmonary  stenosis,  especially  when  of  moderate  grade,  and  defective 
auricular  and  ventricular  septa.  In  those  instances  in  which  life  is 
spared  in  the  first  weeks  after  birth  there  is  a  disposition  to  affections  of 
the  lungs  (phthisis,  hemoptysis),  nerve-complaints  (convulsions,  cerebral 
hemorrhages). 

Treataient. — The  treatment  is,  in  the  main,  hygienic.  The  body 
must  be  warmly  clad,  flannels  being  worn  next  the  skin,  and  every  source 
of  cold  should  be  carefully  guarded  against.  The  diet  is  to  be  judiciously 
arranged,  yet  liberal,  preference  being  given  to  the  carbohydrates.  Gentle 
exercise  when  it  can  be  taken  is  valuable,  as  are  also  daily  spongings  of 
the  surface  followed  by  friction.  Special  therapeutic  indications  may 
arise,  and  must  be  met  in  accordance  with  general  principles,  while  tonics,, 
such  as  iron,  arsenic,  quinin,  and  cod-liver  oil,  are  frequently  applicable. 
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ACUTE  AORTITTS. 

Pathology. — The  morbid  changes  coincide  with  those  noted  in  acute 
endocarditis,  including  the  ulcerative  variety. 

Btiology. — The  causes  are  not  clear,  but  the  condition  generally 
follows  the  acute  infectious  diseases  (typhoid  fever,  pneumonia,  miliary 
tuberculosis).  Alcoholism  and  syphilis  are  among  the  rarer  causes. 
Various  microorganisms  have  been  discovered  to  be  causal  irritants. 
Boinet  and  Romary  have  recently  shown  that  in  experimentally  pro- 
duced aortitis  a  point  of  lessened  resistance  (either  from  traumatism  or 
other  previous  arterial  lesion)  is  necessary. 

Symptoms. — The  symptoms  are  local  and  general.  Of  the  former, 
diffuse  thoracic  pain^  with  substernal  tenderness  under  pressure  and 
cardiac  palpitation^  are  the  chief.  The  pain  may  assume  the  type  of 
true  angina  pectoris.  Among  the  general  symptoms  a  moderate 
febrile  movement  is  almost  constant.  In  a  certain  percentage  of  cases 
embolism  is  betrayed  by  the  usual  signs,  as  rigors,  accompanied  by  a 
steep  temperature-curve.  These  forms  are  analogous  to  the  malignant 
variety  of  endocarditis.     A  cardiac  murmur  may  be  heard  over  the  base. 

Diagnosis. — All  that  the  best  clinicians  can  do  is  to  establish  a 
probable  diagnosis  even  in  the  presence  of  the  most  frankly  expressed 
features  of  the  affection.  From  acute  endocaniitis,  aortitis  is  to  be  dis- 
criminated by  its  diffuse  pain  and  by  the  higher  seat  of  its  murmur. 

The  prognosis  is  serious,  owing  to  the  liability  to  infectious  emboli 
and  aneurysmal  dilatation  and  the  possibility  of  aortic  rupture. 

The  treatment  is  similar  to  that  of  acute  endocarditis. 
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ARTERIAL  SCLEROSIS. 

(Arterio-scleroais ;  Arieno-capillary  Fibrosis;  EndarteriiU  Chronica  De/orman»; 

Atheroma.) 

Definition. — An  overgrowth  of  the  connective  tissue  of  the  arterial 
coats  (chiefly  and  primarily  of  the  intima).  followed  by  calcareous  deposi- 
tions.    The  elastic  tissue  of  the  intima  is  primarily  increased. 

Pathology. — The  most  frequent  seat  of  the  sclerotic  process  is  the 
aorta,  and  the  next  most  common  the  coronary  arteries.  Other  vessels 
implicated  are  the  arteries  of  the  brain,  the  temporals,  radials,  brachials, 
ulnars,  femorals,  and  iliacs.  On  the  other  hand,  certain  arteries,  as  the 
gastric,  hepatic,  and  mesenteric,  are  rarely  affected.  Two  forms  may  be 
recognized  :  (a)  the  circumscribed,  and  (b)  the  diffuse. 

(a)  Oircomscribed  Arterio-sclerosis. — Naturally,  the  intima  presents  a 
smooth  internal  surface,  but  when  atheromatous  changes  occur  it  shows 
localized  areas  of  thickening.  These  patchy  prominences  are  often  hemi- 
spheric in  outline,  yellowish-white  in  color,  and  their  favorite  seats  are  the 
orifices  of  the  branches.  They  increase  in  depth  and  superficial  area,  and 
on  reaching  an  advanced  stage  their  interior  disintegrates  into  granular 
material  {atheromatous  abscess). 

In  circumscribed  or  nodular  atheroma  the  microscope  discloses  the  fact 
that  the  middle  and  external  coats  are  the  primary  seat  of  the  changes, 
which  consist  of  localized  infiltrations.  These  lesions  weaken  the  media 
and  adventitia,  and  then  (as  shown  by  Thoma)  compensatory  processes 
are  set  up  in  the  intima  which  lead  to  the  formation  of  the  so-called 
atheromatous  button. '  The  latter  consists  in  a  hyperplasia  of  the  intima 
with  a  deposit  of  round  cells,  which  causes  a  gradual  increase  in  thickness ; 
in  this  way  the  growing  weakness  of  the  middle  and  outer  coats  is  com- 
pensated. When  the  prominences  in  the  intima  undergo  softening  or 
liquefaction,  rapid  dilatation  (aneurysmal)  of  the  affected  vessels  is  apt 
to  occur.  The  same  accident  may  arise  early  or  before  the  intima  has 
reinforced  the  other  layers  by  its  increased  thickness  and  strength. 

(h)  Diffuse  Arterio-sclerosis. — In  this  form  the  morbid  process  is  dis- 
tributed throughout  the  greater  part  of  the  arterial  system,  the  nodular 
or  circumscribed  form  being  usually  combined  with  it  in  the  aorta.  Dila- 
tation of  the  aorta  and  of  its  branches  commonly  coexist.  Apart  from 
the  yellowish,  translucent,  elevated  areas,  the  intima  may  be  smooth  and 
the  naked-eye  appearances  almost  normal.  The  coats,  however,  and  par- 
ticularly the  intima,  are  very  much  thickened.  Microscopic  examination 
brings  to  light  an  extensive  proliferation  of  the  subendothelial  connective 
tissue  and  a  hyaline  transformation  of  the  entire  media,  particularly  in 
the  larger  vessels.  The  muscular  fibers  and  elastic  tissi^e  have  in  advanced 
Citscft  almost  totally  disappeared.  Necrotic  degeneration  of  the  media, 
especially  in  the  smaller  arteries,  is  also  observed,  and  calcareous  deposits, 
causing  rigidity  of  the  walls,  occur  among  the  later  changes.  This  is 
particularly  true  of  the  so-called  senile  arterio-sclerosis.  Atheromatous 
abscesses  that  burst,  forming  atheromatous  ulcers,  are  likewise  common 
pathologic  events  in  the  aged.  There  may  be  associated  atrophy  of  the 
heart,  liver,  and  kidneys,  due  to  a  lack  of  nutritive  supply  in  conse(juence 
of  the  narrowing  of  the  vessels.  More  commonly,  however,  in  this,  and 
constantly  in  circumscribed  and  diffused  sclerosis,  the  heart  is  moder- 
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ately  hypertrophied.  When  coronary  disease  is  present,  fibrous  myo- 
carditis and  sclerosis  of  the  aortic  cusps  may  be  found  Associated.  The 
kidneys  may  also  become  sclerotic — a  condition  that  will  be  described 
hereafter  (vide  Diseases  of  the  Kidneys). 

Selerasis  of  the  pulmonary  artery^  previously  referred  to  in  the  dis- 
cussion of  the  Diseases  of  the  Heart,  exhibits  all  the  changes  observed  in 
connection  with  atheroma  of  the  systemic  arteries,  including  aneurysmal 
dilatation  of  the  trunk  and  rarely  of  the  main  branches.  From  the  ter- 
minal tributaries  the  process  may  extend  to  the  capillaries,  and  even  to 
tiie  pulmonary  veins  (anfftO'Sclerosui). 

The  effect  of  arteriosclerosis  upon  the  physiologic  functions  of  the 
vessel-wails,  and  the  pathologic  and  clinical  results  are  of  the  utmost  im- 
portance. The  elastic  coat  is  destroyed,  and  hence  the  walls  cannot  bear 
the  blood-pressure  as  well  as  in  health.  This  predisposes  to  dilatation  of 
the  vessels  (aneurysm). 

Another  result  of  extensive  atheromatous  degeneration  of  the  vessels 
is  an  increase  in  the  resistance  to  the  blood-current,  and  a  consequent 
elevation  of  the  arterial  pressure.  Furthermore,  the  loss  of  elasticity  in 
the  coats  of  the  medium-sized  and  smaller  arteries  removes  an  important 
factor  in  the  propulsion  of  the  blood.  The  left  ventricle,  in  consequence 
of  this  fact,  almost  invariably  becomes  hypertrophied  in  cases  of  extensive 
arterio-sclerosis,  provided  the  general  nutrition  of  the  patient  is  still  well 
maintained  (Strumpell). 

The  reduction  of  the  lumen  of  the  vessel,  owing  to  the  thickening  of 
the  intima,  must  lessen  the  blood-supply  to  the  various  viscera,  and  thus 
in  part  are  explained  such  secondary  affections  as  fibrous  myocarditis, 
cirrhosis  of  the  kidneys,  and  cerebral  softening. 

Sclerosis  of  the  veins  (phlebo'Sclerosis)  may  rarely  accompany  arterio- 
sclerosis. It  is,  however,  not  infrequently  found  in  association  with 
hepatic  cirrhosis  and  mitral  disease  when  the  portal  system  and  pul- 
monary veins  are  involved.  It  is  occasioned  by  increased  intravenous 
pressure.  Arterio-sclerosis  apart  from  sclerosis  of  the  peripheral  veins 
may  be  encountered,  though  rarely. 

Microscopically,  thickening  of  the  intima  and  atrophic  degenerative 
changes  in  the  media  are  commonly  observed.  Calcification  and  hyaline 
degeneration  of  the  layers  also  occur,  and  I  have  observed  them  in  one 
of  my  own  cases.     Moderate  dilatation  is  not  exceptional. 

Btiology, — The  diffuse  form  has,  in  part,  a  special  etiology.  It  may 
appear  in  the  young,  though  rarely;  I  have  met  with  a  case  in  the 
Medico-Chirurgical  Hospital  in  a  man  aged  twenty-four  years.  It  is, 
however,  most  frequent  in  the  middle-aged  (who  are  able-bodied)  and  in 
the  aged.  At  an  earlier  period  it  occurs  as  a  result  of  alcoholism., 
syphilis  (the  overshadowing  factor),  lead-poison in(j,  gout,  and  rhronio 
nephritis — agencies  that  subject  the  vascular  system  to  undue  wear  and 
tear.  In  old  persons  atheroma  is  often  phi/sioloqir  and  characterizes 
the  natural  involution-period  of  life.  Heredity  may  |»lay  no  inconspicuous 
part  in  arterio-sclerosis  dependent  upon  the  a^re.  This  fact  furnishes,  to 
some  extent  at  least,  the  reason  why  senile  chancres  in  the  arteries  occur 
at  a  much  earlier  period  of  life  in  some  instaTices,  and  even  throughcmt 
whole  families,  than  in  others.  yer/rocH  are  more  liable  than  irhites  to 
this  form  of  atheroma,  and  tnalen  than  feina/ea^  though  it  is  more  frequent 
in  *.he  latter  sex  than  the  circumscribed  variety. 
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([uently  observed  iho  pulsus  bujeminus  in  mitral  disease.     With  re*p« 
to  tlie  (iiastole,  the  approximated  pulsations  may  be  in  blocks  of  thr^ 
{^fmhus  (rigennnun)^  or  even  of  four  {juthuH  (fuadHifrmmim),     (3)  i 
bined  iire^arity  of  tirue  and  volume.     Whilst  the  forni!*  of  irretruhirity 
described  above  shouhl  be  distinguished  from  one  nnother,  fli  <>|" 

always  [jracticable,  particularly  in  the  last  stages  of  valvuhir  i  nl 

anfi  in  tlie  acute  infectious  diseases — conditions  in  which  the  heart- 
nmsele  fails  in  consequence  of  degenerative  changes*  (4)  The  paradax- 
ical  pulse  of  Kussmt'tuI  ako  consists  in  irregularity  of  volume,  strength, 
and  time,  though  not  indicative  of  so  great  peril  as  the  preceding, 
is  tlepentk-nt  upon  the  act  of  inspiration — *'  normal  as  well  ti»  forwMl^ 
— the  beats  during  inspiration  being  more  rapid,  though  weaker,  thi 
during  expiration.  This  is  met  with  in  chronic  adhesive  pericarditi 
in  cases  of  pressure  upon  the  root  of  the  aorta  by  bands,  in  pleuro-jM?r 
carditis,  and  in  a  very  weak  heart.  (5)  Delirium  cordis  is  a  term  vcr 
appropriately  given  to  great  irregularity  and  inefpiality  of  the  pulse-beat 
It  h  seen  in  extreme  dihitaUon  and  advanced  exophthalmic  goiter.  {{ 
Embroeardia  or  Fetal  Heart-rhytbin. — There  is  a  .shortening  of  the  Ion 
pause  with  a  striking  similarity  of  the  tirst  and  second  sounds,  an  in 
fetal  heart.  I  have  already  pointed  this  out  in  connection  with  dtlat 
tion.  though  it  also  sometimes  attends  the  advanced  stages  of  grard 
fevers.  (7)  Cantering  Rhythm  (ht^uit  de  ffahp). — The  sounds  simulate 
the  triple  footfjill  of  a  horse  at  a  canter.  The  interpolated  sound  is  due 
to  a  reduplication  *tf  the  second,  though  rartdy  it  is  the  first  that  is 
doubled  instead.  It  is  developed  in  the  hypertrophy  of  arterio-^clero^is 
and  Itright's  disease,  in  profound  anemias,  and  in  the  myocarditis  of 
certain  acute  infectious  diseases.  (H)  Tremor  Oordis. — By  this  is  meai 
a  ventricular  systole  so  rapid  lis  to  he  evi<lenced  by  mere  vibratioc 
Etiology*— Ban mgarten's  classification  of  the  causes  of  arrhythi 
(ijuoted  by  Osier)  is  the  best,  an<l  is  here  given: 

(1)  Those  due  to  centnil^-cerebrai^-causes,  either  organic  disease, 
in  hemorrliage  or  concussion,  or  more  commonly  psychical  influencf^ 

(2)  Reflex  influences,  such  as  produce  the  cardiac  irregularity  in  dj 
epsia  and  diseases  of  the  liver,  lungs,  an<i  kidneys, 

(3)  To.xic  influences.     Tobacco,  coflfee,  and  tea  are  common  eaus«*ii     _ 
arrhythmia.     Variom*  drugs,  as  digitalis,  belladonna,  and  aconite,  maj 
also  induce  it. 

(4)  Changes  in  the  heart  itself,     (n)  In  the  cardiac  ganglia,     Faiti 
pigmentary,  and  sclerotic  changes  have  been  ilescribctl  in  ca»e«  of  thi! 
sort,  and  these  may  have  an  important  influence  in  producing  distarb* 
anees  in  the  rhythm,  but  as  yet  we  do  not  know  their  exact  significance. 
They  may  be  present  in  caseB  that  have  not  presented  arrhythmia.     {b\ 
Mural  changes  are  common  in  conditions  of  this  kind.     .Simple  dilat 
tion,  fatty  degeneration,  and  sclerosis  are  most  commonly  present,  the  ti 
latter  being  usually  associated  with  sclerosis  of  the  coronary  art«riea.' 

Symptoms. — Arrhythmia,  particularly  when  functional  or  of  ttfli! 
origin,  may  exist  for  years  together,  without  associated  symptonm  refH 
able  to  tlie  heart,  and  lience  is  often  discovered  accidentally.  When 
b  combined  with  palpitation  or  extreme  weakness  or  dilatation  of  ti 
organ,  it  is  apt  to  arrest  not  only  the  attention  of  the  observer  in  mmQ 
instanced,  but  also  that  of  the  patient. 
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Fhysical  Signs. — Iii  given  cases  the  cause  will  be  futind  to  govern  the 
^tamcter  of  the  physical  signs,  which  are  ofteo  scanty  or  ftoioetimes 
pi^cticaUj  wanting.  Those  usually  present  have  been  indicated  in 
^p^aking   of  the   different   varieties. 

jyiSignosis*^  P(i  f/f  fit  ion  and  auHcultation  of  the  heart  while  examin- 
ing  the  pulse  are  matters  that  sljoiihl  never  be  neglected  if  reliable  results 
«Pe  to  be  obtained.  It  is  especially  in  this  class  of  cases  that  the  sphyg- 
tno^imph  renders  invaluable  aid.  Sphygraogranis  will  often  show  the  kind 
andf  degree  of  arrhythmia  when  all  other  means  of  examination  have  failed, 
mad  also  distinguish  marked  dicrotism  from  irregularity. 

It  is  important  to  differentiate  functional  arrhythmia  or  that  of  reflex 
origin  from  arrhythmia  due  to  more  or  less  grave  myocardial  disease. 
Important  information  is  supplied  by  carefully  reviewing  the  varied  etio- 
Idgic  factors  that  produce  the  functional  ff>rra,  and  by  close  observation 
of  the  cardiac  symptoms. 

The  prognosis  is  variable-  A  gentleman  with  whom  I  am  ac- 
C|iiainted  was  rejected  by  a  life-insurance  company  twenty  years  ago  on 
s^CGOunt  of  occasional  slight  arrhythmia,  though  he  is  still  in  active  busi- 
ness life  and  apparently  in  vigorous  liealth.  When  the  myocardium 
1><ecoiiie^  involved,  as  occurs  in  chronic  valvular  or  coronary  disease  or 
in  the  acute  infectious  diseases,  the  i)rospeet  is  gloomy ;  on  the  other 
band,  when  it  is  functional  or  due  to  other  causes  outside  of  the  heart 
icself,  the  course  pursue<l  is  as  a  rtile  favorable.  When  the  second  sound 
-poUowg  closely  the  first  ^marked  abbreviatiim  of  the  systolic  pause)  it  is 
«k  serious  indication. 

Treatment— There  are  many  cases  of  the  more  benign  form  in 
^^irhich  DO  treatment  is  rerjuired  apart  from  methodic,  physical  training 
X.^  improve  the  strength  of  the  heart-muscle  and  the  general  systemic 
•development.  Removal  of  the  causal  forces,  as  tea,  cofl'ee,  alcohol,  in- 
digestible food-stuffs,  conditions  acting  in  a  reflex  manner,  must  be  ex- 
^?<uted  promptly.  When  the  condition  is  due  to  changes  in  the  heart- 
s^tnictures,  cardiants  in  addition  to  the  general  tonics  should  be  pre- 
scribed. I  prefer  strychnin,  arsenic,  and  the  dried  sulphate  of  iron  in 
^r^mbination.  Nitroglycerin  is  of  service  if  the  arterial  tension  be  high. 
If  the  arrhythmia  be  due  to  excessive  cardiac  dilatation,  digitalis 
should  be  employed.  In  purely  functional  cases,  in  which  there  is  a 
predominating  neurotic  element,  the  subjoined  formula  has  been  useful 
in  my  bands ; 

Ferri  valerian  at  is, 

Zinci  valerianatis,      «a.  gr.  xxx  (1.94); 
Strych.  sulph.,  gr.  j       (0.0648) ; 

Pulv.  tligitalis,  gr.   viij  (0.518). 

Ft.  eapsulie  No.  xxx. 
Sig.  Take  one  after  meal-timc. 


ANGINA  PECTORIS, 

I  Htetw^mrdiaj    Breast-pa  tuj. ) 


-liefinition. — A  paroxysm  of  violent  precordial  pain  extending  into 
tieck,  back,  and  arms,  and  at  times  attended  by  a  sense  of  impending 
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death.  It  scarcely  deserves  to  be  classified  as  a  separate  disease,  being 
merely  symptomatic  of  several  cardiac  or  aortic  (?)  lesions. 

Pathology. — Concerning  the  pathogenesis  of  angina  many  the- 
ories have  been  advanced,  but  conclusive  post-mortem  evidence  in 
support  of  each  and  all  is  wanted.  Neither  does  any  single  hypothesis 
fit  the  grouping  of  symptoms  so  constantly  observed  in  cases  of  angina. 
It  is  to  be  recollected,  however,  that  it  is  a  neurosis  affecting  the 
cardiac  sensory  filaments  that  are  given  ofi"  chiefly  from  the  pneumo- 
gastric,  and  in  many  cases  the  vasomotor  apparatus  is  also  involved. 
AUbutt^  believes  that  the  symptoms  owe  their  origin  to  disease  in  the 
aorta — acute  and  chronic  aortitis.  Nothnagel  has  described  a  form 
distinct  from  the  above  in  which  the  vasomotor  apparatus  is  principally 
involved  {angina  pectoris  vasomotoria), 

l^Hology. — Cases  of  angina  unassociated  with  arterial  sclerosis^ 
hypertrophy^  aortic  regurgitation^  or  adherent  pericardium,  are  rarely 
encountered.  It  is  quite  probable  that  with  few  exceptions  sclerosis  of 
the  aorta  and  coronaries  is  present,  and  predisposes  to  the  disease  under 
discussion.  This  view  also  receives  some  degree  of  color  from  the  fact 
that  angina  usually  occurs  after  the  fortieth  year^  and  principally  in  the 
male  sex.  It  may  be  a  sequel  of  influenza.  The  overuse  of  tobacco 
may  rarely  cause  true  anginiform  symptoms.  The  determining  factors 
of  the  attack  are  undue  exertion  and  mental  emotion. 

Ssnnptoms. — The  paroxysm  begins  quite  suddenly  during  the  action 
of  one  or  other  exciting  cause.  There  is  excruciating  pain  of  a  grip- 
like character,  affecting  the  entire  chest  and  rendering  the  body  motion- 
less. The  pain  radiates  most  frequently  to  the  left  shoulder,  though  also 
at  times  to  the  right,  and  thence  to  the  back,  neck,  and  down  the  arms 
to  the  fingers.  Coldness  and  numbness  of  the  fingers  or  in  the  precor- 
dial area  may  be  present.  Not  less  agonizing  than  the  pain  is  the  awful 
sense  of  impending  death.  The  countenance  is  frequently  pale,  and 
may  assume  a  leaden  hue,  and  is  usually  bathed  in  cold  perspiration. 
The  respirations  are  exceedingly  shallow  or  even  temporarily  arrested, 
and  the  patient's  anxiety  is  extreme.  The  hearts  action  may  be  regular, 
and  the  arterial  tension,  as  shown  by  the  pulse,  is  generally  increased. 
The  duration  of  the  paroxysm  varies  from  a  few  seconds  to  a  minute  or 
two,  and  after  the  pain  is  over  gaseous  eructations,  vomiting,  or  the  dis- 
charge of  a  large  amount  of  clear  urine  may  occur.  With  the  cessation 
of  the  attack  comes  instant  relief  from  the  cardiac  symptoms.  On  mak- 
ing a  careful  examination  of  the  heart  subseouent  to  the  seizure  there 
may  be  an  utter  absence  of  signs,  and,  though  there  is  weakness,  this 
soon  disappears.  The  attacks  may  recur  at  intervals  varying  from  a  few 
days  to  many  years.  I  have  usually  found  that  cases  associated  with 
aortic  regurgitation  give  the  shortest  intervening  periods  as  a   rule. 

In  angina  vasomotoria  the  pain  in  the  heart-region  is  preceded  for  a 
few  minutes  by  pallor  of  the  face,  coldness  and  stiffness  of  the  limbs, 
due  to  spasm  of  the  peripheral  vessels. 

Pseudo-angina. — This  is  also  a  paroxysmal  affection,  that  may  be 
associated  with  hysteria,  anemia,  or  neuropathic  inheritance,  and  is 
occasionally  produced  by  infectious  diseases  and  poisons  (see  p.  676). 

Diagnosis. — The  characteristic  events  are  a  sudden,  most  intense 
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pain  in  the  substernal  and  left  parasternal  regions  with  marked  constric- 
tion of  the  chest,  the  peculiar  manner  of  radiation  of  the  pain,  and  the 
fear  of  death.  Less  diagnostic,  though  of  considerable  value,  are  the 
breTitj  of  the  attack,  the  sudden  onset  and  cessation  of  the  pain,  the 
age  and  sex,  and  the  anxious,  moistened  features.  There  are  also  lighter 
forms,  in  which  one  or  more  of  the  diagnostic  phenomena  above  described 
are  absent.  If  they  occur  between  the  ages  of  forty  and  sixty  years  in 
persons  in  whom  either  arterial  sclerosis  or  aortic  regurgitation  is  present, 
this  disease  should  be  thought  of;  and  after  the  exclusion  of  certain  com- 
plaints in  which  paroxysmal  pain  is  prominent,  such  as  gastralgia,  in- 
tercostal neuralgia,  and  locomotor  ataxia,  the  diagnosis  of  angina  be- 
comes reasonably  certain. 

The   distinction  between    true  and    pseudo-angina    pectoris   rarely 
presents  formidable  difficulties  (see  table  below) : 

Angina  Pectoris.  Pseudo-angina. 

Etioloiqr  indeterminate,  though  generally      The  causes  are — hysteria,  neurasthenia, 

associated  with    arterio-sclerosis    (in-  toxic  agents,  and  reflex  irritations. 

eluding    coronary  disease)    or    aortic 

regurgitation. 
Oucars  after  the  fortieth  year,  usually  in      Occurs  at  any  age  (over  six  years),  and 

males.  usually  in  females. 

Paroxysms,  provoked  by  undue  exertion      Paroxysms  arise  spontaneously,  are  peri- 

or  mental  emotion,  are  rarely  periodic  odic  and  often  nocturnal. 

and  nocturnal. 
Pain  intensely  severe,  and  constricting,      Less  intense  pain,  more  diffused  over  the 

its  chief  center  being  to  the  back  of  the  thoracic  region :   sensation  of  cardiac 

mid-sternum  and  toward  the  left.  distention. 

Daration  of  attack  from  a  few  seconds  to      From  a  half  to  several  hours. 

one  or  two  minutes. 
Patient  silent  and  body  fixed.  Restlessness  and  emotional  symptoms  of 

causative  conditions  associated. 
Arterial  tension  increased  as  a  rule.  Usually  not  increased. 

Prognosis  unfavorable.  Entirely  favorable. 

The  vasomotor  form  of  angina  must  not  be  confounded  with  pseudo- 
angina,  which  is  infinitely  more  common. 

The  prognosis  is  bad,  yet  uncertain.  I  recall  two  instances  that 
occurred  ten  and  twelve  years  ago  respectively :  the  first  attacks  were 
sarvived  with  no  recurrence.  When  the  arteries  are  sclerosed  (partic- 
ularly the  coronaries)  life  is  often  suddenly  terminated  during  the  course 
of  the  attack.  Occasionally  the  sufferer  dies  of  syncope.  The  nature 
of  the  causal  and  associated  lesions  must  be  considered  in  estimating 
the  prospect  of  life.  In  the  vasomotor  angina  of  Nothniif^el  the  out- 
look is  less  grave,  while  in  pseudo-anginal  attacks  it  is  bright. 

Treatment. — Prevention  of  the  attacks  in  persons  who  are  subject 
to  them  is  of  the  most  importance.  In  order  to  do  this  all  known  excit- 
ing factors  are  to  be  rigidly  avoided.  The  patient  should  be  instructed 
to  carry  constantly  in  a  convenient  pocket  such  agents  as  nitro<rlycerin 
and  amyl  nitrite,  beads  or  perles  (strent^th  >J  to  T)  drops),  an<l  also  how 
to  use  them  with  judicious  care  immediately  upon  the  first  indication  of 
an  approaching  paroxysm. 

The  treatment  of  the  attack  must  be  pmuipt  and  energetic,  though 
carefully  conducted,  amyl  nitrite  beintr  inhaled  at  once  from  a  handker- 
chief in  doses  of  3  to  5  drops  according  to  the  severity  of  the  attack.  The 
patient  should  then  be  placed  in  a  cool  apartment  free  from  disturbing 
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sounds.  Locally,  the  use  of  the  ice-bag  may  prove  efficacious  and  should 
be  tried  at  first.  Rarely,  hot  applications  (hot  cloths  or  sinapisms)  give 
better  results  than  cold.  If  the  pain  is  not  controlled  promptly  by  this 
method,  the  nitrite  should  be  reinforced  by  the  hypodermic  injection  of 
morphin  (gr.  \ — 0.0216)  combined  with  atropin  (gr.  j^ — 0.0006).  This 
usually  brings  speedy  relief,  and  is  best  suited  to  those  instances  in 
which  there  is  no  increase  of  arterial  tension.  In  cases  exhibiting  high 
arterial  tension  the  tincture  of  nitroglycerin,  hypodermically,  should  be 
employed  (dose  ITlj — 0.066 — ^to  be  repeated  once  in  a  minute  if  needful). 
During  the  intervals  between  the  attacks  the  aim  should  be  not  only 
to  obviate  the  action  of  the  exciting  causes,  but  also  to  overcome  any 
predisposing  influences  that  may  exist.  Schott*  prefers  baths  (effer- 
vescent) and  passive  movements  to  drugs  or  other  methods.  In  true 
angina,  gymnastic  exercises,  in  the  form  of  passive  movements  alone, 
should  first  be  performed  by  an  assistant,  but  later  may  be  safely  en- 
trusted to  the  patient.  In  cases  in  which  the  arterial  tension  is  habit- 
ually exalted,  nitroglycerin  in  increasing  doses  is  to  be  used  persever- 
ingly,  beginning  with  1Tt  j  (0.066)  and  increasing  by  Kt[j  (0.066)  every 
five  or  six  days  until  the  physiologic  effects  are  produced.  Sodium 
nitrite  may  be  employed  similarlv,  the  dose  being  gr.  j-iij  (0.0648- 
0.184)  three  or  four  times  daily.  Marked  arterial  sclerosis,  particularly 
if  there  be  a  syphilitic  history,  is  favorably  influenced  by  a  long  course 
of  potassium  iodid.  It  may  be  prescribed  in  doses  ranging  from  gr.  v 
to  XX  (0.324-1.296)  three  times  a  day.  When  hypertrophy  of  the  left 
ventricle  is  excessive,  the  use  of  the  following  is  effective : 

'S^.  Tr.  aconiti  rad.,  TTlxlviij  (3.10) ; 

Sodii  broraidi,  5ss  (16.0) ; 

Elix.  simplicis,  q.  s.  ad  Jiij  (96.0). — M. 

Sig.  3j  (4.0)  t.  i.  d. 

It  may  be  omitted  at  the  end  of  every  two  weeks  for  two  or  three  days. 
The  presence  of  a  gouty  diathesis  would  call  for  special  treatment. 

In  the  vasomotor  form  amyl  nitrite  and  nitroglycerin  are  most  valuable. 
Additionally,  hot  foot-baths,  followed  by  friction  of  the  extremities,  are 
also  of  the  highest  utility. 

The  treatment  of  pseudo-angina  must  be  directed  at  the  cause  of  the 
complaint — the  neurotic  condition. 


IV.  CONGENITAL  AFFECTIONS  OF  THE  HEART. 

These  result  from  two  leading  causes :  (1)  Arrested  development,  and 
(2)  Fetal  endocarditis.     Occasionally,  both  these  factors  are  operative. 

(1)  Arrested  development  may  produce  a  rrreat  variety  of  anomalies, 
some  of  which  may  be  hriefly  einimorated  :  {n)  Acanlia,  absence  of  the 
organ.  (//)  Ctn-  bllnruhtrt',  or  reptilian  heart,  in  which  the  septum  be- 
tween the  auricles  and  ventricles  is  absent,  thus  reducing  the  number  of 
chambers  to  two.  This  is  an  instance  of  reversion  to  a  lower  type,  (r) 
»  Med,  Re:.,  March  11,  1899. 
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Absence  of  the  interventricular  septum^  the  heart  consisting  of  three 
chambers  \car  triloculare).  More  frequently  there  is  a  mere  perforation 
in  or  an  incomplete  development  of  the  septum,  and  this  is  usually  situ- 
ated in  the  upper  portion.  Obstruction  of  the  pulmonary  orifice  or  of 
the  conus  arteriosus  of  the  right  ventricle  are  frequently  conjoined  con- 
ditions, {d)  Patency^  or  incomplete  closure  of  the  foramen  ovale.  Per- 
sistence of  the  foramen  is,  in  the  majority  of  cases,  associated  with  ob- 
stmction  of  the  pulmonary  valve,  though  it  may  be  solitary,  {e)  An 
anomaly  known  as  ectopia  cordis  deserves  mention.  This  is  a  condition 
in  which  the  sternum  is  usually  divided  vertically,  and  the  heart  is  either 
entirely  exposed  or  beating  just  beneath  the  skin  in  the  cardiac,  thoracic,  or 
abdominal  region.  In  this  connection  another  and  the  most  common  form 
of  malposition  may  be  added — namely,  dextrocardia.  Here  the  heart 
occupies  the  right  side,  with  reversion  of  the  arch  and  displacement  of 
the  descending  aorta  to  the  right  of  the  spinal  column.  Transposition  of 
other  viscera  is  usually  associated.  (/)  Anomalies  of  the  valves. — There 
may  be  either  a  numerical  increase  or  decrease  of  the  cardiac  valves,  par- 
ticularly the  segments  of  the  semilunar  valves  of  the  aortic  and  pulmo- 
nary orifices.  Supernumerary  segments  are  usually  rudimentary,  and  at 
the  pulmonary  valve  one,  two,  or  more  are  most  commonly  seen.  A  de- 
crease in  the  number  of  segments  is  also  most  frequently  observed  at  the 
arterial  orifices,  the  aortic  and  pulmonic  semilunar  valves  then  being 
composed  of  two  segments  (bicuspid).  This  condition  may  be  due  to  de- 
fective development  on  the  one  hand,  or  to  endocarditis  with  resulting 
cohesion  of  segments  on  the  other. 

(2)  Fetal  endocarditis  leads  to  valvular  deficiencies  in  a  manner  sim- 
ilar to  what  occurs  during  the  whole  post-natal  period.  The  valve- 
lesions  originating  during  fetal  life  are  most  frequently  situated  on  the 
right  side,  probably  for  the  reasons  that  the  ante-natal  circulation  is 
more  actively  carried  on  in  the  right  than  in  the  left  heart,  and  that  the 
former  receives  the  oxygenated  blood  from  the  placenta.  They  may  occur 
at  the  pulmonic,  the  aortic,  or  the  auriculo-ventricular  orifices.  The 
changes  are  of  the  slow  sclerotic  form  as  a  rule,  and  their  character  is 
determine<l  largely  by  the  antecedent  anomalies  that  predispose  to  them. 
The  leaflets  present  smooth,  thickened,  and  contracted  borders.  Union 
of  the  mitral  segments  is  common,  and  the  chorda?  tendineie  are  often 
thickened  and  contracted.  The  small  rounded  bodies  that  are  normally 
present  on  the  mitral  and  tricuspid  segments  {nodules  of  Albhii)  must  not 
be  confounded  with  pathologic  verrucosities. 

The  most  frequent  congenital  valvular  lesion  is  stenosis  of  the  pulmo- 
nary orifice  as  the  result  of  chronic  endocarditis.  Rarely,  it  is  due 
directly  to  defective  development,  and  perhaps  more  rarely  still  to  endo- 
carditis verrucosa.  Pulmonic  constriction  of  ante-natal  origin  may  be  an 
associated  lesion  in  other  forms  of  valvular  disease  in  the  young  adult. 
With  stenosis  at  the  pulmonary  orifice,  there  usually  coexist  stenosis  of 
the  conus  arteriosus  of  the  right  ventricle,  an  open  foramen  ovale,  and  a 
patent  ductus  arteriosus;  according  to  Peacock,  '"  in  80  per  cent,  of  the 
patients  with  congenital  heart-disease  living  Ix'vond  the  twelfth  year  the 
lesion  is  at  this  orifice."  Atresia  of  the  pulmonary  orifice  occurs,  though 
less  frequently  than  stenosis. 

At  the  tricuspid  orifice  there  may   be  stenosis  or  contraction  of  the 
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valves,  producing  either  obstruction  or  regurgitation.  Similar  lesions  of 
the  aortic  orifice  are  infrequent.  Congenital  mitral  disease  also  occurs, 
but  only  exceptionally ;  it  is  then  usually  associated  with  tricuspid 
stenosis.  Boys  are  somewhat  more  liable  to  congenital  affections  of  the 
heart  than  girls. 

Symptoms. — There  is  an  almost  constant  and  strikingly  distinctive 
symptom  in  congenital  heart-disease — cyanosis.  The  tint  of  skin  ob- 
served is  variable,  being  at  one  time  a  general  duskiness,  at  another  a 
deep  violet,  and  rarely  almost  black.  This  coloration  is  most  notice- 
able about  the  lips  and  mucous  membrane  of  the  mouth,  the  nostrils, 
conjunctivae,  the  fingers,  toes,  and  lobules  of  the  ears,  and  as  a  rule  is 
general,  though  it  may  be  a  local  condition.  The  tint  may  grow  less 
distinct,  and  even  almost  vanish,  when  the  child  is  in  perfect  repose  or 
sleeping;  excitants  or  efforts  at  coughing,  however,  increase  the  in- 
tensity of  the  discoloration.  The  cyanotic  hue  comes  on  almost  invari- 
ably during  the  first  week  of  life.  The  fingers  present  a  decidedly 
clubbed  appearance,  and  the  nails  are  thickened  and  curved  like  the 
claws  of  certain  animals.  The  temperature  is  subnormal,  while  the  ex- 
tremities are  cool  to  the  feel.  Dyspnea  on  exertion  and  cough  are  usual 
concomitants.  Cyanosis  may  be  due  to  various  causes  that  may  act 
either  singly  or  more  often  concurrently.  Variot  reports  two  cases  with 
similar  cardiac  conditions — namely,  interventricular  perforation,  and 
narrowing  of  the  pulmonary  artery,  with  the  aorta  arising  from  both 
ventricles.  Cyanosis  was  absent  from  one  case,  and  "  this  disproves  the 
two  leading  theories  with  regard  to  the  origin  of  cyanosis — the  mixture 
of  the  two  bloods  and  the  obstruction  to  the  pulmonary  circulation." 

Physical  Signs. — In  the  very  young  the  impulse  is  feeble  (with  an  ab- 
sence of  a  palpable  thrill),  the  percussion-fulness  is  increased,  especially 
to  the  right,  and  a  loud  systolic  murmur  is  audible  at  the  pulmonary  ori- 
fice. When  the  auriculo-ventricular  valves  are  the  seat  of  endocarditis, 
the  murmur  may  be  apical.  In  pure  pulmonary  stenosis  the  second 
sound  is  feeble. 

In  older  children  the  areaofrfM?w«««  is  only  slightly  extended,  partic- 
ularly to  the  left,  while  the  murmurs  heard  are  loud  and  often  musical. 

It  is  interesting  to  note  that  in  rare  instances  cerebral  abscess  is  an 
associated  condition. 

Differential  Diagnosis. — The  distinction  between  congenital  and 
Hci|uiriMl  lesions  in  children  may  be  assisted  by  a  reference  to  certain 
points  tabulated  below : 

(\>N(iKNiTAL  Lesions.  Acquired  Lesions. 

1 1  i?*torv  of  almost  consUint  cyanosis,  be-      Not   so;    history  of  endocarditis   or  of 
^inniniC  in  the  first  week  after  birth.  rheumatism    or    other  complaints    in 

which  endocarditis  occurs  as  a  com- 
plication. 
Slight  onlurcemont  of  the  heart.    It  is  of       Enlarjrement  marked,  frequently  involv- 
ilit^  ri^ht  xrntriole,  chierty  non-pro^res-  ing  the  left  ventricle,  and  progressive. 

l.oiiil  \\\u\  in U'«*hal  nuirmurs  present,  au-  Audible  over  apex  or  base;  definite  large 
Jililo  o\rr  upp.r  third  of  sternum,  with  areas  of  transmission.     Second  sound 

--in.ill  jnra  »>!  tninsiMi*i.'*ioii  upward  and  frequently  accentuated. 

to  I  In*  I.  ft  ;  >»'•  omi  sound  weak. 

hrliii.iit  IkmIiIn  »lr\«'lopiiu>nt.  Bodily  development  good,  as  a  rule. 

Miiitul  fiK  ulti«*s  ill  abevanee.  MenUil  faculties  normal. 
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ProgfUOSis. — The  prognosis  is  exceedingly  grave.  Many  succumb 
within  a  few  days  after  birth,  more  than  one-half  before  the  expiration 
of  one  year,  and  not  less  than  three-fourths  before  the  end  of  the  third 
year.  Few  survive  the  first  decade  of  life,  and  fewer  still  reach  full 
adolescence.  Among  the  forms  giving  the  most  favorable  prognosis  are 
pulmonary  stenosis,  especially  when  of  moderate  grade,  and  defective 
auricular  and  ventricular  septa.  In  those  instances  in  which  life  is 
spared  in  the  first  weeks  after  birth  there  is  a  disposition  to  affections  of 
the  lungs  (phthisis,  hemoptysis),  nerve-complaints  (convulsions,  cerebral 
hemorrhages). 

Treattneilt. — The  treatment  is,  in  the  main,  hygienic.  The  body 
must  be  warmly  clad,  flannels  being  worn  next  the  skin,  and  every  source 
of  cold  should  be  carefully  guarded  against.  The  diet  is  to  be  judiciously 
*r"«^ged»  y^^  liberal,  preference  being  given  to  the  carbohydrates.  Gentle 
exercise  when  it  can  be  taken  is  valuable,  as  are  also  daily  spongings  of 
the  surface  followed  by  friction.  Special  therapeutic  indications  may 
arise,  and  must  be  met  in  accordance  with  general  principles,  while  tonics,, 
such  as  iron,  arsenic,  quinin,  and  cod-liver  oil,  are  frequently  applicable. 


V.   DISEASES  OF  THE  ARTERIES. 

ACUTE  AORTmS. 

Pathology. — The  morbid  changes  coincide  with  those  noted  in  acute 
endocarditis,  including  the  ulcerative  variety. 

Etiology. — The  causes  are  not  clear,  but  the  condition  generally 
follows  the  acute  infectious  diseases  ^typhoid  fever,  pneumonia,  miliary 
tuberculosis).  Alcoholism  and  syphilis  are  among  the  rarer  causes. 
Various  microorganisms  have  been  discovered  to  be  causal  irritants. 
Boinet  and  Romary  have  recently  shown  that  in  experimentally  pro- 
duced aortitis  a  point  of  lessened  resistance  (either  from  traumatism  or 
other  previous  arterial  lesion)  is  necessary. 

Symptoms. — The  symptoms  are  local  and  general.  Of  the  former, 
diffuse  thoracic  pain^  with  substernal  tenderness  under  pressure  and 
cardiac  palpitation^  are  the  chief.  The  pain  may  assume  the  type  of 
true  angina  pectoris.  Among  the  general  symptoms  a  moderate 
febrile  movement  is  almost  constant.  In  a  certain  percentage  of  cases 
embolism  is  betrayed  by  the  usual  signs,  as  rigors,  accompanied  by  a 
steep  temperature-curve.  These  forms  are  analogous  to  the  malignant 
variety  of  endocarditis.     A  cardiac  murmur  may  be  heard  over  the  base. 

DutgnosiS. — All  that  the  best  clinicians  can  do  is  to  establish  a 
probable  diagnosis  even  in  the  presence  of  the  most  frankly  expressed 
features  of  the  affection.  From  acute  endocarditis,  aortitis  is  to  be  dis- 
criminated by  its  diffuse  pain  and  by  the  hirrher  seat  of  its  murmur. 

The  prognosis  is  serious,  owing  to  the  liability  to  infectious  emboli 
and  aneurysmal  dilatation  and  the  possibility  of  aortic  rupture. 

The  treatment  is  similar  to  that  of  acute  endocarditis. 


682  DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

ARTERIAL  SCLEROSIS. 

{Arierio-sclrrosis ;  Arterio-^apillary  Fibrosis;  Endarteritis  Chronica  Dtformans; 

Atheroma,) 

Definition. — An  overgrowth  of  the  connective  tissue  of  the  arterial 
coats  (chiefly  and  primarily  of  the  intima),  followed  by  calcareous  deposi- 
tions.    The  elastic  tissue  of  the  intima  is  primarily  increased. 

Fatiiology. — The  most  frequent  seat  of  the  sclerotic  process  b  the 
aorta,  and  the  next  most  common  the  coronary  arteries.  Other  vessels 
implicated  are  the  arteries  of  the  brain,  the  temporals,  radials,  brachials, 
ulnars,  femorals,  and  iliacs.  On  the  other  hand,  certain  arteries,  as  the 
gastric,  hepatic,  and  mesenteric,  are  rarely  afiected.  Two  forms  may  be 
recognized :  (a)  the  circumscribed,  and  {b)  the  diffuse. 

(a)  Oircumscribed  Arterio-sclerosis. — Naturally,  the  intima  presents  a 
smooth  internal  surface,  but  when  atheromatous  changes  occur  it  shows 
localized  areas  of  thickening.  These  patchy  prominences  are  often  hemi- 
spheric in  outline,  yellowish- white  in  color,  and  their  favorite  seats  are  the 
orifices  of  the  branches.  They  increase  in  depth  and  superficial  area,  and 
on  reaching  an  advanced  stage  their  interior  disintegrates  into  granular 
material  {atheromatous  abscess). 

In  circumscribed  or  nodular  atheroma  the  microscope  discloses  the  fact 
that  the  middle  and  external  coats  are  the  primary  seat  of  the  changes, 
which  consist  of  localized  infiltrations.  These  lesions  weaken  the  media 
and  adventitia,  and  then  (as  shown  by  Thoma)  compensatory  processes 
are  set  up  in  the  intima  which  lead  to  the  formation  of  the  so-called 
atheromatous  button. '  The  latter  consists  in  a  hyperplasia  of  the  intima 
with  a  deposit  of  round  cells,  which  causes  a  gradual  increase  in  thickness ; 
in  this  way  the  growing  weakness  of  the  middle  and  outer  coats  is  com- 
pensated. When  the  prominences  in  the  intima  undergo  softening  or 
liquefaction,  rapid  dilatation  {aneurysmal)  of  the  affected  vessels  is  apt 
to  occur.  The  same  accident  may  arise  early  or  before  the  intima  has 
reinforced  the  other  layers  by  its  increased  thickness  and  strength. 

{h)  Diffuse  Arterio-sclerosis. — In  this  form  the  morbid  process  is  dis- 
tributed throughout  the  greater  part  of  the  arterial  system,  the  nodular 
or  circumscribed  form  being  usually  combined  with  it  in  the  aorta.  Dila- 
tation of  the  aorta  and  of  its  branches  commonly  coexist.  Apart  from 
the  yellowish,  translucent,  elevated  areas,  the  intima  may  be  smooth  and 
the  naked-eye  appearances  almost  normal.  The  coats,  however,  and  par- 
ticularly the  intima,  are  very  much  thickened.  Microscopic  examination 
brings  to  light  an  extensive  proliferation  of  the  subendothelial  connective 
tissue  and  a  hyaline  transformation  of  the  entire  media,  particularly  in 
the  larger  vessels.  The  muscular  fibers  and  elastic  tissi^e  have  in  advanced 
CitHcs  almost  totally  disappeared.  Necrotic  degeneration  of  the  media, 
especially  in  the  smaller  arteries,  is  also  observed,  and  calcareous  deposits, 
causing  rigidity  of  the  walls,  occur  among  the  later  changes.  This  is 
particularly  true  of  the  so-called  senile  arteriosclerosis.  Atheromatous 
abscesses  that  burst,  forming  atheromatous  ulcers,  are  likewise  common 
path()lo«^ic  events  in  the  aged.  There  may  be  associated  atrophy  of  the 
heart,  liver,  and  kidneys,  due  to  a  lack  of  nutritive  supply  in  consecjuence 
of  the  narrowing  of  the  vessels.  More  commonly,  however,  in  this,  and 
constantly  in  circumscribed  and  diffused  sclerosis,  the  heart  is  moder- 
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ately  hypertrophied.  When  coronary  disease  is  present,  fibrous  myo- 
carditis and  sclerosis  of  the  aortic  cusps  may  be  found  Associated.  The 
kidneys  may  also  become  sclerotic — a  condition  that  will  be  described 
hereafter  {vide  Diseases  of  the  Kidneys). 

Sclerosis  of  the  pulmonary  artery,  previously  referred  to  in  the  dis- 
cussion of  the  Diseases  of  the  Heart,  exhibits  all  the  changes  observed  in 
connection  with  atheroma  of  the  systemic  arteries,  including  aneurysmal 
dilatation  of  the  trunk  and  rarely  of  the  main  branches.  From  the  ter- 
minal tributaries  the  process  may  extend  to  the  capillaries,  and  even  to 
the  pulmonary  veins  {angio-sclerosis). 

The  effect  of  arteriosclerosis  upon  the  physiologic  iiinctions  of  the 
vessel-walls,  and  the  pathologic  and  clinical  results  are  of  the  utmost  im- 
portance. The  elastic  coat  is  destroyed,  and  hence  the  walls  cannot  bear 
the  blood-pressure  as  well  as  in  health.  This  predisposes  to  dilatation  of 
the  vessels  (aneurysm). 

Another  result  of  extensive  atheromatous  degeneration  of  the  vessels 
is  an  increase  in  the  resistance  to  the  blood-current,  and  a  consequent 
elevation  of  the  arterial  pressure.  Furthermore,  the  loss  of  elasticity  in 
the  coats  of  the  medium-sized  and  smaller  arteries  removes  an  important 
&ctor  in  the  propulsion  of  the  blood.  The  left  ventricle,  in  consequence 
of  this  fact,  almost  invariably  becomes  hypertrophied  in  cases  of  extensive 
trterio-sclerosis,  provided  the  general  nutrition  of  the  patient  is  still  well 
maintained  (Strumpell). 

The  reduction  of  the  lumen  of  the  vessel,  owing  to  the  thickening  of 
the  intima,  must  lessen  the  blood-supply  to  the  various  viscera,  and  thus 
in  part  are  explained  such  secondary  affections  as  fibrous  myocarditis, 
cirrhosis  of  the  kidneys,  and  cerebral  softening. 

Sclerosis  of  the  veins  (phlebo-sclerosis)  may  rarely  accompany  arterio- 
sclerosis. It  is,  however,  not  infrequently  found  in  association  with 
hepatic  cirrhosis  and  mitral  disease  when  the  portal  system  and  pul- 
monary veins  are  involved.  It  is  occasioned  by  increased  intravenous 
pressure.  Arterio-sclerosis  apart  from  sclerosis  of  the  peripheral  veins 
mav  be  encountered,  though  rarely. 

Microscopically,  thickening  of  the  intima  and  atrophic  degenerative 
changes  in  the  media  are  commonly  observed.  Calcification  and  hyaline 
degeneration  of  the  layers  also  occur,  and  I  have  observed  them  in  one 
of  my  own  cases.     Moderate  dilatation  is  not  exceptional. 

Btiology. — The  diffuse  form  has,  in  part,  a  special  etiology.  It  may 
appear  in  the  young,  though  rarely ;  I  have  met  with  a  case  in  the 
Medico-Chirurgical  Hospital  in  a  man  aged  twenty-four  years.  It  is, 
however,  most  frequent  in  the  middle-aged  (who  are  able-bodied)  and  in 
the  aged.  At  an  earlier  period  it  occurs  as  a  result  of  ahohohsnt, 
iyphilis  (the  overshadowing  factor),  lead-poisoning,  gout,  and  chronic 
nephritis — agencies  that  subject  the  vascular  system  to  undue  wear  and 
tear.  In  old  persons  atheroma  is  often  phi/siojogic  and  characterizes 
the  natural  involution-period  of  life.  JTeroditi/  may  play  no  inconspicuous 
part  in  arterio-sclerosis  dependent  upon  the  anre.  This  fact  furnishes,  Xo 
some  extent  at  least,  the  reason  why  senile  elian<^es  in  the  arteries  occur 
at  a  much  earlier  period  of  life  in  some  instances,  and  even  throughout 
whole  families,  than  in  others.  Nvffroen  arc  more  liable  than  whites  to 
this  form  of  atheroma,  and  walc^  than  females,  tliough  it  is  more  frecfuent 
in  *.he  latter  sex  than  the  circumscribed  variety. 
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The  general  causes  may  be  thus  classified — (1)  BioUgie  irritants, 
as  the  specific  micro-organisms  of  malaria,  rheumatism,  and  syphilis. 
(2)  Chemical  irritants  (chronic  alcoholism,  lead-poisoning,  uric  acid  in 
gout).  The  above  toxic  agents  produce  their  effects  partly  by  their 
direct  irritant  action,  and  partly  by  increasing  the  resistance  in  the 
peripheral  vessels  and  thus  raising  the  arterial  pressure.  (8)  BrighCs 
Disease. — It  must  be  admitted  that  there  is  a  class  of  cases  in  which 
arterio-sclerosis  is  secondary  to  Bright's  disease,  but  when  found  in  as- 
sociation the  former  is  more  frequently  the  primary  disease  than  the 
latter.  The  chief  causes  of  chronic  nephritis  are  also  capable  of  setting 
up  atheroma,  and  hence  it  must  not  be  forgotten  that  the  two  diseases  may 
develop  independently  of  one  another,  and  yet  simultaneously,  in  conse- 
quence of  the  action  of  a  common  cause.  (4)  Constant  overfilling  of  the 
blood-vessels^  resulting  from  excesses  in  eating  and  drinking,  in  the  opinion 
of  certain  authors,  also  causes  arterio-Bclerosis.  (5)  Muscular  over-strain^ 
which  augments  the  blood-pressure  while  at  the  same  time  obstructing 
the  peripheral  circulation,  is  a  leading  factor.  (6)  The  main  causes  of 
sclerosis  of  the  pulmonary  artery  are  mitral  disease  and  emphysema. 

Clinical  History. — The  disease  may  exist  for  years  without  becom- 
ing apparent ;  or  it  may  be  discovered  incidentally  at  autopsy  while  pal- 
pating the  arteries  during  the  course  of  an  examination  for  some  sup- 
posed local  visceral  affection.  The  accessible  peripheral  vessels  (radial, 
temporal,  femoral,  and  brachial)  should  be  carefully  felt  when  the  pres- 
ence of  the  disease  is  suspected.  The  walls  of  the  affected  artery  feel 
hard^  and  the  pulse,  owing  to  increased  tension,  is  incompressible ;  as  a 
result  of  this  rigidity  oif  the  arterial  walls  the  degree  of  vascular  tension  is 
difficult  of  estimation.  In  marked  cases  the  pulse-wave  may  not  be 
detectable  on  palpation.  Again,  the  tension  may  be  high,  and  yet 
sclerosis  of  the  vessel-wall  be  slight  or  absent.  When  doubt  arises  as 
to  whether  or  not  sclerosis  exists,  the  pulse  should  be  palpated  by 
means  of  two  fingers.  If  now,  while  compression  of  the  pulse  is  made 
with  the  index-finger,  the  middle-finger  detects  a  pulse-wave,  arterio- 
sclerosis is  present.  Rarely,  however,  a  recurrent  pulse  may  be  felt 
notwithstanding,  but,  as  Ewart  points  out,  pressure  on  the  ulnar  artery 
at  once  arrests  it.  On  account  of  the  loss  of  elasticity  of  the  vascular 
walls  the  pulse  is  retarded,  and  the  sphygmogram  shows  a  short  sloping 
ascent,  a  wide  top,  and  a  slow,  gradual  descent,  with  almost  an  efface- 
ment  of  the  dicrotic  notch. 

The  opposition  of  the  increased  resistance  to  the  circulating  medium 
(due  to  the  rigid  vessel-wall)  in  the  outlying  portions  of  the  body  calls 
forth  a  correspondingly  increased  cardiac  action,  and  thus  hypertrophy  of 
the  left  ventricle  is  engendered,  with  its  customary  symptoms  and  physi- 
cal signs,  including  the  ringing,  accentuated  second  sound.  The  balance 
of  the  cardio-vascular  forces  may  thus  be  maintained  for  a  long  period  of 
time,  during  which  the  health  of  the  patient  often  remains  unimpaired. 
It  happens  sometimes  that  hypertrophy  preponderates  and  veils  com- 
pletely the  symptoms  of  arterio-sclerosis.  In  elderly  persons  suffering 
from  atheroma  the  first  sound  is  often  surprisingly  feeble.  Myocardial 
degenerations  frecjuently  come  on  in  the  later  stages,  when  dilatation  of 
the  loft  ventricle,  accompanied  by  a  mitral  systolic  murmur  and  marked 
rapidity  of  the  pulse,  may  supervene.  The  aorta  may  be  so  dilated  as 
to  give  rise  to  an  abnormal  area  of  dulness  in  the  upper  sternal  region. 
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Palpitation^  dyspnea  on  exertion^  a  feeling  of  precordial  constriction^  and 
light /€6rt^  attacks  are  not  uncommon.  Angina  pectoris  is  an  infrequent 
symptom  except  in  coronary  atheroma. 

It  cannot  be  stated  absolutely  that  involvement  of  the  external  arteries 
implies  a  serious  involvement  of  the  aorta  and  its  main  branches.  On 
the  other  hand,  the  circumscribed  variety  is  not  attended  with  charac- 
teristic alteration  of  the  pulse.  The  pathologic^  and  more  particularly 
the  cliniealy  events  above  described  may  be  more  pronounced  at  one  por- 
tion of  the  body  than  at  others,  and  this  fact  has  given  rise  to  several 
distinct  or  special  types  (apart  from  the  general  or  cardio-vascular  form 
first  depicted)  according  to  the  seat  of  the  most  marked  symptoms  and 
lesions.  Among  the  latter  I  would  mention  the  (a)  cerebral,  {b)  pulmo- 
nary, (c)  renal,  and  (d)  peripheral  types. 

(a)  Cerebral  Type. — In  the  milder  grades  of  this  type  such  symptoms 
as  headache,  tinnitus,  vertigo,  syncopal  attacks,  and  local  palsies  are 
variously  blended  as  a  rule.  I  have  had  under  my  care  for  two  years  a 
case  of  marked  arterio-sclerosis  in  a  man  aged  eighty  years  in  whom  tin- 
nitus aurium  and  vertigo,  with  mild  melancholia,  are  the  only  constant 
symptoms ;  on  two  occasions  temporary  aphasia  was  superadded. 

Especially  in  the  aged,  the  condition  is  apt  to  lead  to  thrombosis  or 
cerebral  embolism^  small  emboli  being  detached  from  the  aortic  area  and 
conveyed  to  the  brain,  with  the  development  subsequently  of  the  symp« 
toms  of  anemic  softening  of  the  latter.  The  loss  of  elasticity  of  the 
vessel-walls  in  atheroma  renders  them  more  liable  to  rupture  than  normal 
arteries,  while  the  tension  is  much  increased.  Under  these  circumstances 
the  danger  from  apoplexy  is  quite  obvious. 

(b)  Ihilmonary  atheroma  is  considered  in  its  clinical  relations  in  con- 
nection with  the  diseases  of  the  heart  and  lungs. 

(c)  The  renal  type  includes  those  instances  of  kidney-lesion  that  are 
associated  with  or  follow  general  arterio-sclerosis.  The  condition  is  essen- 
tially an  atrophic  nephritis,  due  to  the  diminution  of  the  blood-supply 
to  the  organs  in  consequence  of  the  narrowed  lumen  of  the  renal  arteries. 

(d)  In  the  peripheral  type  the  arteries  leading  to  the  extremities  be< 
come  obliterated  to  such  an  extent  as  to  cause  starvation  of  the  tissue, 
with  resulting  gangrene. 

Diag^CmS. — Hardened  arteries,  increased  arterial  tension,  left  ven- 
tricular hypertrophy,  and  marked  accentuation  of  the  aortic  second  sound 
form  a  grouping  of  clinical  characters  that  leaves  no  doubt  as  to  the  diag- 
nosis. Not  infrequently  it  is  the  occurrence  of  apoplexy,  acute  cardiac 
dilatation,  or  of  some  other  such  accident  that  leads  to  the  discovery  of 
general  arterial  sclerosis. 

Raw  has  successfully  skiagraphed  the  arteries  by  a  special  method ; 
and  C.  Beck  *  and  others  have  found  that  the  :r-rays  are  useful  in  de- 
termining the  extent  of  arterio-sclerosis  {e.  g,  whether  local  or  general). 

To  differentiate  the  murmurs  of  dilatation  of  the  left  ventricle  follow- 
ing the  hypertrophy  of  this  disease  from  organic  valvular  lesions  is  only 
possible  by  the  history  or  the  results  of  treatment.  The  systolic  mur- 
mur over  the  aortic  area  in  atheroma  may  suggest  aortic  tftevosis.  In 
such  cases,  however,  the  second  sound  is  loud,  and  the  pulse  more 
voluminous  than  in  aortic  constriction  {mde  Aortic  Stenosis). 
>  N.  Y.  Med.  Joum.,  Jan.  2*2,  1898. 
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Prognosis. — Arterio-capillary  fibrosis  is  an  exceedingly  chronic, 
though  usually  a  progressive  disease,  and  frequently  it  terminates  life. 
The  axiom  that  a  man  is  as  old  as  his  arteries  has  been  borne  out  by  the 
test  of  extensive  clinical  observation.  The  condition  may  prove 'fatal 
either  with  great  suddenness,  as  when  it  occasions  apoplexy,  or  with  un- 
wonted slowness.  Very  rarely  the  aortj.  ruptures  at  the  seat  of  an  athe- 
romatous ulcer,  causing  instant  death. 

Treatment. — Though  the  progress  of  the  disease  cannot  in  most  in- 
stances be  successfully  stayed,  it  can  be  retarded  frequently  by  correcting 
aggravating  habits  and  by  removing  the  influence  of  ascertainable  causes. 
The  syphilitic  taint,  if  present,  requires  the  liberal  use  of  the  iodids. 

The  diet  must  be  simple  and  free  from  stimulating  properties;  skimmed 
milk  is  excellent,  particularly  if  renal  symptoms  be  manifested.  Per- 
haps no  other  agent  is  so  generally  serviceable  in  all  cases,  especially  in 
the  earlier  stages,  as  potassium  iodid,  which  should  be  administered  for 
several  years,  combine<l  with  appropriate  gymnastics  to  regulate  the 
bodily  functions. 

For  the  increased  arterial  tension  nitroglycerin  or  the  other  nitrites 
should  be  employed.  The  former  should  be  given  in  increasing  doses 
until  an  impression  has  been  made  upon  the  blood-pressure,  after  which 
this  effect  should  merely  be  maintained. 

For  the  local  aortic  symptoms  (fever,  pain)  absolute  rest,  a  liquid 
and  unirritating  diet,  and  a  small  blister  are  most  efficacious,  together 
with  internal  minute  doses  of  calomel,  quinin,  and  potassium  iodid. 


ANEURYSM. 


Definition. — A  true  aneurysm  is  a  circumscribed  dilatation  of  an 
artery,  formed  of  one  or  more  of  its  coats. 

Classified  according  to  their  form,  aneurysms  are — (1)  sacculated,  (2) 
cylindric,  and  (3)  fusiform.  They  are  termed  axial  when  the  complete 
circumference  of  the  vessel  participates  in  this  dilatation,  and  peripheral 
when  a  single  sac  is  confined  to  the  side  of  the  vascular  duct. 

Miliary  aneurysms  occur  along  the  course  of  the  cerebral  vessels,  and 
are  so  termed  on  account  of  their  minute  size.  On  the  other  hand,  they 
may  attain  the  size  of  the  human  skull. 

By  ?k  false  aneurysm  is  meant  one  in  which  the  coats  are  ruptured  and 
the  blood  is  found  in  the  adjacent  tissues. 

A  dissecting  aneurysm  is  one  that,  owing  to  laceration  of  the  internal 
coat,  dissects  between  the  layers  of  the  vessel-wall.  For  its  seat  it  usu- 
ally selects  the  aorta,  and  may  traverse  its  entire  length. 

An  arterio-veyious  aneurysm  arises  from  a  direct  fistulous  connection 
between  an  artery  and  a  vein  {aneurysmal  varix\  or  an  aneurysmal  sac 
may  intervene  (varicose  aneurysm). 

Pathology  and  Pathogenesis. — The  wall  of  the  aneurysm  is 
commonly  the  seat  of  arterio-sclerosis,  which,  according  to  Malkoff,*  is 
a  compensatory  arrangement.  The  intima  is  thickened,  and  to  a  less  ex- 
tent the  media  in  the  early  stages.  The  media  probably  weakens  first 
in  most  cases,  and  extreme  atrophy  of  both  the  intima  and  media  is  not 
uncommon  in  the  later  stages,  so  that  the  wall  of  the  sac  is  often  formed 
»  Ziegler'8  Beit,  age,  1899,  xxv. 
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ahnost  exclusively  of  the  adventitia.  The  intima  (as  in  Daland's  case 
of  aortic  aneurysm,  in  which  there  were  both  an  old  and  a  new  trans- 
Yerae  rent)  may  become  lacerated,  and  finally  the  media  and  adventitia 
tear ;  this  results  in  rupture  unless  the  adherent  neighboring  structures 
compensate  for  the  natural  wall. 

The  blood  in  the  aneurysmal  sac  is  partly  fluid  and  is  composed  of  old 
and  new  thrombi.  The  latter  when  comparatively  recent  may  be  soft,  and 
when  old  may  be  firm  or  even  calcified,  yellowish  in  color,  and  adherent 
to  the  wall.  With  the  progressive  enlargement  of  the  aneurysm  sur- 
rounding organs  are  apt  to  be  compressed  and  their  functions  disturbed. 

Btiology. — Among  recognized  causes  are — (1)  Arterio-sclerosis. — It 
follows  that  the  same  conditions  that  originate  the  latter  must  also  tend  to 
bring  about  aneurysms.  According  to  Rasch,  syphilis  was  present 
in  56  per  cent,  and  probably  in  82  per  cent,  of  25  aneurysms  of  the 
aorta  discovered  in  the  course  of  3165  necropsies  at  Copenhagen.  (2) 
Sudden  Great  Strain. — This  may  be  productive  of  aneurysm,  particularly 
in  the  early  stage  of  arterio-sclerosis  or  before  compensatory  endar-i 
teritis  occurs.  In  no  other  manner  can  the  fact  be  satisfactorily  ac* 
counted  for  that  most  instances  of  aneurysm  occur  during  the  period 
of  greatest  bodily  activity  in  the  male  sex.  (3)  Embolic  plugging  of  a 
Teasel,  if  complete,  may  cause  aneurysmal  dilatation  on  the  proximal 
side  of  the  point  of  obstruction.  The  development  of  aneurysm  may 
under  these  circumstances  be  facilitated  by  the  mechanical  eifects  of  the 
embolus,  which  may  be  of  calcareous  hardness,  as  when  it  comes  from 
diseased  heart-valves.  Infectious  emboli  set  up  inflammation  and  soft- 
ening. (4)  Mycotic  Aneurysms. — That  aneurysms  sometimes  owe  their 
existence  to  mycotic  origin  was  first  pointed  out  by  Osier,  who  found  an 
abundant  growth  of  micrococci  in  the  aneurysmal  sacs.  They  are  met 
with  in  ulcerative  endocarditis,  and  are  often  small  and  usually  multiple. 
(5)  Traumatism. — Aneurysms  have  been  produced  experimentally  by 
traumatism  (Malkoflf);  hence  it  is  obvious  that  it  may  become  one  of 
the  assignable  causes.  (6)  Age  and  Sex. — Aneurysms  are  most  frequent 
between  the  thirtieth  and  fiftieth  years,  this  being  the  period  of  great- 
est physical  exertion.  The  male  sex  is  more  frecjuently  aff*ected  than 
the  female^  owing  to  differences  in  occupation. 

ANEURYSM  OF  THE  THORACIC  AORTA. 
{Aneurysma  Aortce.) 

The  thoracic  portion  of  the  aorta  is  involved  in  about  75  per  cent, 
of  the  cases,  and  the  abdominal  aorta  and  its  branches  in  25  per  cent. 
Within  the  thorax  nearly  60  per  cent,  of  the  cases  originate  in  the 
ascendiny  portion  of  the  aorta  (Lyman).  Hare  and  Holdcn  *  collected 
570  cases  of  aneurysm  of  the  ascending  arch,  of  which  504  were  of 
the  saccular  variety. 

Symptoms. — Intrathoracic  aneurysms  may  exist,  particularly  if 
they  are  small,  without  symptoms  or  noticeable  physical  signs.  When 
they  attain  to  any  considerable  dimensions,  however,  they  usually  excite 
characteristic  signs  and  distressing  symptoms,  the  latter  being  the  results 
of  direct  pressure,  and  hence  varying  with  the  seat  and  direction  of  the 
progressive  enlargement.  In  a  few  instances  truly  diagnostic  symptoms 
»  Amer.  Jour.  Med.  Sci.,  Oct..  1899. 
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are  present  in  the  absence  of  a  detectable  tumor  or  physical  signs. 
Finally,  the  more  characteristic  features — the  tumor  inclusive — may  be 
more  or  less  nearly  intermittent.  It  is  important  to  note  the  condition 
of  the  neighboring  organs  upon  which  pressure  is  exerted  by  the  growing 
aneurysm,  as  well  as  the  symptoms  and  signs  thus  occasioned.  Aneurysms 
of  the  ascending  portion  of  the  arch  usually  compress  the  vena  cava, 
causing  distention  of  the  veins  of  the  head  and  arms,  though  in  a  pro- 
portionately small  number  of  cases  the  subclavian  may  be  the  only  vein 
compressed,  with  resulting  enlargement  and  edema  of  the  right  arm.  The 
largest  aneurysms  may  even  compress  the  inferior  vena  cava,  causing 
edema  of  the  lower  extremities.  The  heart  is  displaced  outward  toward 
the  left  pleura,  usually  forward  and  upward,  and  rarely  causing  erosion 
of  the  ribs  and  sternum.  The  right  recurrent  laryngeal  nerve  may  be 
implicated,  giving  rise  to  dyspnea  and  aphonia.  Pain  is  a  constant 
feature. 

Aneurysms  of  the  transrerse  portion  of  the  aorta,  when  they  attain 
any  considerable  size,  cause  the  most  intense  svmptoms,  owing  to  the 
relatively  shorter  antero-posterior  diameter  of  the  chest  at  this  point,  in 
consequence  of  which  greater  compression  of  the  neighboring  tissues  takes 
place.  By  protruding  backward  they  may  exert  pressure  upon  the 
trachea,  causing  paroxysmal  cough  and  dyspnea^  or  on  the  esophagus, 
causing  dysphagia  ;  these  are  common  events.  The  pressure  may  fall 
also  upon  the  bronchus,  inducing  dyspnea^  bronchorrheaj  and  dilatation^ 
the  latter  in  turn  sometimes  leading  to  circumscribed  abscess.  The  left 
recurrent  laryngeal  nerve  may  be  implicated,  with  resulting  aphonia. 

Upward  extension  of  the  aneurysmal  process,  with  involvement  of  the 
coats  of  the  carotid  and  subclavian  on  the  left  side,  or  of  the  innominate 
and  carotid  on  the  right,  may  occur.  The  sympathetic  nerves  in  the  cer- 
vical region  may  be  irritated,  causing  dilatation ;  or  they  may  be  para- 
lyzed, causing  contraction  of  the  pupils.  Compression  of  the  thoracic 
duct  may  occur,  with  resulting  rapid  emaciation.  A  tumor  may  appear 
in  the  jugular  fossa. 

The  aneurysm  may  grow  forward,  in  which  event  it  lies  directly  behind 
the  manubrium,  which  from  the  pressure  becomes  eroded  and  may  finally 
disappear  in  part.  In  aneurysms  involving  the  transverse  portion  of  the 
arch,  lateral  pressure,  both  toward  the  right  and  the  left,  is  also  made, 
causing  recession  and  compression  of  the  lungs. 

When  the  descending  portion  of  the  arch  is  affected  the  pressure  is  ex- 
erted upon  the  spinal  column  to  the  right,  and  upon  the  tissues  as  far  as 
the  shoulder-blade  to  the  left.  As  a  consequence  of  destruction  and  ab- 
sorption of  the  vertebrae,  compression  of  the  spinal  cord  may  ensue,  and  is 
an  intensely  painful  process.  Pressure  may  be  made  upon  the  esophagus, 
causing  dysphagia,  or  upon  the  left  bronchus,  causing  bronchiectasis^  with 
its  usual  sequelv  (bronchorrhea,  fetid  bronchitis,  gangrene  of  the  lung). 

The  sac  may,  in  consequence  of  the  slow  ulcerative  process  that  attends 
its  progress,  rupture  eventually  into  the  bronchus,  the  pericardium  (when 
situated  near  the  sinuses  of  Valsalva),  the  pleura,  the  superior  vena  cava, 
or  the  esophagus,  with  sudden  death  as  the  result.  Frequently  repeated 
small  hemorrhat/es,  due  to  weepings  from  the  thinned  walls,  may  precede 
the  fatal  rupture.  I  saw  a  case  of  aneurysm  of  the  transverse  portion 
in  which  rupture  into  the  esophagus  resulted,  with  instantaneous  death. 

When  the  tumor  has  reached  the  subcutaneous  tissue  and  bulges  ex- 
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ternally,  the  skin  covering  it  becomes  tense  and  shining,  and  with  in- 
creased pressure  the  surface  becomes  reddened  and  finally  necrotic.  The 
necrosed  area  is  covered  with  a  dry  brown  scab,  which  later  is  thrown 
off,  leaving  an  oozing  surface.     Rupture  soon  follows. 

Leading  Symptoms  in  Detail. — Among  these  pain  stands  primarily, 
being  the  first  and  most  constant.  It  is  of  two  kinds;  (a)  due  to 
direct  pressure  upon  and  stretching  of  the  nerves.  When  aneurysm 
is  developed  suddenly,  a  sharp,  excruciating  pain  is  felt  in  the  upper 
sternal  region,  accompanied  by  a  feeling  of  "something  giving  way.'* 
In  consequence  of  the  stretching  of  the  nerves  a  constant  pain  is  expe- 
rienced that  is  subject  to  exacerbations  when  the  intra-aneurysmal 
pressure  is  raised.  Pressure  against  the  bony  structures  causes  erosion, 
and  usually  produces  a  continuous  boring  pain.  In  a  recent  case  of 
aneurysm  shown  in  clinic  at  the  Medico-Chirurgical  College,  how- 
ever, a  tumor  that  had  eroded  the  right  half  of  the  sternum,  and  of 
the  size  of  a  goose's  egg,  had  given  rise  to  no  suffering  whatever.  In 
latent  aneurysm  there  is  an  absence  of  pain  until  the  growth  terminates 
life.  Anginose  attacks  sometimes  occur  when  the  sac  has  its  seat  near  to 
the  heart,  (i)  Reflected  pains  of  a  neuralgic  character  may  be  excited 
by  aneurysm.  This  is  true,  in  particular,  of  aneurysms  situated  in  the 
transverse  portion  of  the  aorta,  in  which  instances  pain  is  commonly  felt 
in  the  region  of  the  neck  and  occiput  and  down  the  left  arm.  When  the 
growth  is  situated  along  the  course  of  the  descending  aorta,  intercostal 
neuralgia  may  be  excited,  and  it  is  probable  that  pain  of  this  sort  is  due 
to  pressure  upon  the  nerve-trunks. 

Cough. — The  cough  is  paroxysmal,  and  frequently  has  a  peculiar 
brazen,  ringing  character  that  points  to  it*  laryngeal  seat.  Pressure 
upon  the  windpipe  excites  a  paroxysmal  dry  cough.  Compression  of  a 
bronchus  may  lead  to  bronchiectasis,  and  the  cough  then  occurs  only  in 
long  and  severe  paroxysms  which  recur  at  intervals  of  a  day  or  even 
longer,  and  are  attended  with  copious,  thick,  ropy  expectoration  (tnde 
Bronchiectasis). 

Dyspnea  is  a  conspicuous  symptom  in  aneurysm  of  the  transverse  por- 
tion of  the  aorta  (the  aneurysm  of  symptoms — Broadbent).  It  arises 
(a)  most  frequently  in  consequence  of  pressure  upon  the  recurrent  laryn- 
geal nerve,  (b)  direct  pressure  on  the  trachea,  and  {c)  from  pressure  on 
the  left  bronchus.     Marked  stridor  may  accompany  the  first  variety. 

Paralysis  of  the  vocal  bands  is  occasioned  by  compression  of  the  recur- 
rent laryngeals,  particularly  the  left,  while  a  slight  degree  of  compression 
or  irritation  of  the  same  nerve  causes  spasni  of  the  vocal  cords.  The 
symptoms  indicating  the  presence  of  these  conditions  are  hoarseness, 
cough,  and  aphonia  respectively.  The  laryngoscope  should  be  employed, 
since  paralysis  of  one  of  the  abductors  may  be  present  without  giving  rise 
to  appreciable  symptoms. 

Hemorrhage  may  occur  as  a  slow  oozing,  either  from  the  point  of  com- 
pression in  the  trachea  or  externally. ;  in  either  case  the  amount  of  blood 
lost  is  small.  Profuse  bleedings  (often  producing  sudden  death)  take  place 
in  consequence  of  rupture  of  the  sac  into  the  lung,  the  bronchus,  or  the 
trachea. 

Deglutition  may  be  diflicult,  owing  to  compression  of  the  esophagus. 
When  an  aneurysm  has  been  diagnosticated  or  even  suspected,  the  esoph- 
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ageal  sound  should  not  be  passed  for  purposes  of  exploration^  on  account 
of  danger  of  rupture  of  the  sac. 

Compression  and  irritation  of  the  sympathetic  system  of  nerves  cause 
pupillary  changes  that  have  already  been  mentioned.  With  dilatatioo 
of  the  pupil  there  may  be  observed  pallor  of  one  side  of  the  face,  due  to 
stimulation  of  the  vaso-dilator  fibers ;  on  the  other  hand,  with  contraction 
of  the  pupil  (due  to  paralysis  of  the  dilator  fibers)  there  is  hyperemia  of 
one  side  of  the  face  and  unilateral  sweating. 

Clubbing  of  the  fingers  and  incurvation  of  the  nails  are  not  rarely  met 
with  in  thoracic  aneun^sm. 

Physical  Signs. — Inspection. — Visible  pulsation  is  one  of  the  earliest 
appreciable  signs.  It  is  most  frequently  observed  at  the  right  side  of  the 
sternum,  above  the  level  of  the  third  rib  (second  interspace),  and  much 
less  frequently  on  the  left  side  over  a  corresponding  area.  In  aneurysm 
of  the  transverse  portion  pulsation  may  be  seen  at  the  epistemal  notch, 
though  an  impulse  here  may  also  be  due  to  nervous  palpitation,  and  have 
no  connection  with  aneurysmal  growths.  The  pulsation  may  occur  in  the 
absence  of  the  slightest  bulging ;  when  associated  with  swelling,  however, 
its  diagnostic  value  is  infinitely  greater. 

Involvement  of  the  innominate  artery  produces  pulsation  in  the  neck 
above  the  sterno-clavicular  junction,  or  less  commonly  above  the  sternum. 
Corresponding  to  the  site  of  visible  impulse,  there  is,  sooner  or  later, 
bulging  in  most  instances.  It  may,  however,  be  so  slight  as  to  elude  de- 
tection unless  the  keenest  observation  be  practised,  and  in  not  a  few 
instances  the  tumor  itself  is  invisible  from  the  front  of  the  body,  but  is 
recognizable  looking  from  behind  or  from  either  side.  Again,  on  allow- 
ing the  light  to  fall  obliquely  upon  the  chest  slight  prominences  may  be 
brought  to  view  that  would  otherwise  be  inappreciable. 

When  the  aneurysm  is  situated  in  the  ascending  part  of  the  arch,  the 
most  frequent  seat  of  the  bulging-^— which  varies  in  size  from  a  hen's 
egg  to  a  cocoanut — is  over  the  first  and  second  right  interspaces  near 
to,  and  frequently  involving,  a  portion  of  the  sternum  ;  when  seated  just 
beyond  the  aortic  orifice,  a  pulsating  prominence  may  occupy  the  third 
interspace  along  the  left  sternal  border ;  situated  in  the  transverse  section 
of  the  aorta,  bulging  of  the  upper  part  of  the  sternum  is  a  frequent  event, 
or  a  projection  into  the  cervical  fossa  may  occur,  though  with  comparative 
rarity.  In  the  descending  portion  the  swelling,  when  present,  is  in  the 
second  and  third  left  interspaces  near  to  the  sternum,  or  very  rarely  in 
the  left  scapular  zone.  The  skin  over  the  tumors  has  been  described. 
The  apex-beat  is  displaced  downward  and  outward,  chiefly  from  pressure, 
though  to  a  lesser  extent  also  from  hypertrophy  (functional). 

Palpation. — The  protrusion  presents  a  more  or  less  yielding  and 
elastic  mass,  and  when  superficially  seated  fluctuation  may  be  obtainable. 
The  degree,  and  the  rhythmic  expansile  character  of  the  pulsation  are 
to  be  noted,  and  also  the  fact  that  there  is  an  alternate  contraction  and 
dilatation  of  the  sac  in  every  direction — a  distinctive  feature. 

If  the  aneurysm  is  largely  concealed,  bimanual  palpation  should  be 
employed,  the  palm  of  one  hand  being  placed  over  the  spine  and  that 
of  the  other  over  the  sternum.  In  an  inconsiderable  number  of  cases 
aneurysmal  pulsation  is  only  yielded  when  the  finger-tips  are  used,  and 
quite  rarely  only  at  the  end  of  expiration.     A  diastolic  shock  is  often 
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perceived,  and  forms  a  physical  sign  of  no  little  value.  A  distinct  sys- 
tolic shock,  sometimes  accompanied  by  a  purring  fremitus,  can  also  be 
felt  over  the  aneurysmal  sac. 

Peretusian. — If  the  growth  be  deep-seated,  percussion  may  give  neg- 
ative results ;  when,  however,  the  tumor  causes  bulging  or  comes  in  con- 
tact with  the  chest-walU  a  proportionate  area  of  flatness  is  presented. 
The  abnormal  field  of  dulness  may  be  the  only  symptom  present,  as  in 
an  instance  of  suspected  aneurysm  that  recently  came  under  my  care. 
Aneurysms  of  the  ascending  arch  give  flatness  to  the  right  of  the  ster- 
num ;  those  of  the  transverse  arch,  over  the  upper  part  of  the  sternum 
and  to  the  left ;  while  those  of  the  descending  portion  are  revealed  by  a 
flat  area  between  the  spine  and  the  left  scapula.  With  flatness  of  the 
percussion-note  there  is  a  sense  of  increased  resistance.  There  is  gen- 
erally a  moderate  increase  in  the  area  of  cardiac  dulness.  Conversely 
the  left  ventricle  has  been  found  of  diminished  size  at  necropsy. 

AuBcultatory  percussion  (practised  after  the  method  of  Sansom  and 
Ewart)  quite  often  gives  valuable  results. 

Auscultation, — Since  murmurs  owe  their  origin,  in  great  part,  to 
the  presence  of  fibrin  in  the  sac,  they  may  be  absent,  and  this  even  in 
the  case  of  large  aneurysms.  When,  as  is  usual,  a  murmur  is  present,  it 
is  systolic  in  rhythm,  heard  with  greatest  intensity  over  the  flat  area  or 
body  of  the  tumor,  and  is  transmitted  in  the  direction  of  the  blood-stream, 
being,  therefore,  distinctly  audible  in  the  vessels  of  the  neck  and  along 
the  course  of  the  aorta.     The  murmur  has  a  booming  quality. 

Aortic  regurgitation  may  be  considered  as  associated  with  aneurysm 
near  the  aortic  ring  when  a  double  murmur  is  heard.  In  a  few  instances 
the  diastolic  bruit  is  alone  detectable.  A  much  intensified,  ringing  sec- 
ond sound  is  present  (unless  marked  aortic  regurgitation  coexists),  and  is 
a  sign  of  the  utmost  significance  for  diagnosis. 

The  Peripheral  Arteries. — The  pulse  in  the  vessels  beyond  the  aneurysm 
is  slowed.  Hence  the  two  radial  pulses  may  exhibit  differences  in  time. 
The  volume  of  the  pulse  beyond  the  aneurysm  is  also  lessened,  and  in  cases 


Fio.  65.— Sphygmogram  of  a  case  of  aneurysm  of  the  left  subclavian  artery  (Foster). 

of  aneurysm  of  the  abdominal  aorta  or  the  femorals  it  may  be  obliter- 
ated. Such  differences  as  these  will  not  only  point  to  the  existence  of 
thoracic  aneurysm,  but  also  may  indicate  its  Heat.  Thus,  if  there  be 
dilatation  of  the  transverse  arch  with  no  implication  of  the  innominate, 
the  pulse  at  the  right  wrist  is  strong  and  almost  siinultaneoiia  with  the 
cardiac  impulse,  while  that  on  the  left  aide  is  small,  weak,  and  more  re- 
tarded. If  the  reverse  be  true,  then  the  aneurysm  may  be  near  to  or  in- 
volve the  innominate. 

The  sphygmogram  exhibits  a  slanting  up-stroke  with  obliteration  of  the 
secondary  wave  (Fig.  55),  though  its  characters  are  by  no  means  constant. 
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Tracheal  Tagging. — This  sign  may  be  practised  while  the  patient  is 
sitting  or  standing  with  the  chin  slightly  elevated.  The  cricoid  cartilage 
is  then  grasped  between  the  thumb  and  forefinger  and  pushed  gently  up- 
ward so  as  to  stretch  the  trachea.  The  patient  must  cease  breathing 
momentarily,  when,  if  this  sign  be  present,  there  will  be  a  downward 
dragging  or  tugging  at  each  systole.  The  transmitted  pulsations  from 
the  cervical  vessels  must  not  be  confounded  with  the  up-and-down  move- 
ment of  the  trachea. 

A  new  method  of  eliciting  tracheal  tugging,  first  suggested  by  Ewart, 
has  been  pretty  widely  adopted,  and  possesses  the  advantage  of  ensuring 
greater  delicacy  of  touch  than  the  old.  He  stands  behind  the  patient, 
supporting  the  head  of  the  latter  against  his  body,  and  the  cricoid  is  then 
grasped  firmly  between  the  tips  of  the  forefingers.  The  method  is  in 
other  respects  similar  to  that  previously  described. 

As  shown  by  Toulmin,  the  tracheal  tug  may  be  present  in  health  and 
in  other  diseases.  The  sign  is  probably  one  of  less  value  than  has  been 
supposed. 

Diagnosis. — In  the  presence  of  the  following  points  the  existence 
of  thoracic  aneurysm  may  be  confidently  inferred :  (1)  Antecedent  arterio- 
sclerosis (with  the  appropriate  causes  of  the  latter) ;  (2)  History  of  other 
etiologic  factors,  as  age  (between  thirty  and  forty-five  years)  and  occu- 
pation (such  as  entail  unusual  muscular  strain);  (3)  Pressure-symp- 
toms, as  pain,  dyspnea,  aphonia,  cough  (either  laryngeal  or  bronchial), 
bronchorrhea,  dysphagia,  edema,  vasomotor  disturbances ;  (4)  Physical 
signs  of  a  pulsating  tumor  (including  the  abnormal  area  of  dulness,  sys- 
tolic murmurs,  the  systolic  and  diastolic  shock,  and  tracheal  tugging) 
somewhere  along  the  course  of  the  arch  or  its  great  branches,  with  or 
without  diiferences  in  the  volume  and  time  of  radial  or  carotid  pulses. 
There  are,  however,  several  classes  of  cases  which  offer  difficulties  that 
are  sometimes  insurmountable :  (a)  Those  in  which  the  aneurysm  is  small 
and  deep-seated.  Here  the  symptoms  and  physical  signs  are  indefinite. 
There  may  be  thoracic  oppression,  in  which  pain  may  radiate  to  the  left 
shoulder,  and  mild  pressure-symptoms — a  group  of  suspicious  features 
merely — sometimes  appear.  I  have  under  my  observation  now  a  patient 
suffering  from  aneurysm  of  the  ascending  aorta  in  which  for  a  long  time 
left-sided  intercostal  neuralgia  was  the  only  symptom,  (b)  Aneurysm  of 
the  transverse  arch,  in  which  the  pressure-symptoms  are  more  or  less  pro- 
nounced, but  with  no  physical  signs.  In  such,  a  clear  history  suffices  to 
complete  the  diagnosis.  Pressure-symptoms,  on  the  other  hand,  without 
etiologic  factors  are  just  as  likely  to  be  due  to  other  causes,  (e)  Those 
cases  in  which  the  more  characteristic  features  are  manifested  intermit- 
tently. Fortunately,  a  proper  diagnosis  of  aneurysm  in  obscure  cases 
can  be  often  made  by  the  aid  of  the  ar-rays.  The  disease  can  also  be 
excluded,  in  suspected  cases  in  which  it  is  not  present,  by  fluoroscopic 
examination. 

Extremely  obscure  are  many  of  the  cases  in  which  the  only  symptoms 
manifested  point  to  irritation  of  the  trachea  or  bronchial  tubes,  with  par- 
oxysmal cough,  bronchorrhea,  and  sometimes  the  signs  of  bronchiectasis. 
In  a  recent  case  of  this  sort  tracheoacopic  examination  revealed  com- 
pression of  the  windpipe,  making  clear  the  nature  of  the  affection.  In 
still  another  instance,  in  which  laryngeal  dyspnea  and  cough,  with  bron- 
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chorrhea,  were  the  only  symptoms,  a  laryngoscopic  examination  determined 
the  diagnosis,  in  that  it  brought  to  view  bilateral  paralysis  of  the  abduc- 
tors of  the  vocal  bands. 

Differential  Diagnosis. — The  affections  from  which  intrathoracic  aneur- 
ysm must  be  distinguished  are  pulsating  empyema^  pulmonary  tuberculo- 
ma abnormal  pulsation  of  the  aorta,  and  solid  tumors.  Of  the  latter, 
those  simulating  aneurysm  are  carcinoma,  sarcoma,  and  enlarged  lymph- 
glands.  These  mediastinal  tumors  may  duplicate  all  of  the  pressure- 
symptoms,  though  they  are  less  apt  to  cause  bulging,  and  less  apt  still 
to  excite  abnormal  pulsation ;  when  pulsation  is  noted  it  is  observed  to 
be  quick,  and  not  deliberate,  heaving,  and  expansile,  as  in  aneurysm. 
Solid  growths  also  lack  the  characteristic  shock — both  systolic  and  dias- 
tolic—of  aneurysm.  The  cardio-vascular  symptoms  are  usually  want- 
ing in  the  case  of  solid  tumors,  especially  the  moderate  hypertrophy, 
accentuation  of  the  second  sound,  tracheal  tugging,  and  the  difference 
between  the  radial  pulses. 

Carcinoma  of  the  mediastinum  usually  gives  a  history  of  the  disease  in 
other  parts  of  the  body,  with  enlargement  of  the  axillary  or  other  super- 
ficial lymphatic  structures,  and  later  the  characteristic  cachexia,  this 
beins  particulai:ly  marked  in  carcinoma  of  the  esophagus. 

Abnormal  pulsation  in  the  aorta  is  noted  in  neurotic  subjects,  mostly 
females,  and  in  aortic  regurgitation ;  less  frequently  it  is  associated  with 
retraction  of  the  right  lung,  with  spinal  curvature,  and  with  displacement 
of  the  aorta.  In  the  case  of  the  latter  two  conditions  a  careful  considera- 
tion of  the  causal  states  and  the  absence  of  the  characteristic  physical 
signs  would  lead  to  a  correct  diagnosis.  Aortic  regurgitation  is  frequently 
associated  with  aneurysm  of  the  arch,  and  in  its  course  there  is  developed, 
not  infrequently,  a  dilatation  of  the  ascending  portion  of  the  aorta.  The 
diagnosis  of  aneurysm  of  the  arch  of  the  aorta  should  not  be  made,  even 
when  all  the  characteristic  physical  signs  of  aortic  regurgitation  are 
present  in  any  given  case,  unless  the  signs  of  the  pulsating  tumor  above 
the  heart  be  unmistakable.  Dynamic  pulsation  of  a  neurotic  origin  is 
seen  and  felt  in  the  epistemal  notch,  as  a  rule,  and  a  correct  appreciation 
of  the  nervous  element,  whether  inherited  or  acquired,  will  prevent  the 
observer  from  committing  an  error. 

Pulsating  empyema  can  only  be  confounded  with  large  aneurysmal 
growths,  and,  as  pointed  out  by  Wilson,  it  does  not  have  the  same  definite 
relation  to  the  central  long  axis  of  the  body  as  do  aneurysms.  The 
abnormal  area  of  dulness  is  situated  at  the  base  of  the  lung  in  empyema, 
and  usually  extends  over  a  larger  superficial  area  or  is  less  circumscribed 
than  in  aneurysm.  In  empyema,  moreover,  the  pulsation  is  not  expansile, 
but  is  caused  by  pressure  of  the  respiratory  movements.  Auscultation 
in  empyema  renders  audible  neither  a  bruit  nor  the  double  shock  of 
aneurysm ;  the  pressure-symptoms  and  pulse-characters  are  also  entirely 
wanting. 

Pulmonary  tuberculosis  may  be  mistaken  for  thoracic  aneurysm.  When 
an  aneurysm  compresses  a  bronchus,  bronchiectasis,  attended  with  cough, 
bronchorrhea,  fever,  and  emaciation,  may  be  the  result ;  but  in  phthisis 
the  fever  and  emaciation  are  more  pronounced,  tubercle  bacilli  are  pres- 
ent, whilst  the  characteristic  cardio-vascular  signs  of  aneurysm  are 
absent. 
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Pro£^osid. — The  occurrence  of  perforation  and  coDseijuent  speedj 
death  in  unsuspected  cases  must  be  recollected.  In  other  iogtiincee  the 
end  is  approached  in  a  very  gradual  luanner,  and  cas«*8  in  which  rupt- 
ure does  not  supervene  sometimes  pursue  the  general  course  of  cbrciuic 
valvular  affections  of  the  heart.  The  condition  ends  in  death  as  a  rule, 
and  the  immediate  cau»es  of  the  fatal  issue  are  as  fallows:  (1)  Rupture 
of  the  aneurysm,  followed  by  heniorrhago  into  any  of  the  aajacent  car* 
ities  or  organs  (pericardium,  heart,  large  vessels,  mediastinum,  trachea, 
a  bronchus,  esophagus,  lungs,  pleura,  spinal  canal);  it  may.  though 
rarely,  rupture  externally,  in  which  case  slight  hemorrhages  occur  and 
life  may  last  for  weeks;  (2)  Gradual  asthenia;  (3)  Direct  pressure;  (4) 
Independent  diseases,  either  primary  or  secondary  to,  and  induceKl  by. 
the  aneurysm.  Among  these  pulmonary  eomplicatioiiM — fibrinous  pneu- 
moniu.  ab.Hcess,  gangrene,  tuberculosis — ^are  of  first  importance. 

Treatment. — There  are  two  objects  of  treatment  around  which  all 
others  center  in  the  management  of  this  disease — first,  the  promotion  of 
coagulation  of  the  blood,  and  secondly,  the  contraction  of  the  sac.  The 
clotting  of  the  blood  w  ithin  the  growth  may  be  greatly  favored  by  retarti- 
ing  the  blood-current.  Nothing  so  well  accomplishes  this  object  as  nhnn^ 
lute  rest  in  the  recumbent  posture.  This  cannot  always  be  rigidly  en- 
forced, but  muscular  exertion  must  be  minimized,  mental  application  r«^g- 
ulated,  and  emotional  excitenjent  avoided  ;  stimulunts,  arterial  and  nrrv- 
ous,  are  to  be  eschewed  for  like  reasons.  Palpitation  of  the  heart,  w  hen 
present,  h  to  be  allayed  by  the  local  use  of  the  icebag.  The  co.igiila* 
bility  of  the  bhiod  is  also  increased  by  removing  as  far  as  possible  the 
liquid  portion  of  the  diet* 

The  mea*iures  already  indicated  tend  to  le^isen  the  volume  of  blood 
and  the  intra-aneurysmal  pressure,  thus  inviting  contraction  of  the  aac 
as  well  as  consolidation  of  its  contents.  Among  medicinal  agent^i,  <^rgot 
and  potassium  iodid  have  been  employed,  the  latter  with  good  effectn. 
The  exact  manner  in  which  the  iodid  produces  its  favorable  results  in 
these  cases  is  unknown,  though  most  probably  it  acts  upon  the  vaacular 
walls,  and  hence  would  be  most  efficacious  when  the  disease  is  of  syphil- 
itic origin  ;  this  view  accords  with  my  own  personal  experience.  I  would 
advise  agaiu!*t  the  internal  use  of  ergot,  which  can  have  little  to  reeom- 
mcTid  it,  and  the  prolongo<l  use  of  v^hich  may  be  attended  with  un- 
pleiksant  eft'ects.  Langenlieck  and  otherj*  have  obtained  good  result;^ 
from  tin*  direct  irgection  into  the  sac  of  the  aqueous  extract  of  ergotin 
dissolved  in  water  or  glycerin,  every  day  or  two.  When  employed  in 
this  mannt-*r  ergotin  induces  contraction  of  the  smooth  muscle®  in  lh«» 
wall  of  the  aneurysm.  Numeroua  observers  have  resorted  to  the  use  uf 
horse-hair,  fine  wire,  fine  catgut,  slender  watch-springs,  with  a  view  to 
cn:i  '  _'  the  blood  as  it  comes  in  contact  with  these  foreign  bodica* 
Eb  I-  is  a  method  that  has  been  warmly  advocated  (Loreta). 

Combined  wiring  and  electrolyflis  (€orradi*s  method)  ha^  been  suc- 
cessfully employed  by  Rosenstein.  Kerr,  D,  I).  Stewarr  'i»'d  TIercliy. 
The  details  of  the  method  are  briefly  as  follows : 

A  piece  of  fine,  slender  wire,  several  feet  in  length,  ii^  j>:vsspf»  directly 
from  a  spool  through  a  hypodennic  needle,  so  tlnit  the  wire  curls  up 
within.  This  is  now  attnchfMl  to  the  positive  pole,  while  the  n«'gative  is 
coniiec»ted  with  a  surface  [nul  plni'f«J  over  t}»«*  abdi^men  nr  with  an  iiisu* 
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lated  needle  inserted  into  the  sac,  and  the  current  is  then  passed 
through.  It  is  important  to  test  the  strength  of  the  current  beforehand 
by  inserting  the  needle  attached  to  the  positive  pole  into  the  white  of 
an  egg  and  observing  its  power  to  coagulate  albumin.  Each  applica- 
tion of  the  current  should  last  from  one  to  two  hours.  It  is  not,  how- 
ever, without  serious  dangers  (hemorrhage  and  embolism). 

After  the  same  method  galvano-puncture  has  long  been  resorted  to,  and 
in  the  hands  of  some  clinicians  with  encouraging  results.  The  cases  that 
receive  most  benefit  from  the  above  measures  belong  to  the  saccular  vari- 
ety ;  this  is  also  true  of  the  special  plan  first  commended  by  Tufnell,  which 
is  especially  applicable  in  the  earlier  stages.  TufnelFs  method  is  founded 
upon  two  main  principles — absolute  rest  in  the  recumbent  posture,  and  a 
much-reetricted,  dry  diet.  With  physical  rest  a  quiet  mental  state  should 
be  conjoined.  The  diet  is  as  follows :  Breakfast,  2  ounces  (64.0)  of  bread 
and  butter  and  2  ounces  (64.0)  of  milk  ;  for  dinner,  2  or  3  ounces  (64.0- 
96.0)  of  meat  and  3  or  4  ounces  (96.0-128.0)  of  milk  or  claret ;  for  supper, 
2  ounces  ^64.0)  of  bread  and  2  ounces  (64.0)  of  milk. 

The  cnief  advantages  growing  out  of  this  method  are  the  lessened 
number  and  decreased  force  of  the  heart-beats  in  consequence  of  the 
posture  and  bodily  rest,  and  the  diminution  of  the  blood-volume  in 
consequence  of  the  dietetic  restrictions.  It  should  be  persevered  in 
for  several  months.  The  bowels  should  be  regulated,  and  the  patient 
should  be  told  not  to  strain  while  at  stool. 

A.  E.  Wright  has  particularly  insisted  upon  the  value  of  calcium 
salts  in  increasing  the  coagulability  of  the  blood  (gr.  x  to  xv — 0.648 
to  0.972,  t.  i.  d.,  may  be  given).  A.  E.  Taylor's  studies  show  that  if 
it  is  desired  to  saturate  the  body  with  calcium  salts,  water  should  be 
given  in  abundance. 

Injections  of  gelatin  in  aneurysm  have  a  specially  favorable  effect 
according  to  certain  observers.  Mover  ^  reviews  the  literature,  and  in 
the  main  his  conclusions  are :  Gelatin  solutions  are  of  some  value  in 
the  treatment  of  saccular  aneurysms,  but  not  of  the  diffused  forms. 
Solutions  not  stronger  than  1  per  cent,  should  be  used ;  they  should  be 
kept  in  a  brood-oven  to  determine  bacterial  growth,  and  great  care 
should  be  taken  in  the  technique.  Absolute  rest  in  bed  should  be 
enjoined.  This  method  is  worthy  of  extended  trial,  but  great  caution 
and  watchfulness  must  be  exercised  in  its  administration. 

Special  Symptoms. — Pain  is  often  relieved  by  potassium  iodid.  When 
marked  arterial  sclerosis  is  present  I  have  seen  relief  from  pain  afforded 
by  the  internal  use  of  nitroglycerin  (TTlj  to  ij — 0.066  to  0.133,  three  or 
four  times  a  day).  In  the  later  stages  morphin  should  be  given  to  allay 
suffering.  When  there  is  bulging  the  pain  may  be  assuaged  by  the  local 
use  of  the  ice-bag  or  by  a  belladonna  plaster. 

Dyspnea  and  great  venous  congestion  are  to  be  met  by  free  bleedings 
from  a  vein,  and  tracheotomy  may  be  required  if  the  dyspnea  be  shown 
to  be  due  to  bilateral  paralysis  of  the  abductors.  In  dyspnea  arising 
from  pressure  on  the  trachea  or  bronchus,  however,  tracheotomy  would 
be  a  valueless  expedient.  When  the  aneurysm  forms  a  large  external 
tumor  the  application  of  an  elastic  bnndage  to  tlie  chest  may  be  both 
agreeable  and  advantageous,  as  in  a  case  referred  to  by  Osier. 

»  Medicine,  Marcli,  1S91>. 
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ANEURYSM  OP  THE  ABDOMINAL  AOBTA. 

The  vicinity  of  the  celiac  axis  is  the  favorite  seat  of  abdominal 
aneurysm,  which  is  by  no  means  so  common  a  condition  as  intra- 
thoracic aneurysm,  though  not  rare.  It  may  assume  a  fusiform  or 
saccular  nature. 

Symptoms. — The  tumor  may  grow  backward ;  but  more  frequently 
its  growth  is  in  a  forward  direction.  Projecting  from  the  po9teriar  wallj 
it  usually  erodes  the  vertebrae,  and  compression  of  the  cord  is  apt  to  take 
place,  producing  paraplegia^  preceded  by  tingling  and  numbneM  of  the 
legs. 

Pain  is  the  leading  symptom.  It  may  be  neuralgic  or  of  a  boring  or 
gnawing  character,  due  to  destruction  of  the  bone.  Rarely,  the  aneurysm 
perforates  the  diaphragm,  and  finally  ruptures  into  the  lungs  or  pleura. 
Arising  from  the  anterior  wall^  it  may  early  form  a  well-defined  tumor. 
It  may,  however,  when  situated  high  up  or  near  the  diaphragm,  conceal 
itself  until  it  has  attained  a  comparatively  large  size,  as  in  a  case  recently 
under  my  care  at  the  Medico-Chirurgical  Hospital.  Vomiting  s^nA  gas^ 
tralgic  seizures  may  be  troublesome,  and  the  fact  that  embolism  of  the 
superior  mesenteric  artery  may  occur  and  give  rise  to  severe  colicky 
pains  must  be  recollected.     Jaundice  has  been  observed. 

Physical  Signs. — Epigastric  pulsation  may  be  visible^  and  occasion- 
ally an  epigastric  swelling.  The  palpating  hand  detects  a  heaving, 
expansile  pulsation  that  may  be  accompanied  by  a  thrill.  When  the 
tumor  hugs  the  diaphragm  the  pulsation  may  be  double.  The  femoral 
pulse  is  diminished  in  volume  and  delayed.  An  abnormal  area  of  dul- 
ness  may  be  present.  In  most  instances  a  soft  bruit  is  audible.  The 
diastolic  murmur  and  shock  of  intrathoracic  aneurysm  are  quite  usually 
absent. 

Diagnosis. — A  certain  diagnosis  demands  the  presence  of  a 
definite  growth  that  is  seizable  and  has  a  heaving,  expansile  pulsa- 
tion. Mere  pulsation  attended  with  a  thrill  and  a  systolic  murmur  are 
insufficient. 

Differential  Diagnosis. — A  throbbing  aorta,  as  met  with  in  neurotic 
females  and  in  anemia  (particularly  in  instances  of  the  traumatic  form), 
is  not  infrequently  distinguished  from  aneurysm  of  the  abdominal  aorta 
with  great  difficulty.  It  does  not,  however,  present  a  tumor  that  can 
be  held  in  the  grasp  and  possessing  an  expansile  pulsation,  as  in 
aneurysm. 

When  solid  growths  lie  upon  the  aorta  the  latter  may  manifest  pulsa- 
tion, a  thrill,  and  a  systolic  murmur,  but  the  very  general  absence  of 
pulsation,  owing  to  the  fact  that  the  tumor  falls  forward  when  the  patient 
is  placed  in  the  knee-elbow  position,  suffices  usually  to  differentiate  the 
condition  from  genuine  aneurysm.  Again,  expansile  pulsation  is  not 
evinced  by  a  solid  growth. 

The  prognosis  is  very  gloomy.  Very  rarely,  however,  nature  effects 
a  cure  if  the  conditions  be  favorable.  *'  Death  may  result  from  (a)  the 
complete  obliteration  of  the  lumen  by  clots;  (h)  compression-paraplegia; 
(c)  rupture  either  into  the  pleura,  retroperitoneal  tissues,  peritoneum,  the 
intestines,  or,  very  commonly,  into  the  duodenum  ;  (d)  embolism  of  the  su- 
perior mesenteric  artery,  producing  infarction  of  the  intestines  "  (Osier). 
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Treatment. — Apart  from  the  measures  indicated  for  thoracic  aneur- 
ysm, there  is  one  means  of  cure  that  may  be  tried  if  the  growth  be  low 
down — via.  pressure.  This  must  be  maintained  for  twenty-four  hours  at 
least  under  an  anesthetic.  It  is  best  to  make  steady  pressure  on  the 
proximal  portion  of  the  vessel,  and  unless  practised  with  great  care  the 
sac  will  be  damaged  and  death  ensue. 

ANEURYSM  OP  THE  PULMONARY  ARTERY. 

Dilatation  of  the  pulmonary  artery  is  of  frequent  occurrence  in 
affections  that  oppose  obstruction  to  the  lesser  circulation  {e,  g,  mitral 
disease,  emphysema,  phthisis).  Very  rarely  extreme  dilatation  of  the 
vessel  is  followed  by  semilunar  incompetence,  when  a  diastolic  murmur 
at  the  pulmonary  orifice  (second  left  interspace)  becomes  audible. 

Aneurysms  involving  the  pulmonary  artery  are  quite  rare :  such  as 
occur  are  small  and  of  the  saccular  and  fusiform  varieties. 

The  symptoms  resemble  those  of  intrathoracic  aneurysm^  though 
they  are  rarely  well  marked,  owing  to  the  fact  that  they  remain  of  small 
size  as  a  rule. 

Physical  Signs. — Pulsation  (and,  rarely,  a  small  tumor)  is  detectable 
in  the  second  left  interspace.  Palpation  may  also  render  appreciable  a 
thrill  and  diastolic  shock.  Coextensive  with  the  area  of  pulsation  there 
may  be  dulnesa  on  percussion,  and  over  the  second  interspace  to  the  left 
of  the  sternum  tklorxd  superficial  systolic  murmur  is  heard  on  auscultation, 
together  with  a  diastolic  shock.  Before  attaining  to  a  large  size,  these 
j^neurysms  usually  rupture  into  the  heart  itself. 

The  prognosis  is  altogether  unfavorable,  the  treatment  having  refer- 
ence to  the  principles  that  are  appropriate  in  thoracic  aneurysm. 

The  coronary  arteries  may  be  the  seat  of  aneurysm,  though  exception- 
ally. The  condition  arises  in  consequence  of  weak  points  (due  to  arterio- 
sclerosis) in  the  course  of  the  vessels,  and  is  unrecognizable  during  life. 

ANEURYSM   OF  THE  CELIAC  AXIS. 

This  condition  is  sometimes  observed  in  combination  with  aneurysm 
of  the  upper  portion  of  the  abdominal  aorta. 

ANEURYSM   OP  THE   SPLENIC   ARTERY. 

This  branch  of  the  celiac  axis  is  occasionally  the  seat  of  aneurysmal 
dilatation.  It  may  be  single  or  multiple,  and,  whilst  it  is  small  as  a  rule, 
may  in  rare  cases  be  quite  large. 

The  symptoms  are  indefinite,  but  distressing.  Deep-seated  abdomi- 
nal pain^  which  shows  a  tendency  to  radiation,  forms,  with  vomiting^  and 
rarely  hematemesis,  the  main  features.  By  percussion  a  tumor  may  be 
mapped  out  in  the  left  hypochondriac  region,  the  dulness  merging  with 
that  of  the  spleen  and  the  left  lobe  of  the  liver.  Usually,  pulsation, 
and,  rarely,  a  tumor  can  be  felty  and  systolic  murmur  is  often  heard. 
The  condition  may  be  confounded  with  gastric  ulcer, 

ANEURYSM  OP  THE  HEPATIC  ARTERY. 

This  is  exceedingly  rare,  the  total  number  of  cases  on  record  being 
about  20.  H.  B.  Schmidt  has  recently  reported  a  case  associated  with 
symptoms  of  gall-stones,  in  which,  as  shown  by  the  autopsy,  death  was 
caused  by  rupture  of  the  sac  into  the  bile-ducts.     Schmidt  found  records 
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of  but  5  cases  of  this  mode  of  termination.    Osier  and  Ross  have  reported 
an  instance  associated  with  multiple  hepatic  abscesses. 

Hhfi  symptoms  are,  in  the  main,  colicky  pains^  vomiting^  hemateme' 
»i8f  and  obstructive  jaundice.  A  tumor  is  rarely  discernible,  though  an 
abnormal  area  of  pulsation  is  relatively  more  frequent.  The  recognition 
of  the  condition  during  life  is  entirely  conjectural. 

Aneurysm  of  Uk6  superior  mesenteric  artery  is  of  rare  occurrence. 
Pmn  in  the  epigastric  and  lumbar  regions,  and  demonstrable  tumor  near 
to  or  directly  over  the  median  line  of  the  abdomen,  are  the  symptoms  dis- 
played. Detached  fragments  of  the  clot  may  produce  embolism  of  the 
terminal  branches  of  the  mesenteric  arteries.  The  condition  terminates 
usually  in  rupture  into  the  peritoneal  cavity. 

Aneursrsm  of  the  inferior  mesenteric  artery  runs  a  course  similar  to 
the  above.     It  is  quite  rare  and  possesses  slight  interest. 

Aneurysm  of  the  Benal  Arteries. — Small  multiple  dilatations  are  occa- 
sionally seen,  but  large  ones  are  of  great  rarity.  They  are  prone  to 
rupture  into  the  retroperitoneal  cavity. 

ABTBBIO-VBNOnS  ANBUBYBM. 

Definition. — An  artificial  communication  between  an  artery  and  a 
vein.  A  sac  may  intervene  between  the  two  vessels  (varicose  aneurysm) 
or  there  may  be  a  direct  fistulous  communication  without  an  intervening 
sac  {aneurysmal  varix). 

In  varicose  aneurysm  the  sac  is  developed  from  the  structures  that 
mark  the  boundaries  of  the  communicating  duct.  The  majority  of  cases 
are  caused  by  the  simultaneous  wounding  of  an  artery  and  a  vein  during 
venesection.  Hence  their  most  frequent  seat  is  at  the  bend  of  the  elbow. 
Pepper  and  Grifiith  have  analyzed  the  records  of  29  cases  in  which  the 
ascending  portion  of  the  aortic  arch  had  opened  into  the  vena  cava. 

S3rmptoms. — The  symptoms  are  largely  aneurysmal,  and  in  addi- 
tion there  appear  in  rapid  sequence  great  swelling  of  the  veins, 
cyanosis,  and  edema  of  the  upper  portion  of  the  body.  A  continuous 
thrill  and  buzzing  murmur,  with  systolic  intensification,  are  the  chief 
signs. 

In  the  treatment  of  thoracic  arterio-venous  aneurysm  the  same  gen- 
eral plan  is  to  be  pursued  as  advised  in  the  purely  arterial  variety. 

CONGENITAL,   ANEURYSM. 

This  condition  arises  because  of  a  defective  ante-natal  development  of 
the  elastic  coat.  It  is  often  multiple,  and  the  tumors  are,  as  a  rule, 
small  in  size,  ranging  from  that  of  a  pea  to  a  hazel-nut.  The  most  com- 
mon situations  for  these  growths  are  the  coronary  and  pulmonary  ar- 
teries. To  Eppinger  belongs  the  credit  for  having  pointed  out  the  fact 
that  the  aneurysmal  walls  consist  only  of  the  adventitia  and  intima. 
'"  Peri-arteritis  nodosa,''  a  rare  condition,  which  Eppinger  holds  to  be  a 
form  of  congenital  aneurysm,  presents  the  symptoms  of  general  infection 
rapidly  developed.  ''  On  examination  after  death  the  arteries  are  found 
beset  with  nodules  of  active  inflammatory  products,  chiefly  on  the  outer 
coat  "  (All butt).  The  condition  may  be  met  with  in  children  and 
rarely  in  adults. 
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I.   DISEASES  OF  THE  MOUTH. 


STOMATmS, 


CATARRHAL  STOMATITIS. 
{Stomatitis  Erythematosa.) 

Definition. — A  simple,  acute  inflammation  of  the  buccal  mucous 
membrane.     It  is  more  commonly  met  with  in  children  than  in  adults. 

Htiology. — As  a  primary  affection  its  causes  are  mainly  mechanical 
and  chemical  irritation,  such  as  the  presence  in  the  mouth  of  hard  and 
sharp  bodies,  dental  caries,  acids,  hot  or  cold  food,  condiments,  tobacco, 
certain  drugs  (as  mercury),  eruption  of  teeth,  and  bad  feeding,  par- 
ticularly in  illy-nourished  children.  It  is  the  result  often  of  a  neglect 
of  the  mouth-toilet,  leading  to  the  decomposition  of  accumulated  bits 
of  food  and  mucus,  and  many  cases  probably  owe  their  origin  to  infec- 
tion. Secondarily,  catarrhal  stomatitis  may  be  associated  with  certain 
of  the  eruptive  fevers  (scarlet  fever,  measles,  typhoid),  also  with  gastro- 
enteric derangements,  and  may  follow,  by  direct  inflammatory  extension, 
upon  ulcerative  tonsillitis,  pharyngitis,  and  the  like. 

Sjrmptoms. — The  local  symptoms  of  this  affection  are  those  usually 
seen  in  an  inflammation  of  a  mucous  membrane — redness,  heat,  swell- 
ing, and  dryness,  soon  followed  by  increased  secretion  and  soreness. 
The  lips  and  gums  only,  or  the  membrane  of  the  whole  mouth,  may  be 
inflamed,  and  the  swollen  lips,  cheeks,  and  furred  tongue  may  be 
indented  by  teeth-marks.  Enlarged  and  reddened  papillae  on  the  tongue 
and  minute  vesicles  inside  the  cheeks  and  lips  from  projecting  mucous 
follicles  are  sometimes  seen.  These,  later,  may  terminate  in  simple 
small  ulcers.  A  craving  for  cold  drinks  is  nearly  always  noted,  as  well 
as  distress  and  even  pain  on  suckling,  mastication,  or  touching  with  the 
inspecting  finger,  and  there  is  a  disagreeable  taste  due  to  the  perverted 
buccal  secretions.  Chemical  examination  of  the  dribbling  saliva  shows 
an  acid  reaction,  with  the  presence,  microscopically,  of  an  excess  of  des- 
quamated pavement  epithelium  that  has  undergone  partial  fatty  degen- 
eration. Leukocytes,  micrococci,  the  leptothrix  buccalis,  and  the  re- 
mains of  food  may  also  be  seen  (Striimpell).  Aside  from  restlessness 
and  the  symptoms  common  to  slight  febrile  disturbances,  the  constitu^ 
tional  condition  is  rarely  disturbed,  except  when  the  stomatitis  is  sec- 

699 


700  DISEASES  OF  THE  DIGESTIVE  SYSTEM. 

ondary  either  to  inflammations  lower  down  in  the  digestive  tract,  or 
to  the  specific  infectious  fevers. 

The  course  of  the  disease  is  usually  acute,  and  the  duration  about 
one  week. 

The  differential  diagnosis  of  catarrhal  stomatitis  is  easily  made 
by  inspection  of  the  membrane. 

The  prognosis^  though  favorable,  will  vary  as  to  time  and  severity 
according  to  the  cause. 

Treatment. — After  proper  attention  to  the  hygienic  surroundings 
of  the  patient  and  the  removal  of  all  irritant  influences,  the  treatment  is 
mainly  local.  The  first  indications  are  to  cleanse  the  mouth  and  allay 
the  pain,  and  these  may  be  met  by  the  use  of  cool  solutions  of  boric  acid, 
sodium  bicarbonate,  or  potassium  chlorate,  5  and  10  grains  (0.324  and 
0.648)  respectively  to  the  ounce  (32.0)  of  glycerin  and  rose-water,  as 
mouth-washes,  or  for  swabbing  in  the  case  of  infants.  When  iced  drinks 
are  ungrateful  and  the  inflammation  is  more  intense  and  protracted,  the 
use  of  hot  milk  and  lime-water,  mucilaginous  decoctions,  and  sedative 
and  antiseptic  sprays  of  1  or  2  per  cent,  solutions  of  cocain  or  carbolic 
acid  are  often  beneficial ;  or  mild  astringents  may  be  needed,  as  1  to  1 
per  cent,  solutions  of  silver  nitrate,  alum  (5  to  10  grains — 0.324  to  0.648 
— to  the  ounce — 32.0— of  honey),  and  glycerite  of  tannin  (2  drams  to 
the  ounce — 8.0  to  32.0— of  water),  especially  if  there  is  a  tendency  to 
chronicity  of  the  trouble,  as  in  topers  and  inveterate  smokers.  Tender 
and  spongy  gums  may  be  relieved  by  the  application  of  equal  parts  of 
the  tinctures  of  myrrh  and  rhatany  on  a  camel's-hair  brush  (Striimpell). 
General  symptoms  as  they  arise  must  be  met  by  the  remedies  rationally 
indicated.  Small  doses  of  aconite  or  potassium  citrate  for  the  pyrexia, 
with  a  minimum  dose  of  bromid  for  irritability  and  sleeplessness,  may 
be  all  that  is  required.  The  internal  use  of  potassium  chlorate  in  chil- 
dren is  not  to  be  recommended  in  this  aff*ection,  both  because  of  its 
deleterious  action  upon  the  kidneys,  and  also  because  it  seems  to  be 
unnecessary  (Forchheimer;  Blackader).  Sometimes  an  associated 
gastro-intestinal  catarrh  needs  correction  by  the  use  of  laxatives. 
The  administration  of  bland  foods  and  mild  ferruginous  tonics  should 
be  continued  throughout  convalescence. 

APHTHOUS   STOMATITIS. 
{Follicular  Stomatitis  ;  Stomatitis  Aphthosa.) 

Definition. — A  variety  of  catarrhal  stomatitis  that  is  characterized 
by  the  eruption  of  one  or  more  vesicles  upon  the  edges  of  the  tongue,  the 
cheek,  or  the  lips,  rapidly  passing  into  small  round,  or  oval  discrete  spots 
that  are  slightly  raised  and  surrounded  by  yellowish-white  bases  with 
narrow  red  areolae. 

Btiology. — Though  more  common  in  children  between  the  ages  of 
two  and  six  years,  they  are  by  no  means  rare  in  adults.  Predisposing 
influences  may  be  found  in  the  seasons  (spring  and  autumn),  malnutri- 
tion, tuberculosis,  dentition,  persistent  gastro-enteric  disorders,  anemia, 
and  the  acute  exanthemata.  The  exnting  causes  are  supposed  to  be 
certain  deleterious  substances,  bacterial  or  toxic,  though  no  special  par- 
asite has  yet  been  isolated. 
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SjrmptoniS. — The  herpetic  vesicles  soon  rupture,  leaving  the  aphthous 
ulcers  ais  described  above.  They  are  found  singly,  or  at  times  as  many 
as  twenty  in  number,  pin-head  to  split-pea  in  size,  inside  the  lips,  espe- 
cially near  the  frenum,  along  the  tongue-edges,  and  sometimes  inside 
the  cheeks  near  the  edges  of  the  back  teeth.  They  are  exquisitely 
Under^  so  that  almost  any  motion  of  the  affected  parts  causes  sharp 
burning  pain ;  nourishment  is  therefore  difficult.  Patches  of  catarrhal 
itamatitis,  and  even  of  gingivitis,  are  seen  adjacent  to  the  aphthous  spots. 
There  is  an  increased  flow  of  the  secretions  of  the  mouth,  and  the 
breath  is  heavy,  though  not  offensive.  General  symptoms^  as  slight 
fever,  anorexia,  and  furred  tongue,  constipation  or  diarrhea,  and  irrita- 
bility, are  usually  present,  with  the  additional  symptoms  of  any  associated 
disease  that  may  coexist.  Gastro-intestinal  affections,  though  often 
associated  with  aphthous  stomatitis,  are  most  probably  due  to  the  common 
cause,  and  are  not  necessarily  the  cause  of  the  stomatitis  in  these  in- 
stances. In  some  of  the  specific  infectious  fevers  many  aphthae  may 
appear  and  tend  to  run  together ;  these  form  large  irregular  ulcers,  and 
give  rise  to  the  confluent  form  of  stomatitis  aphthosa.  The  special  form 
known  as  Bednars  aphthce,  occurring  in  young  marantic  babes,  is  a 
rare  condition  in  America.  Large  white  patches  are  seen  on  both  halves 
of  the  posterior  part  of  the  hard  palate  near  the  alveolar  processes,  and 
these  may  cause  large  ulcers  and  involve  the  bone.  Pressure  of  the 
tongue  upon  the  thin  mucous  membrane  during  nursing,  or  other  forms 
of  traumatic  irritation,  appear  to  act  as  causes. 

Aphtha  Oachectica  (Riga's  disease). — Fede  has  described  a  form 
of  aphtha,  occurring  principally  in  Southern  Italy  (a  raised,  gray  swell- 
ing), situated  on  the  fraenum  and  under  surface  of  the  tongue.  It 
affects  children  soon  after  the  eruption  of  the  lower  incisors.  A  severe 
type  is  sometimes  met,  and  this  may  terminate  fatally. 

The  average  duration  of  the  ordinary  discrete  aphthous  eruption  is 
from  four  to  seven  days ;  in  very  ill-nourished  and  poorly  cared-for  cases 
the  appearance  of  successive  crops  of  aphthae  will  prolong  the  distress. 

Diagnosis. — This  is  based  upon  the  characteristic  appearance  of 
the  ulcers  and  the  degree  of  soreness.  Aphthae  must  be  difierentiated 
sometimes  from  thrush,  and  the  distinguishing  features  will  be  dwelt  upon 
in  the  description  of  the  latter  affection.  Herpes  of  the  mouth,  so  called, 
and  aphthous  vesicles  are  probably  identical  in  most  cases. 

Prognosis. — The  discrete  form  is  mild,  and  favorable  in  its  course 
toward  recovery ;  confluent  aphthae  is  more  troublesome,  and  follows  a 
prolonged  course  on  account  of  the  general  debility  induced  by  the 
associated  disease  (Starr).  In  certain  cases  the  affection  is  apt  to  recur ; 
relapses  are  also  frequent  in  those  having  weak  digestive  and  imperfect 
assimilative  functions.     Recovery  from  Bednar's  aphthae  is  rare. 

Treatment. — It  is  first  necessary  to  remove  all  irritating  influences, 
and  in  order  to  minimize  the  intense  pain  of  the  aphthous  spots  the 
blandest  liquids  and  the  softest  foods  that  are  consistent  with  the  sus- 
tenance of  the  patient  are  imperative.  Absolute  cleanliness  of  the 
mouth,  the  foods,  and  the  vehicles  of  administration,  especially  in  bottle- 
fed  children,  is  important.  Local  applications  are  of  obvious  value. 
Demulcents,  as  mucilage  of  sumac,  or  of  marshmallow,  with  boric 
acid  (gr.  v  to  .^ — 0.324  to  32.o),  sodium  bicarbonate  (gr.  v-x  to  Sj — 
0.824r0.648  to  32.0),  carbolic  acid,  or  potassium  permanganate  (gr.  it 
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to  5j — 0.259  to  32.0),  are  invariably  useful.  Swab-applicstions  of  wine 
of  opium  (tllv  to  5J — 0.333  to  32.0)  or  of  cocain  (4  per  cent,  solution) 
may  be  necessary  when  the  pain  is  intense,  and  prior  to  taking  food. 
To  promote  the  healing  of  the  ulcers  a  very  light  touch  with  the 
silver-nitrate  stick  or  solution  (gr.  x-xxx  to  5j — 0.648-1.94  to  82.0) 
is  often  beneficial.  Much  favor  is  deservedly  given  also  to  potassium 
chlorate  in  solution  (gr.  x  to  5j — 0.648  to  32.0),  or  applied  in  the  dry 
powdered  form.  In  the  confluent  aphthous  ulcer  the  use  of  sodium 
salicylate  (3j  to  ^j — 4.0  to  32.0)  has  been  recommended,  while  an  ethereal 
solution  of  iodoform  (sij  to  5j— 8.0  to  32.0)  has  been  advised  by  J.  Lewis 
Smith.  For  bleeding  and  spongy  gums  the  mild  astringents  mentioned 
in  the  treatment  of  catarrhal  stomatitis  are  indicated.  Stronger  astrin- 
gents may  answer  for  application  to  sluggish  ulcers ;  thus  copper  sul- 
phate, either  solid  or  in  solution  (gr.  x  to  ^j — 0.648  to  32.0),  and  zinc 
sulphate  (gr.  xv  to  sj — 0.972  to  32.0)  are  useful.  Potassium  chlorate 
acts  as  a  specific  in  ulcers  of  the  mouth,  and  is  eliminated  by  the  buccal 
secretions,  which  keep  the  ulcerated  surfaces  constantly  bathed  with  the 
drug,  so  that  its  internal  use  is  to  be  recommended,  though  in  very  small 
doses  in  children,  being  given  well  diluted,  as  in  the  following  formula: 

"E^,  Potassii  chlorat.,  gr.  xxiv  (1.55); 


Tinct.  myrrhae,  gtt.  x      (0.666) ; 

hij         (64.0^; 
Aquae  dest.,  q.  s.  ad  fSiij        (96.0). — M. 


Syr.  acaciae,  fjij         (64.0^ 

Aquae  dest.,  q.  s.  ad  fSiij        (96.0) 

Sig.  Teaspoonful  every  three  hours  for  a  child  three  years  of  age. 

Constitutional  symptoms  are  to  be  combated  on  general  principles 
and  require  careful  attention.  Remedies  directed  to  the  correction  of 
digestive  derangements  and  to  the  stimulation  of  assimilation  are  also 
often  required.     Good  food  and  ferruginous  tonics  are  necessary. 

MEMBRANOUS   STOMATITIS. 
(  Stomatii is  Crouposa .) 

Definition. — In  this  form  of  stomatitis  the  inflammation  is  more 
intense  and  more  extended  in  area  than  in  the  aphthous  form,  being 
also  attended  with  the  formation  of  a  false  membrane. 

The  pathology  of  these  membranous  patches,  which  are  very  sel- 
dom confined  to  the  mouth  alone,  is  embraced  in  the  article  on  Diph- 
theria. If  in  the  latter  disease  the  typical  false  (diphtheritic)  mem- 
brane is  removed,  it  leaves  a  deeper  ulcer  than  does  the  removal  of  a 
croupous  membrane,  in  which  the  coagulation-necrosis  involves  the  more 
superficial  layers. 

The  etiology  of  membranous  stomatitis  is  usually  specific  (diphther- 
itic, streptococcic).  Membranous  stomatitis  may  also  be  due  to  gonor- 
rhoeal  or  syphilitic  infection  of  the  new-born. 

Symptoms. — Some  of  these  cases  are,  doubtless,  true  diphtheria 
of  the  oral  cavity  (usually  secondary  from  extension),  and  an  account 
of  the  symptoms  presented  may  be  found  in  the  chapter  on  Diphtheria, 
p.  179.  The  writer  has  seen  instances  of  extensive  membranous  stoma- 
titis, in  which  bacteriologic  examination  showed  the  presence  of  strep- 
tococci   (principally),  and    also    staphylococci.      The   symptoms    were 
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ftnalogoiis  to  streptococcic  membranous  pharyngitis  with  this  difference, 
in  mj  cases  of  membranous  stomatitis,  that  salivation  was  marked  and 
distressing.     The  general  features  may  be  quite  pronounced. 

niiCEBATIVB  OB  FETID   STOMATITIS. 
{SiomcUitis  Ulcerosa.) 

Definition. — A  specific  ulcerative  inflammation  of  the  buccal  mu- 
cous membrane  and  gums,  attended  with  marked  fetor  of  the  breath,  and 
having  a  tendency  to  extend  widely  and  deeply. 

Htiology. — The  predisposing  causes  of  this  malady  are  principally 
as  follows :  Childhood,  after  the  commencement  of  the  first  dentition, 
and  usually  between  the  ages  of  three  and  eight  years ;  damp  weather, 
especially  during  spring  and  autumn ;  unhygienic  surroundings,  partic- 
ularly the  lack  of  pure  air,  of  good  and  abundant  food  and  clothing,  and 
the  added  detriments  to  health  for  which  neglect  and  filth,  specific  in- 
fectious diseases,  nncleanliness  of  the  mouth,  caries  and  loosening  of 
the  teeth,  and  congenital  heart-disease  (Duckworth)  are  responsible.' 
An  endemic  type  of  this  affection  has  been  observed  among  soldiers  in 
camps  and  barracks,  among  children  in  crowded  eleemosynary  institu- 
tions, and  in  jails.  Its  epidemic  and  contagious  character  likewise 
points  to  a  microbic  origin.  The  specific  exciting  causey  it  has  been 
held,  corresponds  to  the  hoof-and-mouth  disease  of  cattle,  the  poison 
being  conveyed  in  milk.  Payne  suggests  the  identity  of  the  virus  with 
that  of  impetigo  contagiosa.  The  careless  administration  of  mercurF 
may  also  be  followed  by  this  affection.  Scurvy  (scorbutic  stomatitil^ 
and  the  persistent  use  of  lead  and  phosphorus  are  also  excitants. 

Clinical  Symptoms. — Locally^  the  disease  starts,  as  a  rule,  at  the 
edges  of  the  gums  opposite  the  lower  incisor  teeth,  gradually  spreading 
backward  and  to  the  adjoining  portions  of  the  lips  and  cheeks.  The 
gingival  mucous  membrane  is  deeply  red  and  swollen  ;  the  gums  soon 
become  spongy,  bleed  easily,  and  break  down  into  thick,  soft,  grayish 
sloughs,  which  leave  deep  and  ragged  ulcers  surrounding  the  necks  of 
the  teeth.  The  latter  even  become  loosened,  and  in  protracted  cases 
the  alveolar  periosteum  may  become  inflamed  and  cause  necrosis  of  the 
bone.  Profuse  salivation,  a  foul  breath  (that  once  earned  for  the  con- 
dition the  term  of  "putrid  sore  mouth  "),  occasional  slight  hemorrhages 
from  the  gums,  and  excessive  discomfort,  or  even  pain,  on  mastication 
,  are  nearly  always  present.  The  tongue  is  coated,  swollen,  and  tooth- 
marked  ;  aphthae  are  sometimes  seen,  and  the  submaxillary  glands  are 
generally  swollen.  The  general  symptoms  attending  this  ailment  are 
those  of  a  lowered  state  of  vitality,  produced  by  an  unhygienic  envi- 
ronment, or  cachexia,  or  severe  illness  primary  to  it,  with,  usually,  mod- 
erate fever.  Nausea  and  vomiting  or  an  offensive  diarrhea  may  super- 
vene as  the  result  of  swallowing  the  putrid  discharges. 

Course  and  Duration. — Though  acute  in  its  course,  the  highly 
debilitating  character  of  the  disease  may  tend  to  make  it  chronic,  espe- 
cially when  there  is  alveolar  necrosis  and  a  neglect  of  proper  treat- 
ment. Ordinarily,  with  careful  management,  convalescence  may  be 
established  in  from  four  days  to  a  week.  Goodhart  regards  the  occa- 
sional termination  of  the  pyrehia  by  lysis,  with  an  accompanying  im- 
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provement  of  the  local  symptoms  in  such  cases  at  least,  as  suggestive 
of  the  specific  nature  of  ulcerative  stomatitis. 

Neurotic  Ulceration,  —  Under  the  head  of  stomatitis  neurotica 
chronica  Jacobi  describes  an  herpetic  (rarely  pemphigoid)  eruption  in 
neurotic  subjects.  Sibley  has  met  three  cases,  all  of  which  occurred  in 
women  beyond  middle  age.  In  all  cases  the  condition  had  lasted  for  a 
number  of  years  and  produced  great  difficulty  in  talking  and  mastication. 

Diagnosis. — Upon  examining  the  mouth  and  noting  the  character- 
istic ulceration,  the  fetid  breath  and  saliva,  and  the  cachectic  appear- 
ance, the  disease  is  usually  recognized,  and  should  not  be  confounded 
with  the  dark,  extensive,  gangrenous  sloughs  of  noma. 

The  prognosis  is  favorable  in  typical  cases,  though  less  00  in 
marasmic  and  neglected  cases.  When  cancrum  oris  or  necrosis  of  the 
jaw  occur,  chronicity,  deformity,  and  even  death,  may  take  place. 

Treatment. — It  is  well  in  nearly  all  ill-nourished,  uncleanly-kept, 
and  sickly  children,  as  well  as  in  cases  in  which  mercury  is  to  be  admin- 
istered for  any  length  of  time,  to  prescribe  mouth-wasnes  of  potassium 
chlorate  (gr.  xv  to  3j — 0.972-32.0),  in  order  to  prevent  the  occurrence 
of  mercurial  or  ulcerative  stomatitis.  The  hygienic  treatment  of  ulcer- 
ative stomatitis  is  important.  On  account  of  the  contagiousness  of  the 
disease  cases  occurring  in  a  family  or  in  institutions  should  be  isolated, 
and  fresh  air,  light  nourishment,  and  cleanliness  are  %ine  q%id  non  of 
recovery.  The  local  treatment  is  virtually  a  specific  one  in  the  use 
of  potassium-chlorate  washes  (gr.  x-xx  to  5j — 0.648-1.296  to  32.0 — 
of  rose-water  or  demulcent),  aided  by  the  internal  administration  of 
the  same  salt  in  small  doses.  For  the  disagreeable  fetid  odor  the  alter- 
nate use  of  antiseptic  washes  is  indicated.  Solutions  of  carbolic  acid 
or  potassium  permanganate,  in  strength  equal  to  or  slightly  over  that 
indicated  in  the  treatment  of  aphthae,  or  hydrogen  peroxid  (3ij-iij  to 
3j ;  4.0-12.0  to  32.0),  or  listerin  and  water  (equal  parts),  are  useful. 
Pencilling  the  spongy  gums  with  such  astringents  as  tincture  of  rhatany, 
silver  nitrate  (gr.  x  to  .y — 0.648-32.0),  alum,  and  also  with  tannic-acid 
solutions,  may  be  necessary.  Loosened  teeth  should  not  be  disturbed, 
as  they  may  grow  firm  with  convalescence,  though  surgical  interference 
may  be  required  in  cases  of  necrosis  of  the  alveolar  process.  Kissel's 
method  in  obstinate  cases  is  to  curette  the  ulcers  and  rub  into  them 
powdered  iodoform  once  dailv.  Careful  attention  to  the  teeth  is  always 
requisite.  During  the  height  of  the  disease  constitutional  treatment 
may  have  to  be  directed  toward  stimulating  the  languid  and  lowered 
vitality.  For  this  purpose  either  whiskey  or  brandy,  in  half-  or  one- 
teaspoonful  doses  in  milk,  is  extremely  useful ;  the  elixir  of  cinchona, 
with  some  vegetable  salt  of  iron,  as  the  citrate  or  tartrate,  also  forms  a 
useful  combination.  When  there  is  pyrexia  or  a  diminished  urinary 
secretion  the  internal  use  of  potassium  chlorate  must  be  cautiously 
employed.     The  following  prescription  is  almost  specific: 

I^.   Potassii  chloratis,  gr.  xlviij  (3.11); 

Ac-idi  hydrochlor.  dil.,  f^  (4.0); 

Syrupi,  ftvj  (24.0); 

Acjujc  destillat.,  q.  s.  ad  f^iij  (96.0). — M. 

Sig.  Teaspoonful  diluted,  every  two  hours  for  a  child  three  years 
old  (Starr). 
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The  prolonged  use  of  tonics  and  cod-liver-oit  emnlsion  with  liniB- 
stltein  scrofulous,  rachitic,  and  scorbutic  subjects  must  be  carried  on  in 
order  to  prevent  relapses  of  ulcerative  stomatitis. 


PABASITIC    STOMATITlS^ 
{Thrush;  StamatitU  Mf/wsa.) 

Definition. — A  specific,  contagious  fungous  disease,  characterized 
by  tie  rapid  formation  upon  the  oral  mucous  surfaces  of  small,  wliitish, 
flofif  and  lightly  adherent  spots  or  flakes,  tending  to  coalesce  and  spread 
throughout  the  entire  buccal  cavity. 

Etiology, — Predi9pmin(j  {^auses  are- — infancy  with  its  concomitant 
diBorders  of  the  gastro-intestinal  tract  (capecially  when  unhygienic  sur- 
roandings  prevailK  also  congenital  syphilis,  tuberculosis,  and  the  exan- 
tlemata.     The  disease  may  attack  adults  and  complicate  the  typhoid  and 
cachectic  states,  as  in  the  final  staj^es  of  low  fevers,  carcinoma,  chronic 
tuberculosis,  and  diabetes.    The  growth  of  thrush-patchea  is  due,  specific- 
ally, to  the  mccharomyeeg  albicans^  though  micrococci  have  also  been 
found.    It  is  a  characteristic  of  this  fungus  to  develop  from  round  or  oval 
ejjores  in  the  formation  of  long-branching  mycelium  filaments,  from  the 
i       €lidfl  of  which  a  multiplication  of  ovoid  toruhe-cells   takes  place  by  the 
process  of  simple  budding.    These  mycelia  exhibit  a  tendency  to  penetrate 
^e  deeper  layers  of  the  mucosa  of  the  mouth  and  also  into  the  mucous 
glands  (Starr).    Sioce  the  growth  of  this  organism  rer|ui  res  both  an  altered 
Audition  of  the  mucous  membrane  and  an  acid  medium,  the  primary  or 
exciting  cause  of  thrush  is  to  be  found  in  whatever  produces  such  a  favor- 
able nidus.     Most  important  in  this  connection  is  uncleanliness,  particu- 
'^tly  in  the  case  of  poorly-nourisbed   and   bottle-fed  children.     The 
deTelopment  of  catarrhal  stomatitis  and  the  acid  fermentation  of  remnants 
^f  food  (especially  of  saccharine  substances),  which  prevent  the  nutrition 
of  the  mucosa  and  acidify  the  normally  alkaline  oral  secretions,  are  com- 
naon  causes  of  thrush.     The  further  growth  of  the  fungous  patches  also 
CoBtributea  to  the  acid  state  of  the  already  nbnormal  buccal  fluids.   The 
fact  that   the   spores  of  tlirush   may  be   transferred   to   other  cases  by 
■>ottle-tip8,  spoons,  and  ill-kept  feeding-bottles  is  well  recognisied  as  an 
explanation  for  the  occasional  endemic  character  of  the  malady. 

Sjnnptoms. — Any  marked  local  symptoms  are  due  rather  to  the 
coexisting  stomatitis  tlhan  to  the  thrush*  itself  ( Allchin).  There  will  be 
Same  «orew€^»,  keat^  permit ent  drifnem,  and  Uvkliit^  of  the  mucous  mem- 
Wane.  Thrush-spots,  slightly  raised  above  the  surface,  begin  to  appear 
on  the  tongue,  and  grow  into  patches  that  may  coalesce  and  spread  to 
^te  cheeks,  lips,  and  hard  palate:  they  may  even  invade  the  tonsils, 
Ptmynx,  and  esophagus,  and,  rarely,  the  true  vocal  cords,  the  stomach, 
and  cecum  (Parrot).  At  first  {learly-wbite  in  color,  the  curd-like  flakes 
^'^•y  become  yellow  and  even  brown,  owing  to  slight  hemorrhages  caused 
j^J^  the  irritation.  Though  early  adherent,  in  a  few  days  they  become 
^'^se,  and  when  brushed  off  leave  a  smooth  surface  ;  when  complicating 

N*^^e  serious  gastro-intestitial  disease  or  dyscrasia,  however,  their  attach* 
**^iit  is  deepen  and  the  deposit  may  sometimes  appear  in  successive 
^<>p8,     A  mieroMeoptc  exammation  of  the  thrush-patches  shows  inter- 
im 
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lacing,  irregular,  and  branched  mycelial  threads,  spores,  occasional 
bacilli,  and  leptothrix-filaments  imbedded  in  a  mass  of  granular  debris 
and  fetid  particles.  The  buccal  fluids  are  acid  in  reaction.  The  gen- 
eral  symptoms  depend  upon  the  associated  disease,  and  are  usually  those 
of  wasting,  artificially-nourished  children  having  digestive  troubles  or  a 
constitutional  taint. 

Diagnosis. — This  may  be  accurately  made  upon  the  discovery  of 
the  fungus  by  microscopic  examination.  Only  very  rarely  are  portions 
of  the  thrush-organism  found  in  the  false  membrane  of  dipktheritie 
stomatitis.  Milk  curds  may  be  readily  removed,  and  are  not  necessarily 
associated  with  the  stomatitis  accompanying  thrush  or  the  ^rave  sys- 
temic states.  The  important  point  of  differential  diagnosis  arises  in  the 
case  of  aphthce.     The  following  table  will  express  the  ma*n  points : 

Parasitic  Stomatitis  (Thrush).  Aphthous  Stomatitis. 

Dryness  of  the  mouth.  Salivation. 

Whitish,  raised  spots  or  patches  with  no  An  uloer  with  a  yellowish-white,  de- 
red  areola ;  these  are  easily  removed,  pressed  base,  surrounded  by  a  red  are- 
leaving  no  ulcer  and  causing  no  bleed-  ola.  The  base  is  removed  with  diffi- 
ing.  culw  by  forceps,  and  bleeding  results. 

Spots  are  numerous.  Usually  few  in  number  and  discrete. 

Begins  in  the  form  of  minute  spots.  Not  so ;  ulcers  appear,  preceded  by  the 

formation  of  herpetic  vetdoles. 

Ulcers  not  painful.     Discomfort  depends  Ulcers  exquisitely  tender, 
on  the  associated  stomatitis. 

The    characteristic  thrush-fungus  is  al-  No  specific  micro-organism  determined, 

ways  detectable  with  the  microscope.  though  probably  present. 

Prognosis. — This  is  favorable  as  regards  the  thrush  alone,  but, 
occurring  in  marantic  children  and  cachectic  adults,  its  appearanee  is 
of  grave  significance,  and  may  portend  a  speedy  death. 

Treatment. — Prophylaxis  is  of  great  moment,  since  it  is  much  easier 
to  keep  the  month  clean  and  the  secretions  normal,  and  to  attend  to 
proper  food,  and  thus  avoid  creating  a  soil  for  the  growth  of  the  vegetable 
parasite,  than  it  is  to  prevent  absolutely  the  entrance  of  thrush-spores. 
Efforts  directed  toward  preventing  acidity  are  especially  indicated.  This 
is  to  be  done  by  the  use  of  mild  alkaline  mouth-washes,  as  soda- 
water  and  lime-water.  The  dietary  should  be  carefully  looked  after, 
and  should  exclude  sugars  and  all  starchy  food ;  the  addition  of  lime- 
water  to  the  milk  (about  one  part  to  four)  is  a  desirable  precaution 
to  take,  particularly  with  children.  Cleansing  the  feeding-apparatus 
and  the  mouth  after  each  feeding  is  essential,  both  in  the  prevention  of 
the  formation,  and  in  decreasing  the  further  growth,  of  thrush  when  pres- 
ent. The  local  treatment  consists  in  the  use  of  alkaline  and  antiseptic 
applications,  preferably  by  means  of  the  spray.  Solutions  of  boric 
acid  or  sodium  hyposulphite  (.^ — 4.0 — of  either  to  5j — 32.0 — of  water, 
with  the  addition  of  a  little  glycerin),  potassium  permanganate,  or  hydro- 
gen peroxid,  are  useful.  Syrupy  excipients  are  to  be  excluded.  Potas- 
sium chlorate  may  exert  a  beneficial  effect  in  those  cases  in  which  stom 
atitis  is  associated,  as  may  also  pencilling  with  a  solution  of  silver  nitrate. 
Concetti  ^  urges  the  use  of  a  3  to  5  per  cent,  solution  of  silver  nitrate 
instead  of  the  weaker  strength  usually  employed.  The  use  of  the  gal- 
vano-cautery  is  often  serviceable. 

»  Rev.  mens,  dts  Mai.  de  VEnJance,  July,  1899. 
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When  esophageal  obstruction  exista  it  may  be  necessary  to  gently 
foTW  tt  rubber  tube  through  the  mass  of  thrush-deposit  in  order  to  give 
nourishment  (Forchheimer). 

Medicinal  treatment  em  braces  the  administration  of  nourishing  and 
ettfiilj  digestible  food,  occasional  stimulation^  and  the  correction  of 
gastro-intestinal  disorders.      x\ttention   must  also  be  paid  to  the  pri- 

irj  afiectioDS  to  which  the  thrush  is  superadded.     Iron,  cod-liver  oil, 

i«J  acid  and  bitter  tonics  in  palatable  form  are  usually  indicated  in 
dchiUtated  subjects,  along  with  general  hygienic  measures.  The  inter- 
naUseof  small  doses,  frequently  repeated,  of  calomel  or  mercuric  chlorid 
iii&^  also  be  tried  for  a  possible  specific  effect  in  combating  thrush. 


LA  PEElJjCHB. 


This  contAgioua  disease  is  confined  to  the  angles  of  the  mouth.  It 
was  first  described  in  1886  as  prevalent  among  the  children  of  Limousin 
in  France  by  Lemaistre.  It  was  found  that  the  drinking-water  in  that 
locahty  contained  cocci  similar  to  the  jspherohacteria  that  infested  the 
epithelial  thickenings,  and  that  these  were  probably  conveyed  to  human 
beings  by  drinking-vessels.  Little  elevations  and  fissures,  said  to  resemble 
those  of  congenital  syphili,**,  were  seen  around  the  oral  angles.  The  latter 
Were  the  seat  of  smarting  pain,  particularly  on  opening  the  mouth  sud- 
denly or  too  far,  and  caused  the  patient  to  Hck  (pcrlwher)  them  con- 
Btantly.  The  disease  seemed  to  be  entirely  local,  and  lasted  from  two 
to  three  weeks.     Alum  and  copper-sulphate  solutions  were  most  useful* 


GANGRENOUS    STOMATITIS. 
( Kf/ftt  ti  ;   Ca  iictH  m  Or  in . ) 


^tO    tfa 

^       Definitioti. — A  rapidly-spreading  gangrenous  affection  of  the  cheek 
widgaina,  of  rare  occurrence,  usually  asymmetric,  and  ending  fatally  in 
^_  ^<^st  cases. 

^m  Pathology. — In  addition  to  the  necrotic  changes  in  the  cheeks,  the 
^■Mpoess  may  extend  to  the  jaws  and  lips.  The  blood-vessels  contain 
^^^Kwmhi,  thus  preventing  hemorrhage  from  the  spbacehia.  The  submaxil- 
lary and  cervical  glands  may  be  slightly  enlarged  and  soft.  Blood-ebanges 
^^  of  an  uncertain  character  have  been  noted.  Ilemorrbagic  infarctions, 
^P  ^piratinn  broncho-pneumonia,  or  gangrene  by  inhalation  of  gangrenous 
^^  psifticles  or  metastasis,  may  be  met  in  the  lungs.  \V barton  has  described 
I  ^^  associated  membranous  form  of  colitis,  and  a  metastatic  infiltration 
^J  ^^^  the  cardiac  muscle  and  purulent  pericarditis  may  also  be  seen  jiot^f- 
^^^iortem.  Klementorosky  met  with  a  peculiar  and  fatal  form  of  gangrene 
l^'aited  to  the  gums  of  babes  and  occurring  a  few  days  after  birth. 

Btiology. — Predisposmg  Vauaea. — This  uncommon  affection  attacks 
H^^h  more  freriuently  than  boys,  usually  between  the  ages  of  two  and 

I^ve  yearst;  it  appears  to  be  endemic  in  low,  moist  countries,  as  Holland, 
Wiough  apparently  it  is  not  contagious.  Sickly  and  ill- nourished  chil- 
wen  suffering  from  the  effects  of  overcrowding  and  previous  disease 
^J'e  especially  liable  to  noma.  Most  often,  however,  it  is  secondary  to 
^^sflles;  it  may  also  follow  scarlet  fever,  typhoid,  small-pox,  or  less  fre- 
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quentlj  pertussis.      The  c&uBative   influence  of  mercurialisatioQ  mad 
ulcerative  stomatitis  has  been  overrated- 

Bacteriology. — Freymuth  holds  that  noma  is  an  infectious  process 
without,  however,  a  specific  microorganism  in  all  eases.  Guz^etti  found 
pseudo-diphtheritic  bacilli  together  with  staphylococci  and  streptococci. 
Noma  is  probably  due  to  a  double  infection  (Foote). 

Symptoms. — The  mucous  membrane  of  one  cheek,  near  the  comer 
of  the  uioutb,  is  usually  first  affected,  a  dark^  raggedy  sloughing  ulet 
appearing  and  spreading  insidiously  for  two  or  three  days  before  ill 
substance  of  the  cheek    is  involved.     A  hard  and  setmtive  noduU  mi 
then  be  felt  by  grasping  the  cheek  between  the  thumb  and  finger 
placing  the  one  within  the  mouth  over  the  ulcer  and  the  other  outaid 
Brawny  induration  of  the  skin  over  this  nodule  soon  becomes  manjfe 
and   then    there    appear   collateral    edema    and    an    unctuous-look  in 
deeply  livid,  gangrenous  spot,  soon  becoming  bullous  and  leaving 
black  eschar.     Perforation  of  the  cheek  may  occur  on  the  third  day, 
though  usually  not  until  a  week  has  passed.     There  is  an  tehoroun  di^ 
charge  of  shreds  of  gangrenous  tissue  from  the  unhealthy  wound.      Tfc 
fetor  of  the  breath  is  almost  intolerable  and  characteristically  _ 
ous.  The  necrosis  may  extend  over  one-half  the  face  of  the  side  „  :   _ 
and   may  involve  the  gums  and  jaws,  but  seldom  does  it  attack 
opposite  side  of  the  face.     The  general  sgmptoms  of  such  a  grave  ina 
ady  may  be  slight  at  a  very  early  period,  but  with  the  formation  of  tl 
eschar  they  become  rapidly  severe  and  typhoid  in  type.     Great  prostm^ 
tion,  delirium,  pyrexia  (104*^  F. — 40^  C.),  diarrhea,  and  edema  of  the 
feet  are  common.     The  course  rarely  extends  beyond  two  weeks. 

CompUcatiotlS. — Septic  lobular  pneumonia  may  occur  from  aspirin 
tion  of  gangrenous  particles ;  colitis  and  gangrene  of  the  genitalia  in 
females  i(noma  pudendre)  are  also  seen.  In  those  very  rare  cases  tliat 
recover  granulations  form,  the  gangrenous  edges  become  clean,  and 
cicatrization,  with  great  disfigurement  of  the  face  and  even  restric 
jaw-motion,   is  then  apt  to  follow. 

Diagnosis. — The  disease  when  fully  established  is  easily  diagnosed 
by  its  characteristic  origin,  the  gangrenous  ulcer-nodule,  the  eschar-fc 
mation,  and  perforation,  associated  with  a  previous  history  of  measles 
other  acute  infectious  fever  of  childhood.     The  oHensivo  fetid  odor  ai 
severe  constitutional  depression  are  also  of  great  value. 

Diffarential  Diagnosis. — From  (inthrax  it  differs  in  that  the  lattf 
affection  is  more  common  in  adults,  with  a  history  of  contagion,  and 
the  fact  that  malignant  pustule  starts  on  the  ext^^rior  of  the  cheek,  and 
perhaps  in  a  previous  abrasion  in  the  skin.  The  discovery  of  th© 
bacillus  anthracis  in  the  blood  and  discharges  is  conclusive.  Uleerntirt 
stomatitis  of  a  severe  and  neglected  type  may  be  confounded  with  can- 
crum  oris,  but  in  the  former  the  destruction  of  tissue  is  mainly  of 
gums  and  alveoli,  the  cheeks  being  simply  ulcerated  and  no  extenaii 
sloughing  taking  place;  the  breath,  though  fetid,  is  not  gangrenoul 
and  the  oral  discharge,  though  sometimes  bloody,  is  not  mixed  wil'_ 
shreds  of  gangrenous  tissue  (btarr).  Finally,  the  course  of  uIcer&tiTe 
stomatitis  is  less  severe,  a  fatal  termination  being  extremely  rare. 

Prognosis* — Noma  is  seldom  recovered  from,  the  mortality  being 
about  80  to  liO  per  cent.  (Bogel),     When  recovery  does  take  place  ill 
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deyelopment  of  ectropion,  facial  deformity,  and  local  disability,  with  a 
protracted  convalescence,  render  life  burdensome. 

Treatment. — This  embraces  the  prevention  of  gangrenous  stoma- 
titis by  means  of  a  proper  management  of  the  diseases  that  are  known  to 
cause  it;  careful  hygiene  and  the  avoidance  of  mercurialization  will 
also  be  of  undoubted  use.  The  primary  indication  in  the  local  treat- 
ment is  the  arrest  of  the  gangrenous  process,  thus  causing,  if  possible, 
a  healthy  reaction  on  the  part  of  the  surrounding  tissues.  All  dead 
sloughs  should  be  cut  away  before  using  escharotics,  and  with  this  end 
in  view  some  recommend  the  prompt  application  of  strong  caustics,  as 
faming  nitric  acid,  the  acid  nitrate  of  mercury,  solid  zinc  chlorid,  silver 
nitrate,  carbolic  acid,  a  concentrated  solution  of  perchlorid  of  iron, 
Vienna  paste,  and  the  actual  cautery.  For  the  protection  of  the  healthy 
parts  and  for  efficiency  the  Paquelin  or  the  galvanic  cautery  is  prob- 
ably best.  Anesthesia  is  requisite  for  such  strong  measures.  Milder 
applications,  however,  seem  to  be  quite  adequate  in  some  cases.  Thus, 
bismuth  subnitrate,  potassium  chlorate,  and  aristol,  or  the  following  for- 
mula by  Dr.  Goates,  may  be  tried : 

]^.  Cuprisulph.,  3ij    (8.0); 

Pulv.  cinchonse,  Sss    (16.0); 

Aqu«,  q.  s.  ad  fjiv  (128.0).— M. 

It  is  essential,  for  the  prevention  of  septic  infection  to  ensure  cleanli- 
ness of  the  wound  and  of  the  mouth,  and  to  promote  the  separation  of 
the  sloughs.  To  effect  the  former  we  employ  mild  antiseptic  washes  of 
carbolic  acid,  hydrogen  peroxid,  Labarraque's  solution,  potassium  per- 
manganate, etc. ;  for  the  latter  and  for  the  diminution  of  the  fetor,  anti- 
septic charcoal  poultices  containing  boric  or  salicylic  acid  are  useful. 
Mild  antiseptic  and  astringent  lotions  of  boric  acid,  zinc  sulphate  (gr. 
ij  to  5 — 0.129  to  32.0),  or  balsamic  ointments  with  vaselin,  may  aid  in 
healing  the  granulating  surfaces  in  favorable  cases.  The  internal  treat- 
ment must  be  directed  toward  sustaining  the  strength  of  the  patient  by 
the  administration  of  the  most  nourishing  food,  stimulants,  and  tonics. 
Rectal  feeding  may  be  necessary.  Plastic  operations  may  be  needful 
after  recovery  to  mitigate  oral  disabilities  or  facial  deformities  resulting 
from  cicatricial  contractions.  W.  C.  Cahall  has  successfully  treated  a 
case  of  noma  with  anti-streptococcus  serum. 

MERCURIAL  STOMATITIS. 
{Mercurial  Ptyalism.) 

Definition. — An  inflammation  of  the  mouth  and  salivary  glands, 
caused  by  the  excessive  use  of  mercury ;  it  is  rarely  seen  as  a  result  of 
the  therapeutic  use  of  other  drugs. 

Btiology. — Predisposing  causes  are  dyscrasia  and  occupation, 
mainly.  The  peculiar  individual  susceptibility  of  these  subjects  to 
dyscrasia  will  not  permit  the  use  of  even  minimum  doses  of  mercury 
without  serious  and  almost  immediate  symptoms  of  ptyalism.  This  is 
also  seen  in  barometer-makers,  mirror-silverers,  chemists,  and  others 
who  handle  mercury  in  their  daily  work.  The  exciting  cause  of  ptya- 
lism is  the  ingestion,  inhalation,  or  cutaneous  absorption  of  mercury. 
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Sjrmptoms. — A  metallic  taste  in  the  mouth  is  first  noticed  by  the 
patient.  Soon  the  gums  become  '* touched" — t.  e.  red,  swollen,  tender 
to  the  touchy  and  sore  during  the  act  of  mastication.  A  marked  secre- 
tion a,nd  flow  of  saliva,  with  sl  fetid  breath  and  swollen  tongue,  follow. 
Very  rarely  in  this  disease  the  affection  passes  into  an  ulcerative  stoma- 
titis, and  causes  loosening  of  the  teeth  and  necrosis  of  the  maxilla. 
General  symptoms^  as  constitutional  depression,  anorexia,  diarrhea, 
mental  anxiety,  and  nervousness,  may  supervene. 

The  recognition  of  the  foregoing  causal  factors — predisposing  and 
exciting — renders  the  dictgnosis  easy.  The  prognosis  is  favorable,  and, 
although  the  local  symptoms  may  be  harassing,  recovery  is  attainable 
within  a  few  weeks  as  a  rule. 

Treatment. — The  toxic  action  of  mercury  in  the  production  of 
ptyalism  can  be  avoided  by  a  knowledge  of  individual  susceptibility  and 
by  the  local  and  internal  use  of  potassium  chlorate.  Upon  the  first 
appearance  of  the  symptoms  there  must  be  a  prompt  withdrawal  of  the 
mercurial  influence,  and  a  change  of  occupation  if  that  be  the  predis- 
posing cause.  Locally,  soothing,  alkaline,  and  mildly  antiseptic  mouth- 
washes, as  in  the  treatment  of  catarrhal  stomatitis,  may  be  all  that  is 
necessary.  For  the  fetid  breath  solutions  of  boric  acid  or  potassium 
chlorate  may  be  used.  Ulcers  may  be  brushed  with  silver-nitrate  solu- 
tion. The  internal  treatment  should  be  directed  toward  keeping  the 
bowels  soluble ;  in  addition,  alkaline  mineral  waters  may  be  used,  and 
in  severe  cases  potassium  chlorate  in  5-  to  10-grain  (0. 824-0. 648J  doses. 
Atropin  (gr.  y^ — 0.0006)  and  opium  have  been  recommendea  to  de- 
crease the  excessive  salivary  secretion  and  to  allay  pain,  and  hot  baths 
will  aid  the  treatment  materially.  In  severe  cases  the  resulting  debility 
and  anemia  should  be  met  by  the  use  of  highly  nourishing  liquid  foods 
and  by  tonics. 

Osier  points  out  that  the  condition  of  the  teeth  known  as  erosion^ 
which  sometimes  follows  infantile  stomatitis,  and  especially  the  mercurial 
form,  is  to  be  discriminated  from  the  deformed  teeth  of  congenital  syph- 
ilis. In  the  former  the  first  permanent  molars,  and  then  the  incisors, 
are  observed  to  have  small  pits  or  discolored  and  eroded  spots,  due  to  a 
morbid  deficiency  in  enamel-formation.  The  notched  and  irregular 
teeth  of  hereditary  syphilis  in  children  (Hutchinson)  are  sufficiently 
distinctive. 


II.  DISEASES  OF  THE  TONGUE. 
GLOSSITIS. 

ACUTE    OLOSSmS. 
{Glossitis  Acuta.) 

Definition. — An  acute  parenchymatous  inflammation  of  the  tongue, 
sometimes  ending  in  abscess. 

Ktiology. — Predisposing  causes  are  supposed  to  be  an  impaired  gen- 
eral health  and  exposure  to  cold,  humid  weather.     The  exciting  cauaei 
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are  most  frequently  the  stings  and  bites  of  insects,  or  burns,  scalds,  and 
the  action  of  corrosives.  I  believe  that  many  cases  follow  slight  in- 
juries to  the  tongue  that  allow  of  the  introduction  of  inflammatory 
poisons  or  microbes.  A.  J.  Hall  describes  a  case  of  membranous  glos- 
sitis complicating  acute  nephritis. 

Symptoms. — These  come  on  rapidly  and  with  more  or  less  local 
severity  and  danger.  The  tongue  becomes  much  swollen,  and  may  even 
protrude  beyond  the  lips.  It  is  very  tender  and  painful^  and  coated 
with  a  thick,  soft  yellowish-white  fur,  and  it  may  also  be  dry,  cracked, 
and  ulcerated.  Catarrhal  stomatitis  is  often  associated,  salivation  is 
usually  profuse,  and  talking,  swallowing,  and  even  breathing  are  ren- 
dered difficult  and  distressing.  Dyspnea^  even  to  suffocation,  may  be 
imminent.  The  cervical  and  sublingual  glands  may  be  swollen,  mode- 
rate/ever is  always  present,  and  the  obstruction  to  breathing  and  admin- 
istration of  nutriment  may  assume  a  dangerous  aspect. 

The  inflammation  reaches  its  height  in  about  three  or  four  days, 
tending  to  subside  almost  entirely  about  the  seventh  day.  Not  rarely 
the  inflammatory  infiltration  passes  into  suppuration  with  the  formation 
of  a  circumscribed  abscess  of  variable  size  in  one-half  of  the  tongue ; 
fluctuation  may  not,  however,  be  obtainable,  spontaneous  rupture  being 
sometimes  the  first  indication  of  abscess.  The  prognosis  is  favorable, 
except  that  serious  obstruction  is  likely  to  remain. 

Treatment. — When  the  case  is  seen  quite  early  and  during  the 
congestive  stage,  the  topical  use  of  ice,  allowed  to  slowly  dissolve  in  the 
mouth,  is  serviceable.  Mucilaginous  mouth-washes,  containing  some 
mild  antiseptic,  as  sodium  borate  with  sodium  bicarbonate  (gr.  v~xx  to 
5 — 0.324-1.296  to  32.0),  should  also  be  employed.  A  brisk  saline 
purge,  given  early,  will  aid  in  reducing  the  inflammation,  and  should 
the  tongue  become  alarmingly  swollen,  deep  scarification  and  the  use  of 
half  a  dozen  leeches  between  the  hyoid  bone  and  the  jaw-angles  may  be 
of  decided  service.  Steam-atomization,  medicated  with  the  compound 
tincture  of  benzoin  or  ammonium  chlorid  (3j  to  ^ — 4.0  to  32.0),  favors 
resolution  (Cohen).  Abscesses  must  be  incised  and  washed  out  with 
antiseptic  solutions.  Tracheotomy  is  rarely  called  for  to  relieve  the 
dyspnea.  Rectal  alimentation  with  predigested  foods  may  be  necessary, 
and  during  convalescence  ferruginous  tonics  in  glycerin  and  bland 
foods  should  be  continued  for  some  time,  in  order  to  prevent  chronic  in- 
flammation and  thickening.  Any  local  source  of  irritation,  as  from 
carious  or  sharp  teeth,  should  be  removed. 

CHBONIC   SUPERFICIAL  GLOSSITIS. 

Definition. — A  chronic  inflammation  of  the  mucosa  of  the  tongue. 

Btiology. — This  disease  is  often  preceded  by  several  acute  attacks, 

the  habitual  use  of  tobacco,  both  in  smoking  and  chewing,  and  of  strong 

?)irituous  liquors  being  mainly  productive  of  the  original  aff*ection. 
he  frequent  use  of  irritating  foods  is  also  a  prominent  factor  in  some 
instances. 

Symptoms* — The  surface  of  the  tongue  is  continually  sensitive  and 
more  or  less  reddened.  Often  there  are  seen  ovoid  patches  of  various 
size,  smooth  and  shiny,  on  account  of  the  loss  of  papillae,  and  separated 
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by  furrows  that  extend  to  the  depth  of  the  mucosa  itself.  The  tongue 
may  also  be  slightly  furrowed  in  intervening  spaces,  especially  at  the 
base.     Th«  general  health  is  somewhat  deteriorated. 

Diagnosis. — This  rests  upon  the  history  of  the  case  and  upon  the 
results  of  examination  of  the  organ. 

The  prognosis  is  favorable  as  to  alleviation,  but  guarded  as  to  cure. 

Treatment. — The  blandest  dietary  must  be  insisted  on,  as  well  as 
absolute  abstention  from  the  causal  irritants,  exacerbations  being  prone 
to  occur.  The  local  use  of  demulcents  and  of  mildly  alkaline  and  anti- 
septic lotions,  such  as  Seiler's  tablets  in  solution,  and  of  solutions  of 
chromic  acid  or  silver  nitrate  (gr.  v-x  to  ^ — 0.324-0.648  to  32.0)  in 
glycerin  or  honey,  applied  once  or  twice  daily  by  gentle  brushing,  is 
to  be  recommended.  General  tonics  and  the  avoidance  of  irritating 
drinks  will  be  indicated. 


OL088ITI8  DBBICCANB. 

A  rare  disease,  chronic  in  nature  and  of  unknown  causation.  It  is 
characterized  by  ^^the  gradual  development  upon  the  surface  of  the 
tongue  of  a  number  of  deep  fissures  and  indentations,  giving  the  organ 
an  uneven  and  ragged  look.  The  pain  is  due  to  the  frequent  presence 
of  excoriations  and  ulcers  in  these  fissures  "  (Striimpell).  The  pragnotU 
of  the  affection  is  favorable  as  regards  any  danger.  The  treatment  is 
hygienic,  consisting  of  cleanliness  of  the  mouth  and  the  use  of  disinfect- 
ant mouth-lotions,  together  with  the  topical  use  of  alterative  or  astrin- 
gent applications,  as  silver  nitrate  or  chromic  acid,  to  any  ulceration. 

UNGUAL  PSORIASIS  (TYLOSIS  LINOUJO). 

In  this  disease  there  are  small  regular  areas  of  hyperplasia  of  the 
glossal  epithelium,  eventually  causing  a  map-like  appearance  of  the  sur- 
face of  the  tongue — '*  lingua  geographica."  The  trouble  is  obscure  in 
its  etiology  and  persists  for  years.  Seldom  is  there  any  discomfort  asso- 
ciated, although  mental  anxiety  or  hypochondriasis  may  develop. 

LEUKOPLAKIA  OBIS  (BUCCAL  PSOBIASIS). 

In  this  affection  the  mucous  membrane  of  the  mouth  and  tongue  may 
be  involved.  On  the  lateral  borders  of  the  tongue  white  or  bluish-white 
scar-like  spots  or  patches,  often  slightly  notched,  make  their  appearance. 
Some  of  these  pass  away  to  be  replaced  by  others,  and  the  affection  pro- 
gresses despite  all  attempts  to  cure  it.  The  true  cau%e  is  unknown, 
but  it  has  been  suggested  that  some  irritant,  as  the  use  of  a  pipe, 
may  account  for  the  condition.  The  malady  has,  however,  been  seen 
in  women.  A  syphilitic  taint  is  said  to  especially  predispose  to  the  dis- 
ease (Striimpell).  The  affection  must  be  carefully  diagnosed  from  the 
oral  manifestations  of  syphilis,  if  for  no  other  reason  than  to  relieve 
the  niiTul  of  a  morbidly  anxious  patient.  Excepting  some  pain  con- 
nected with  possible  ulceration,  there  are  no  annoying  8t/mptam8j  and 
the  treatment  suggested  for  glossitis  desiccans  is  appropriate.  Kyle 
touches  the  wliitc  patches  daily  with  pure  tincture  of  iodin. 

In  children  a  similar  tongue-affection  has  been  named  '*  wandering 
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rash."  The  patches  are  circinate  and  enlarge  peripherally,  forming 
rioffs  of  epithelial  hyperplasia,  within  which  is  a  red,  glossy  center  ^'  de- 
yoid  of  filiform  papillse,  though  the  fungiform  remain  "  (Allchin). 

ANGINA  liUDOVICI. 
(Ludwig^s  Angina.) 

Definition. — A  rare  acute  phlegmonous  inflammation  of  the  floor 
of  the  month. 

Stiolosy. — The  condition  may  be  idiopathic,  but  more  often  it  is 
secondary  to  specific  infectious  diseases  (scarlet  feyer,  diphtheria).  Un- 
doubtedly it  is  directly  caused  by  a  streptococcus  and  by  an  extension  of 
the  infection  from  adjacent  glands  (Osier).     It  may  result  from  trauma. 

Symptoms. — These  are  intense  at  the  outset,  and  begin  with  swell- 
ing in  the  region  of  the  submaxillary  gland,  with  a  rapid  involyement 
of  the  cellular  tissue  of  the  floor  of  the  mouth  as  well  as  of  the  anterior 
portion  of  the  neck.  Pain  is  marked,  and  this,  with  the  acute  swelling^ 
renders  articulation,  mastication,  and  deglutition  extremely  difficult. 
Compression  or  edema  of  the  larynx  may  often  cause  dangerous  dyspnea. 
The  constitutional  disturbance  is  usually  febrile,  and  may  either  approach 
the  typhoid  type  or  may  be  septic.  The  condition  generally  terminates 
either  in  abscess  or  extensiye  sloughing  (cynanche  gangrcenosa),  and 
only  rarely  does  resolution  take  place. 

The  diagnosis  is  easily  made  when  complicating  a  specific  feyer. 

The  prognosis  is  always  guarded,  since  death  sometimes  occurs. 
Relapses  are  likewise  apt  to  follow  in  weakly  and  strumous  subjects. 

llreatment. — The  most  that  can  be  done  is  to  sustain  the  strength 
of  the  patient  and  secure  prompt  surgical  interference  when  the  process 
has  reached  the  point  of  beginning  suppuration  or  gangrene.  Trache- 
otomy may  be  demanded  if  asphyxia  threatens  life. 


III.  DISEASES  OF  THE  SALIVARY  GLANDS. 
HYPERSECRETION. 

(PtycUism,) 

Definition. — An  abnormal  increase  in  the  secretion  of  saliva. 

Htiology. — Salivation  as  an  idiopathic  affection  is  rare,  and  as  such 
is  considered  to  be  a  neurosis.  Thus,  it  has  been  seen  in  emotional 
children  of  from  two  to  eight  years  of  age,  though  apparently  in  perfect 
health.  According  to  Bohn,  the  secretion  in  these  cases  is  mostly  in- 
creased during  active  exercise,  is  reduced  on  lying  down,  and  absent 
during  sleep.  Spontaneous  recovery  takes  place  in  a  few  years.  As 
a  deuteropathic  disease  ptyalism  may  be  the  result  of  oral  disease 
(e.  g.  noma,  ulcerative  stomatitis),  and  also  of  gastro-enteric,  pancreatic, 
uterine  (as  gestation),  centric  (as  diseases  or  tumors  of  the  medulla  or 
of  the  facial  nerve),  toxic,  systemic  (as  small-pox,  the  use  of  mercury, 
iodids,  pilocarpin,  tobaccoV  and  hydrophobic  irritation  and  disease. 

Diagnosis. — It  should  be  pointed  out  that  a  failure  in  swallowing 
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the  normal  quantity  of  saliva  may  cause  dribbling  from  the  mouth  and 
simulate  true  hypersecretion. 

The  prognosis  is  favorable  in  itself,  but  dependent  on  the  cause. 

Treatment. — The  causes  are  to  be  removed  and  the  general  health 
toned  up.  For  stomatitic  salivation  potassium  chlorate  is  first  in  rank 
as  an  internal  and  local  remedy.  Iron  and  arsenic  are  valuable  in  neur- 
otic cases,  and  the  bromids  or  hyoscin  may  be  of  supplemental  use. 
Atropin  (gr.  ^^  to  y^--0.0003  to  0.0006)  and  belladonna  are  almost 
uniformly  successful  in  idiopathic  as  well  as  in  central  ptyalism. 


XEBOSTOMA. 

{Aptyalism;  '' Dry  Mouth.") 

Definition. — A  morbid  arrest  of  the  salivary  and  buccal  secretions. 

Ktiology* — The  disease  is  probably  due  to  an  affection  of  the  nerve- 
supply  of  all  the  glands  of  the  mouth  (Harris).  It  m^  follow  sadden 
mental  phenomena  as  a  temporary  condition.  A.  J.  Hall  collected  39 
oases,  of  which  32  occurred  in  females.  In  most  of  the  cases  the  causes 
were  unknown.  Not  uncommonly  xerostoma  is  an  effect  of  the  febrile 
state,  of  mouth-breathing  (due  to  nasal  obstruction),  and  of  diabetes. 

Sjrmptoms. — Apart  from  the  sensation  of  dryness,  mastication, 
deglutition,  and  articulation  are  difficult.  The  local  appearances  show 
a  glazed,  shiny,  red,  and  sometimes  cracked  condition  of  the  tongue  and 
labial  and  palatine  mucous  membrane.  With  dryness  of  the  mouth  the 
teeth  mav  become  diseased  and  crumble. 

The  diagnosis  is  made  on  inspection,  the  prognosis  depending  on 
the  removability  of  the  cause,  and  rightfully  being  guarded  on  account 
of  the  frequent  obstinacy  of  the  trouble. 

Treatment. — Attention  to  the  systemic  condition  is  requisite. 
Small  doses  of  potassium  iodid  and  pilocarpin  (gr.  ^ — 0.003)  in  gelatin 
lamellae  or  in  lozenge  form,  allowed  to  dissolve  in  the  mouth  with  the 
aid  of  a  sip  of  water,  have  been  productive  of  relief.  In  cases  of  cen- 
tric origin  the  galvanic  current  should  be  tried. 

Glassblowers'  Mouth. — This  condition  is  found  among  glass- 
blowers  and  also  among  musicians.  It  occurs  in  about  2.5  per  cent,  of  all 
glassblowers.  Scheele,*  who  reports  two  cases,  describes  the  condition 
as  a  hernial-outpocketing  of  the  muscles  of  the  cheeks.  The  epithelium 
of  the  mucous  membranes  shows  the  so-called  plaqites  opalines.  It  is 
often  combined  with  a  distention  of  Steno's  duct.  In  addition  to  a 
ballooning  out  of  the  buccal  mucosa,  there  is  likely  to  be  a  disturbance 
of  hearing  and  cramp-like  contraction  of  the  cheek.  The  parotids  may 
be  emphysematous  and  crepitate  on  palpation. 


SYMPTOMATIC  PAROTITIS. 

(Parotid  Bubo.) 

Definition. — A  secondary  inflammation  of  the  parotid  gland,  gen- 
eraljv  due  to  septic  infection  and  tending  to  suppuration. 

Htiology. — Not  being  a  primary  affection,  the  causes  giving  rise  to 

'  Berlin,  klin,   Wochenxhri/t,  Mar.  12,  1900. 
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it  may  be  mentioned  as  follows :  (a)  Acute  infectious  fevers,  as  typhoid, 
typhus,  pneumonitis,  pyemia,  erysipelas ;  (b)  Injury  or  disease  of  the 
abdomen  or  pelvis  (Stephen  Paget),  especially  when  associated  with  the 
genito-urinary  tract,  as  mild  traumatisms  or  derangement  of  the  testes 
or  ovaries,  the  use  of  a  pessary,  or  even  menstruation  or  pregnancy ; 
gastric  ulcer  mav  be  accompanied  by  it;  (c)  Peripheral  neuritis  with 
facial  paralysis  (Oowers). 

Most  of  the  cases  are  probably  septic  and  indicative  of  an  unfavor- 
able course  in  the  progress  of  the  associated  disease,  and  especially  of 
the  fevers  mentioned.  The  symptoms,  diagnosis,  and  treatment  of  the 
parotitis  itself  fall  more  properly  under  the  scope  of  surgery. 

Chronic  Parotitis. — Mikulicz  first  described  this  condition  and 
reported  a  case  in  which  symmetric  enlargement  of  the  lachrymal,  and 
subsequently  of  the  salivary,  glands  occurred.  Kummel  and  Osier 
have  also  recorded  cases.  It  may  be  caused  by  lead  or  mercury  and 
may  be  secondary  to  mumps,  inflammation  of  the  throat,  and  chronic 
Bright 's  disease.     The  condition  may  be  painless. 


IV.  DISEASES  OF  THE  TONSILS. 

ACUTE  TONSILLmS. 

Definition. — An  acute  inflammation  of  the  tonsil  or  tonsils,  affect- 
ing either  the  mucous  membrane,  the  follicles,  or  the  parenchyma,  and 
ending  either  in  resolution,  suppuration,  or  chronic  enlargement. 

Pathology. — In  the  superficial  variety  of  acute  tonsillitis  the  mu- 
cosa is  simply  red,  swollen,  and  sometimes  covered  with  a  thin,  soft  exu- 
date of  muco-pus.  The  tonsil  itself  may  also  be  swollen.  In  follicular 
tansiUitts  the  lacunae  become  filled  with  a  cheesy  exudate  which  often 
protrudes  from  the  tonsillar  crypts;  epithelial  and  pus-cells,  cellular 
d^ris,  and  occasional  cholesterin-crystals  are  found  in  these  cheesy 
masses.  In  older,  darker-hued  masses  an  offensive  odor  is  given  off, 
and  numerous  micrococci  and  bacteria  are  found.  In  adults,  calcareous 
infiltration  of  the  cheesy  little  masses  may  be  met  with.  Parenchyma- 
Urns  tonsillitis  is  shown  by  a  greater  enlargement  of  the  tonsil,  due  to 
a  marked  infiltration  of  all  the  tissues.  Suppuration  in  the  tonsil  is 
frequent,  the  follicles  usually  bursting  and  uniting  in  abscess-forma- 
tion. Pus  may  burrow  into  the  cellular  tissue  surrounding  the  tonsil, 
and  find  its  way  even  down  to  the  clavicle.  The  herpetic  or  ulcero-mem- 
branousform  of  tonsillitis  described  by  Rilliet  and  Barthez,  DaCosta,  and 
others,  in  which  an  eruption  of  herpetic  vesicles  on  the  tonsils  is  followed 
by  their  rupture  and  the  formation  of  a  lightly  adherent,  membranous 
covering  is  rarely  met  with.  In  necrotic  tonsillitis  (Striimpell)  a  grayish- 
white  adherent  necrotic  membrane  is  observed,  that  is  limited  by  the 
inflamed  membrane  surrounding  the  mucosa  covering  the  tonsils,  which 
are  moderately  swollen.  A  dirty  ulcer  often  remains  after  the  slough 
separates. 

Btiology. — Predisposing  causes  are  age,  sex,  temperament,  and 
atmospheric  conditions.  The  disease  is  most  common  in  youth  and  in 
early  adult  life.     Boys  and  young  men  appear  to  be  attacked  more  often 
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moat  preralent  during  the 


than  the  opposite  sex.  Tonsil Hti 
season.  An  individual  susceptibility  is  most 
strumous  constitutions*  It  is  aggravated  by,  or  tends  to  recur  esjirci- 
ally  in,  the  rheumatic  diathesis.  The  proportion  of  cases  in  which  ton- 
sillitis precedes  rheumatism  is  probably  over  SO  per  cenL  It  is  certain 
also  that  one  attack  of  acute  tonsillitis  prediaposes  to  subsequent  ones^ 
particularly  when  the  first  attack  has  left  some  enlargement  of  the 
tonsils.  Sudden  and  extreme  climatic  changes,  and  the  special  condi- 
tions seen  in  connection  with  outbreaks  of  scarlet  fever.  meaBlea,  and 
dipbtheriaf  predispose  to  the  disease. 

The  exciting  causes  of  acute  tonsillitis  are  most  commonly  the  follow- 
ing :  (a)  exposure  to  cold  and  dampness,  or  talking  in  a  cold,  moist  ml 
mosphere;  (6)  cxjjosure  and  talking  in  an  overheated  atmosphere  ti  ' 
ated  with  smoke  or  other  irritating  vapors  or  gabies ;  (r)  bad  drainrnge, 
sewer-gases ;  {d}  speciiic  infectious  fevers,  as  scarlatina,  meaBles,  and 
erysipelas ;  (e)  irrit^ition  from  hard  and  sharp  foreign  bodies  or  cheniiral 
irritants;  (/)  the  presence  of  microbes  (streptococci,  staphylococci). 

Clinical  Symptoms. — Three  principal  varieties  of  acute  tonsillitis 
occur  clinically,  thu  symptoms  of  which  will  be  described  separately. 

(a)  Acute  Catarrhal  or  Superficial  Tonsillitia. — This  form  is  often 
associated  with  acute  pharyngitis.  The  earliest  local  ijfmptonn  are  pain 
and  dilticulty  in  swallowing,  the  former  often  becoming  ijuite  acute  and 
radiating  to  the  ear  and  lymphatics  at  the  angle  of  the  jaw,  where  ten- 
derness on  pressure  may  also  be  elicited.  In  s|»eHking  a  nasal  twang  is 
often  noticed.  During  the  laborious  act  of  swallowing  the  neiiftation 
of  a  lump  in  the  throat,  especially  when  the  mouth  is  dry,  is  commonly 
complained  of.  Simple  stomatitis  may  be  assocjated.  and  rarely  there 
is  a  slight  cough  with  the  puinful  expectoration  of  a  sticky  mucus  which 
accumulates  in  the  throat  (Browne).  1'here  may  be  salivation,  with 
fetor  of  the  breath.  Inspection  shows  the  tonsil  to  be  red  and  swollen. 
Though  dry  and  glazed  at  first,  the  surfaces  sonn  become  covered  with 
a  thin  exudate  of  rauco-pua,  which  is  easily  detached  by  brushing,  gar* 
gling,  or  '*  hawking  '*  the  throat.  There  is  usually  some  accompanying 
redness,  and  also  a  tumefaction  of  the  uvula  and  faucial  pillars*  The 
con9tiiutumal  symptoms  of  simple  erythematous  tonsillitis  at  the  outlet 
are  mildly  febrile.  The  attacks  usually  come  on  rapidly,  and  laxt  but  a 
few  days,  subsidence  taking  place  rapidly  also.  Otitia  mrdia  may  foU 
low  the  extension  of  the  tonsillar  inflammation,  and  acute  pharyn4jfiti$ 
is  a  common  complication. 

(6)  Acute  Lacimar  or  Follicular  Tonsillitis. — In  this  form,  which 
quite  common  in  children,  not  only  the  mucous  membrane  lining 
crypts  is  inflamed,  but  that  covering  the  surface  of  the  tonsils  also, 
ing  rise  to  more  or  less  assoriuted  catarrhal  tovmllitis.     The  local  m 
jci'tku'  symptoms  in  this  disease  are  pain.  tendt*rness,  and  <liilicult  li 
lutition,  the  counterparts  of  tliose  of  the  preceding  ff»rm.     The  toni 
are  seen  to  be  covered  with  small,  slightly  pr(»minent,  whiti»<h-y( 
spots  or  patches  of  a  characteristic  creamy  exudate  corresponding  to  the 
position  of  the  crypts  and  numbering  from  two  to  eight  or  ten  or  mm 
These  little  masses  or  plugs  may  be  pressed  out  of  the  follieleiA  with 
spatula.      A  predominance  of  pus-cocci  and  cells  may  rarel  n  || 

further  formation  of  little  follicular  abscesses,  and  even  of  h1  :  •^ii 
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and  ulceration  of  the  months  of  the  lacunae.  Unlike  simple  catarrhal 
tonsillitis — at  least  in  so  far  as  simultaneous  involvement  is  concerned 
(Cohen) — ^both  tonsils  are  usually  affected  in  this  trouble,  though  one  to 
a  greater  degree  than  the  other.  The  whole  tonsil  is  considerably  swol- 
len, and  in  severe  cases  the  cervical  lymph-glands  also.  The  con%titvr 
tUmal  symptoms  of  follicular  tonsillitis  may  be  quite  severe.  The  disease 
may  be  ushered  in  with  a  pronounced  chill,  headache,  aching  of  the 
back  and  limbs,  marked  anorexia,  a  heavy  deposit  of  urates,  and  in- 
somnia, along  with  a  rapid  rise  in  the  temperature  to  103^  or  104^  F. 
(89.4^-40^  C.)— in  children  as  high  a^  105<^  F.  (40.5;^  C).  The  gen- 
eral depression  may  be  so  great  as  to  simulate  adynamia.  Though  sud- 
den in  its  onset  and  rapid  and  often  intensely  acute  in  its  progress,  the 
,  disease  seldom  lasts  more  than  five  or  eight  days.  Follicular  abscesses 
complicate  the  case,  while  chronic  swelling  of  the  tonsils,  desiccation, 
and  bacterial  degeneration  of  the  lacunar  masses  may  be  sequelae. 
Packard  has  reported  five  cases  of  endocarditis  following  acute  angina. 
Pericarditis  and  pleuritis  also  rarely  occur  as  complications.  Albumi- 
nuria with  casts  may  appear  in  the  course  of  tonsillitis.  Skin-lesions, 
particularly  erythema  nodosum,  may  also  accompany  angina.  The 
exudate  may  become  calcified,  and  may  be  expectorated  as  concretions 
or  chalk-plugs. 

(^)  Acute  Parenchymatous  Tonsillitis  (Tonsillar  Abscess  or  Quinsy). 
— In  this  form  of  tonsillitis,  which  occurs  most  often  during  adolescence 
and  early  adult  life,  the  symptoms  reach  the  most  pronounced  and  severe 
^^pes.     The  stroma  is  inflamed  and  the  tendency  is  toward  suppuration. 

Local  Symptoms. — Complaint  is  first  made  of  dryness  of  the  throat, 
with  painful  and  difficult  deglutition.  The  pain  is  a  prominent  subjec- 
tive sign,  and  may  be  referred  to  one  or  both  ears  according  as  one  or 
both  tonsils  are  inflamed.  The  secretion  of  a  viscid  mucus  soon  takes 
place,  and  as  the  tonsillar  swelling  increases,  the  husky  voice  of  sore- 
throat  and  difficult  articulation  supervene;  in  cases  of  aggravated 
swelling  dyspnea  may  often  appear  later.  On  examining  the  tonsils 
they  are  found  to  be  greatly  enlarged,  deeply  reddened,  and  edematous. 
The  surrounding  soft  parts,  the  faucial  arches,  pillars,  and  the  uvula, 
also  manifest  a  deep  congestion.  The  swollen  tonsils  may  cause  a 
bulging  forward  of  the  anterior  pillars  of  the  fauces,  and  push  the 
often  elongated  and  edematous  (jelly-like)  uvula  to  one  side ;  or  if  both 
tonsils  are  affiected,  they  may  grasp  or  push  it  forward.  In  severe  cases 
the  tonsils  may  meet  in  the  median  line.  They  are  firm  to  the  touch. 
Patches  showing  follicular  tonsillitis  are  not  infrequently  seen  associated 
with  the  trouble.  The  submaxillary  glands  may  be  engorged,  and  open- 
ing the  mouth  is  often  performed  with  difficulty ;  it  is  usually  only  par- 
tial, on  account  of  the  fixation  of  the  jaw. 

In  a  few  days,  perhaps,  softening  and  fluctuation  may  be  detected  in 
the  tonsils,  and  spontaneous  rupture  and  discharge  of  the  pus  may  occur, 
with  almost  instant  relief  to  the  patient.  Suppuration  and  tonsillar 
abscess  are  not  always  the  termination,  however,  of  parenchymatous 
inflammation,  resolution  sometimes  taking  place  in  the  milder  cases. 
The  abscess  may  open  in  one  or  more  places,  and  rupture  during  sleep 
may  rarelv  cause  suffocation  by  the  entrance  of  pus  into  the  larynx. 
The  tonsil  may  regain  its  original  size  in  a  fbw  days  after  the  discharge 
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of  pus,  and  all  the  symptoms  subside.  The  eon»ti(utional  phtnomi 
of  parenchymatous  tonsillitis  are  usually  severe  from  the  {!(tart,  even  IS" 
children,  and  more  bo  thau  in  the  follicular  form  (Mackenzie).  Thi>  t«io* 
perature  ii^rn  to  104^  or  105°  F,  (40°  or  40.5°  C),  and  the  pul&^beftU 
may  reach  l^iO  per  minute.  The  usual  symptoms  accompanying  inflanw 
matory  fever  are  marked.  There  may  be  delirium,  ana  the  symptomi* 
generally  increase  until  the  abscess  bursts  or  is  opened,  when  the  < 
stitutional  as  well  as  the  local  disturbance  rapidly  abates. 

Counte,  Duration,  and  Terminationn, — Though  often  severely  acute 
in  ittf  course,  quinsy  seldom  goes  on  to  rupture  in  children*  usuallv  end- 
ing in  resolution  in  from  three  to  five  days.  If  both  tonsils  are  inlfamed^ 
only  one  suppurates  as  a  rule,  or  but  one  at  a  time.  The  duration  of 
an  attack  ending  in  tonsillar  abscess  is  about  eight  or  ten  days  in  ululti^. 

Comph^ations  and  Sequehv. — ^The  tonsillar  sup  pu  rati  on  m«y  invvdc 
the  cellular  tissue  between  the  tonsil  and  the  pterygoid  muscles ;  m  pf?ri- 
tonsillar  absceas  may  then  result  that  may  open  even  above  the  clavicle. 
Deep  involvement  of  the  tonsil  may  also  cause  ulceration  into  the  in- 
ternal carotid  or  internal  maxillary  arteries,  and  fatal  hemorrhage  «i€ciir, 
though  these  accidents  are,  fortunately,  rare.  Edema  of  the  Urynx  ii 
also  an  infrequent  complication.  French  writers,  as  Guble*  (jertnain 
S<?e,  ami  others,  have  reported  cases  of  paralysis  of  the  soft  palate  and 
pharynx  following  intiammsitory  throat-diseases.  On  subsidence  of  the 
tonsillar  int^nmmation  the  trouble  becomes  evident  in  the  ditlicult  !iwal« 
lowing  and  partial  regurgitation  of  liquids  and  solids  into  the  naail 
passages,  and  in  the  nasal  intonation  of  the  voice.  A  frequent  sequel* 
especially  in  those  predisposed  by  heredity,  la  chronic  enlargement  of 
the  tonsils. 

(d)  Necrotic  Tonsillitis. — This  affection  is  considered  by  StrtimpeU 
to  be  in  some  instances  entirely  distinct  from  diphtheria  in  it«  ctiolog^^ 
although  he  admits  that  ipiite  frequently  it  is  simply  a  mild  form  of  tit 
latter  disease,  and  that  often  it  is  impossible  to  distinguish  between  lbs 
local  appearances  of  the  two  conditions;  these  have  been  referred  to 
under  the  heading  of  Morbid  Anatomy.  The  constituthnal  ihnfurhan-ett 
are  severe,  especially  in  chililren,  though  they  seldom  last  longer  tluui  a 
week,  and  are  followed  by  a  rapid  convalescence.  The  cervical  glonda 
are  not  swollen  to  the  same  extent  as  in  diphtheria.  The  occurrenee 
later  of  palatal  and  pharyngeal  paralt/sis  in  a  supposed  case  of  necrotie 
tonsillitis  would  point  to  its  true  diphtheritic  origin. 

Diagnosis.— The  appearance  of  the  several  forms  of  acut^  toniil- 
litis,  associated  with  the  dinicnl  history  of  each  case,  should  enable  m 
ready  diagnosis  to  be  made  in  the  majority  of  cases.  A  riifhculty  may^ 
however,  arise  in  discriminating  follicular  tonsillitis  from  diphtbcr' 
and  apparently  transitional  forms  are  not  uncommon.  The  appetidc 
table  gives  the  important  points  of  differentiation  between  thes«  dts 


FOLLICDLAR    TONSN.LITIS. 

A  aotft,  pultaeeous,  yellowish-whit**  de- 
poeit  t»cciire  in  epota  or  pattiht's  situated 
over  the  mouth  of  the  folUck'H,  with 
ureas  of  redness  int^nreninc* 

The  exudate  in  easily  remojea,  leaving  a 
emooth  gurface. 


DiPBTBCRIA. 

A  tough f  ashv-jfraVt  cnntinuoitf^  and  tmK 
form  p«€a<icHnji  mhninouft  depueit  c\jf-_ 
ers  the  tonsils. 

Terj  Aflherent«  and  oan  be  tOOm  ^ 
strips  only,  leaving  a  bleeding  i 
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Follicular  Tonsillitis. 
deposit  IB  limited  to  the  toniiiU  (im- 

Ifthp  crejuny  deposit  unite  U)  form  a 
nintinuous  layer,  removal  is  either  not 
followed  by  re-tbrmationj  or  v€*rv  late. 

Mi)  have  high  temperature,  hut  lasdnf^ 
only  a  day  or  two.  Albuminuriu  ex- 
tremely rare,  if  present  at  alJ. 

Cerrifal  lymphatic  glands  seldom  or 
slightly  swollen. 

Complication!!  rare  and  mild, 

Bwtcriologic  test  shows  no  special  or- 
jpuiism ;  often,  huweyer^  etrepU>coi;ci 
ittd  staphylococci. 


Diphtheria. 

The  pillars  of  the  fauces  and  uvula  are 
involved  as  welt 

Kemoval  of  the  mernhrane  is  foHowed  by 
re*rnrmation  within  twelve  to  twenty- 
four  hours. 

Persistent  elevation  of  the  temperature ; 
more  or  less  albuminuria  m  common. 

Usually  markedly  swollen  glands. 


Complications  frpf|Uent  and  grave, 

Bacteriolopc   ex mni nation    shows 

ence  of  Klebs-Lofller  bacillus. 


pres- 


ft  Cases  seen  early,  with  severe  constitutiotial  symptoms  and  red  and 
W^oRen  tonsils  having  no  deposit,  may  give  rise  to  the  question  whether 
mkmpk  avgina  or  Mcarht  fever  is  to  follow.  In  such  cases  the  latter  dis- 
ease may  be  excluded  by  a  negative  history  of  exposure  to  contagion, 
by  the  absence  of  a  very  high  pulse-rate,  and  by  the  non-appearance  of 
t£e  scarlatinal  eruption.  Necrotic  tonsillitis  may  he  discriminated  from 
the  lacunar  variety  in  the  same  manner  as  diphtheria— i,  e,  by  its  local 
Uiamfe^tations,  a  foil  description  of  which  has  already  been  given  under 
the  heading  of  ^lorbid  Anatomy. 

The  prognosis  is  good  as  regards  life,  and  favorable  as  regards 
complete  recovery.  The  occurrence  of  either  fatal  hemorrhage  or 
«0phyxia  in  r/uhisy  is  extremely  rare.  In  debilitated  and  strumous  in- 
dividuals relapses  are  prone  to  occur,  and  successive  acute  attacks  of 
tonsillitis  tend  to  cause  permanent  hypertrophy  of  the  tonsils.  In  cases 
of  necrotic  tonsillitis^  especially  during  the  earlier  periods,  the  prog- 
nosis should  always  be  guarded. 

Treatment* — Particularly  in  the  lacunar  and  necrotic  forms  of  ton- 
.siUitis  the  patient  should  be  kept  apart  from  others  as  much  as  possible, 
WDce  both  types  appear  to  be  contagious  to  a  certain  degree  ;  or,  if 
ftlher  persons  in  the  house  are  subject  to  a  common  source  of  infection 
^not  human — their  frequent  nearness  to  a  given  case  only  serves  to 
iugroent  their  own  liability  to  similar  attacks.    Individual  susceptibility 
to  frequent  attacks  of  sore  throat  may  be  lessened  by  systematic  cold 
bathing  of  the  neck.     Constitutional   and  local  rest  is  a  first  and  con- 
^Bt  recjuisite.     Efforts  at  swallowing  and  talking  should  be  reduced 
to  a  minimum,  and  in  marked  cases  of  follicular  or  suppurative  tonsil- 
litis   rest  in  bed  is  often  souglit  without  direction.     Bland  nourishing 
liquids,  as  milk,  broths,  and  the  like,  should  constitute  the  only  nutri- 
luent  during  the  attack. 

Medicinal  Treatment* — Early  in  the  case  a  free  evacuation  of  the 

bowels  should  be  obtained,  and  small  doses  of  calomel  (gr,  J—J — O.OOB- 

€,010,  repeated  hourly  until  about  gr,   1— 0.0t)48— has  been   taken), 

followed  by  a  Seidlitz  powder  or  Rochelle  salts  in  hot  water,  will  be 

effective  in  most  cases.     In  severe  cases  of  riuinsy  relief  from  the  pain 

is  urgently  called  for,  and  either  a  Dover's  powder  or  a  hypodermic 

injection  of  roorphin  (gn   \   |— 0.010-0.016)  and  atropin  (gr,  y^ — 

0,0006)  will  probably  suffice  for  their  relief,     A  high  temperature  must 

he  combated  by  small  doses  of  aconite,  frequently  repeated :  this  drug 
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has  been  much  used  in  the  follicular  tonsillitis  of  children.     Qoinin^  in 
solution  with  dilute  sulphuric  acid,  is  also  often  given. 

The  administration  of  sodium  salicylate  or  benzoate,  of  salol,  or  of 
the  ammoniated  tincture  of  guaiac  in  1-dram  (4.0)  doses  (Sajous),  seems 
to  lessen  the  duration  and  severity  of  tonsillitis,  and  even  to  cure  some 
cases  of  the  lacunar  form  within  forty-eight  hours  and  without  local 
applications.  The  tincture  of  the  chlorid  of  iron  in  glycerin  (4  or  6 
drops  to  the  dram — 4.0 — given  every  two  hours)  is  regarded  by  Bos- 
worth  as  almost  specific  at  the  commencement  of  an  attack  of  acute 
follicular  tonsillitis.  During  convalescence  semi-liquid  and  soft,  light 
foods  may  be  allowed  gradually ;  and  bitter  tonics  and  iron  are  to  be 
administered  if  there  are  depression  and  anemia.  The  following  is  a 
favorite  prescription : 

]^.  Strychninse  sulph.,  gr.  ss  (0.032); 

Syr.  acacias,  Jss      (16.0); 

Liq.  ferri  et  ammon.  acetat.,      q.  s.  ad  Jiij      (96.0). — ^M. 
Sig.  ^  (4.0)  t.  i,  d.j  in  water,  after  meals. 

Local  Treatment. — If  the  case  is  seen  early,  the  use  of  cold  is  of 
great  value  in  giving  local  relief  and  in  shortening  the  attack.  Ice 
may  be  sucked,  and  flannel  dipped  in  ice-water  and  wrung  out  may  be 
applied  around  the  neck,  or  an  ice-bag  used.  Lozenges  of  guaiac  (gr. 
ij — 0.129)  or  the  ammoniated  tincture  in  1-dram  (4.0)  doses  in  milk, 
and  used  as  a  gargle,  are  indicated  early,  and,  according  to  Sajous,  seldom 
fail  to  control  or  arrest  the  inflammation.  Equal  parts  of  the  tincture 
of  the  chlorid  of  iron,  glycerin,  and  water,  applied  gently  with  a  camel's- 
hair  brush,  have  long  been  used  locally  on  the  surfaces  of  the  tonBils, 
and  with  marked  benefit.  Alkaline  and  mild  antiseptic  solutions,  used 
as  gargles  or  sprays  (preferably  the  latter),  are  generally  useful.  Thus, 
Dobell's  solution,  or  Seiler's  tablets  dissolved  in  water,  or  borax  and 
thymol,  or  carbolic  acid,  or  potassium  permanganate  in  weak  solution, 
may  be  serviceable.  Mild  counter-irritation  at  the  angle  of  the  jaw 
by  means  of  iodin  or  slightly  irritating  embrocations  is  helpful. 

Early  scarification  of  the  tonsils  as  a  depletory  measure,  and  painting 
with  cocain  (10  per  cent.),  I  have  found  useful  to  bring  about  resolution. 

Astringent  sprays  containing  alum  or  silver  nitrate  are  often  eflica* 
cious  after  a  day  or  two.  When  the  case  is  first  seen  and  fully  devel- 
oped, the  atomization  of  a  warm  solution  of  cocain  (4  to  8  per  cent.)  or 
lime-water,  with  the  external  application  of  heat  by  means  of  poultices, 
is  indicated.  Should  gargling  be  possible,  nothing  is  better  than  hot 
water  or  milk.  If,  in  parenchymatous  tonsillitis,  fluctuation  be  detected 
or  suppuration  be  even  suspected  of  commencing,  the  prompt  use  of  the 
bistoury  (the  blade  being  guarded  by  wrapping  with  cotton  or  adhesive 
plaster),  with  the  production  of  free  bleeding  or  the  discharge  of  pus, 
will  give  great  satisfaction  and  relief.  The  patient's  head,  especially  if 
it  be  a  child,  should  be  tilted  forward  during  the  operation,  so  as  to  allow 
most  of  the  blood  and  pus  to  pass  into  the  mouth.  When  incision  of 
the  tonsil  ftiils  to  bring  pus,  it  has  been  advised  to  puncture  through  the 
anterior  pillar,  where  pus  may  be  formed  in  the  cellular  tissue  in  front 
of  or  behind  the  tonsil. 

When  the  tonsillar  enlargement  threatens  life  through  suffocation. 
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^  llwioB  of  the  tonaib,  laryngotomy,  tracheotomy,  or  intubation  may 
life  to  be  performed. 


OHRONIO  TONSILLITIS. 

{HifpertropKUd  Tonsils;  Aderwid  Vegetati&m.) 

n>efimtion. — ^Enlargement  of  the  tonsils  (faucial  and  pharyngeal), 
dtme^  to  chronic  inflammation  or  hypertrophy,  and  usually  associated  with 
o^    eausing  a  perverted  local  and  systemic  condition. 

Pathology.*— The  faucial  tonsils  show  a  true  chronic  hypertrophy 
Ox*     th^  lymphoid  and  fibrous  elements.     According  to  the  hyperplasia 
^^  tbe  latter  the  organs  will  be  smaller  and  more  indurated,     ^fhey  may 
^^    rough  on  the  surface  froiu  ''  distended  lacnnge  or  ruptured  follicles  " 
'^^«rkley  Robinson),  the  latter  being  in  a  state  of  chronic  inflammatory 
^-'^ickening,  and  showing  caseous  degeneration  of  their  contents.     The 
S^'owths  in  the  vault  of  the  pharynx  are  adenomatous  papillomata  ;  they 
^5*^  either  sessile  or  pedunculated,  and  iire  fleshy  in  appearance  and  con- 
sistence and  very  vascular.     They  range  in  size  from  a  grain  of  wheat 
r*^    an  almond-kernel  (Allen),  and  project  from   the  pharyngeal  vault, 
^^^iiig  in  the  depression  posterior  to  and  on  a  line  with  tlie  fossa  of  the 
"^*^8t4ichian   tube  (Rosenmiiller's  fossa).      "'  Hypertrophy  of  the  pharyn- 
^^^^1  adenoid  tissue  may  also  be  present  without  great  eulargement  of 
*^^    tonsils  proper ''  (Osier).     A  congestive  type  of  nasal  catarrh  in 
^*^H.lt»  often  accompanies,  or  is  the  result  of  neglected  adenoid  growths 
^?*^^  hypertrophied  tonsils  that  date  from  childhood.     Chronic  pharyn- 
^^^^is  is  also  not  infreipiently  associated. 

-^^      Etiology. — The  prt^dupomif;  causes  of  chronic  hypertrophy  of  the 
^^^'tlsils  are^f/)  heredity,  especially  in  the  scrofulous  ynd  syphilitic  diath- 
(6)  age,  most  frerpiently  between  five  and  fifteen  years;   (r)  sex, 
>ys  appear  to  be  affected  more  fVe<juently  ;  (c/)  hygienic  surroundings, 
^      The  excitinff  caumn  are  usuaUy  previous  attacks  of  acute  tonsillitiB, 
^  ther  simple  or  that  which  is  symptomatic  of  diphtheria  or  scarlatina. 


According  to  Harrison  Allen,  adenoid  growths  from  the  normal  lymph 
^^  id  tissae  of  the  vault  of  the  plmrynx  (pharyngeal  tonsils)  may  be  con- 
^^enital,  and  are  ''in  some  way  associiited  with  the  canal  which  is  found 
^  '^  early  fetal  life  penetrating  the  brain-case  and  uniting  the  anterior 
^^:^art  of  the  pituitary  body  to  ihe  lining  membrane  of  the  pharynx.*' 

Symptoms. — io<?a/.— With  slight  or  even  moderate  tonsillar  en- 

^  argement  there  may  be  few  or  no  symptoms  attributable  to  it.     There 

^taiay  be  simply  an  increased  secretion  of  nuicus,  and  a  susceptibility  to 

^Sreeh  anginal  attacks  or  to  severe  tonsillar  manifestations  in  diphtheritic 

^>r  scarlatinal  attacks. 

The  first  symptom  to  attract  the  attention  is  the  direct  efl'ect  of  naso- 
pharyngeal obstniction^?'.  e,  oral  respiration.  This  mouth-breathing 
ifi  visiblv  labored  and  abnormally  audible,  and  is  especially  marked  at 
night,  the  child's  respiration  being  noisy,  snorting,  and  irregular.  Sleep 
is  disturbed  by  paroxysms  of  dyspnea,  sometimes  due,  perhaps,  to  reflex 
Hpusm  of  the  glottis.     Nightmare  follows  as  a  result  of  imperfect  aera- 

At 
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tioo  of  the  blood  which  supplies  the  brain  on  account  of  the  obstrurti^ 
to  perfect  respiration.  The  act  of  swallowing  is  remlered  d\^ 
the  faueial  obstruction,  and  is  often  pninful,  owing  to  tht*  ku| 
acute  tonsiliar  trouble  that  is  so  liable  to  occur  in  tlio  hypertrophic 
glands.  Indirect  results  of  chronic  tonsillar  enlargement  are  a  lartfngec 
stridor  and  a  croupy  cough.  Sometimes  asthmatic  a(t4iekM  coexist,  and 
seem  also  to  be  due  to  the  hypertrophy.  An  exoesaive  secretion 
mucus  in  the  pharynx  is  a  common  symptom,  and  causes  hawking 
auhjects  past  young  childhood.  The  hearimj  is  often  impaired,  an 
tinnitus  aurjum  is  complained  of,  being  the  result  of  pressure  of  tl 
growths  against  the  orifice  of  the  Eustachian  tube  or  of  clogging  of  tb 
tube  with  mucus*  due  to  the  extension  of  inflammation  from  the  nttso^ 
pharynx.  Absolute  deafness  may  result,  and  the  senses  of  taste  and  smell 
are  likewise  diminished  or  perverted.  Inspection  of  the  fauces  will  shoi 
the  tonsils  bulging  as  two  lumps  coverc<J  with  thick  mucus,  or  the  latt« 
may  ooze  around  the  uvula  from  the  pharynx.  In  raouth-breathen*  of 
long  standing  the  superior  dental  arch  is  narrowed  and  the  hard  palate 
is  highly  arched.  The  breath  is  fetid,  owing  to  the  cheesy,  inspiasated 
exudate  in  the  tonsillar  crypts.  In  very  old  cases  a  tonsillar  eaieului 
may  be  felt,  and  is  the  result  of  calcification  of  the  secretion. 

The  facial  expression  is  eharacteristicaliy  stupid  and   pathetic;  tl 
disposition  i:^  dull,  irritable,  and  stubborn ;  the  lips  are  thick,  ami 
▼acant  stare  is  in  the  eyes.     Speech  is  slow,  phonat^on  nasal  in  qualiLj 
and  articulation  of  the  nasal  consonants  n  and  m,  I  and  o,  is  changed 
muflflod.     Stammeriftf/  h  not  rarely  associated  with  tonsillar  hypertrophy! 
The  anterior  nares  may  be  dilated  and  present  a  pinched  appearand 
above  their  openings. 

The  prolonged  interference  with  normal  respiration  gives  rise  toi 
peculiar  chest-conformation,  simulating  that  of  rickets  (chicken-hr^^stt 
The  ribs  are  prominent  anteriorly,  and  there  is  a  marked  forward  angli 
at  the  manubrio-tfladiolar  junction,  as  well  as  a  grooved    ^  ri  9$P 

the  ensiform  cartilage.     Depressions  between  the  widelv--'  i  ribs 

exist  anteriorly  also.  Posteriorly,  and  at  the  base  of  tne  chest  in  par- 
ticular, the  intercostal  spaces  are  practically  absent  on  acconnt  of  the 
closeness  of  the  ribs.  The  upper  part  of  the  chest  is  very  najTQW  and 
the  shoulder-bones  fjuite  prominent  On  percussion  the  hepatic  area  of 
dulness  is  diminished  on  the  chest-wall,  but  increased  downward  and  to 
the  left.  The  first  cardiac  sound  i.^  weak.  On  inspiration  there  is  a 
retraction  of  the  intercostal  spaces  in  the  lower  and  biteral  thoracic 
regions. 

The  resulting  thoracic  deformity  may  express  itself  principally  a.s  nn 
excavation  of  the  lower  sternal  area  {triirhter  bru^t).  When  chronic 
tonsillar  enlargement  leads  to  oft-recurring  asthmatic  attacks,  the  ehc 
may  become  barrcUnhapedy  as  in  emphysema,  at  an  early  period  of  I  if 

The  general  symptoms  of  tonsillar  hypertrophy  are  more  inarkfl 
when  the  growths  exist  in  the  pharyngeal  vault  alone.  Development 
processes  in  children,  such  as  dentition,  and  at  puberty,  particularly 
when  the  voice-changes  are  looked  for,  are  often  retarded  or  pervert4:?i 
Anemia,  headache,  especially  during  study,  cardiac  palpitation,  enure)«itp 
and  habit-chorea  of  the  facial  muscles,  may  be  associated  with  geoer 
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Gapriciousness,  mental  dulness,  indisposition  to  intellectual  exertion, 
drowsiness,  and  sullen  irritability.  The  term  aprosexia  has  been  given 
to  the  loss  of  power  to  concentrate  the  mind  for  any  length  of  time  that 
is  so  characteristic  of  these  cases. 

Diagnosis. — Inspection  of  the  fauces  will  reveal  enlarged  tonsils. 
It  should  be  borne  in  mind,  however,  that  the  act  of  gagging  often 
causes  the  tonsils  to  rotate  forward  and  inward,  making  them  appear 
larger  really  than  is  the  case.  Adenoid  growths  of  the  pharyngeal 
vault  may  exist  without  tonsillar  enlargement,  and  can  be  detected  by 
posterior  rhinoscopy  or  by  the  insertion  of  the  finger  into  the  naso- 
pharynx; the  vegetations  may  thus  be  felt  blocking  the  vault. 

IMfferential  Diagnosis. — It  is  important  not  to  attribute  the  obstruc- 
tive symptoms  to  nasal  hypertrophies  or  atresia  or  to  malignant  growths 
in  the  naso-pharyngeal  space.  The  latter  are  infrequent  at  the  ages  at 
which  chronic  tonsillar  enlargement  of  the  fauces  and  pharynx  is  most 
apt  to  occur — i.  e.  early  in  life.  Again,  palpation  of  sarcomatous  or 
carcinomatous  growths  gives  marked  differences  in  consistence,  and 
there  are  usually  spontaneous  hemorrhages  and  local  pain  in  attendance 
upon  these  neoplasms.  "  Thumb-suekers  **  differ  from  mouth-breathers 
in  that  in  the  former  the  incisors  are  inclined  forward  and  cause  slight 
protrusion  beneath  the  upper  lip ;  the  dental  arch  is  flat.  In  mouth- 
Dreathers,  however,  the  incisors  are  vertical  or  nearly  so,  or  incline  so 
as  to  overlap  each  other ;  the  dental  arch  is  high  and  curved  (H.  Allen). 
Retropharyngeal  abscess  may  be  confounded  with  tonsillar  enlargement, 
especially  in  children.  But  in  this  disease  the  attacks  of  dyspnea,  the 
dysphagia,  and  the  local  distress  are  more  marked.  Again,  in  the 
pharyngeal  disease  the  swelling  is  in  the  median  line,  pushing  the  soft 
palate  forward  perhaps,  and  on  palpation  it  may  give  a  sense  of  elas- 
tici^  or  fluctuation  to  the  finger.     Slight  fever  may  also  be  present. 

FrognosiS. — Tonsillar  hypertrophy  is  not  a  severe  disease  as  re- 
gards life.  There  is,  however,  an  increased  liabilitv  to  contract  colds, 
recurrences  of  follicular  tonsillitis,  attacks  of  dipntheria,  and  severe 
scarlatinal  angina.  The  prognosis  in  acute  respiratory  affections  asso- 
ciated with  chronic  tonsillar  enlargement  is  always  more  or  less  grave. 
Adenoid  growths,  even  when  neglected,  tend  to  lessen  in  size  after 
puberty,  with  a  subsidence  of  local  and  reflex  symptoms.  After  removal 
the  growths,  as  a  rule,  do  not  return. 

Treatment. — The  old-fashioned  use  of  astringent  applications  is 
probably  useless  when  there  is  any  marked  chronic  enlargement  of  the 
tonsils,  and  active  surgical  treatment  alone  is  to  be  recommended  for 
the  condition.  The  use  of  absorbents  and  caustics,  either  externally  or 
by  parenchymatous  injection,  is,  I  think,  objectionable  on  account  of 
the  necessarily  protracted  and  painful  course  of  treatment. 

There  are  no  more  satisfactory  means  of  doing  radical  good  in  cases 
of  this  kind  than  the  galvano-cautery,  scarification,  and  the  removal  of 
the  tonsils  with  the  tonsillotome,  snare,  or  bistoury.  In  offensive  fol- 
licular disease  applications  of  chromic  acid  may  give  good  results.  Ade- 
noid growths  may  be  removed  by  means  of  the  finger,  curet,  or  forceps. 
CanstittUional  treatment  is  often  necessary  in  improving  the  nutrition 
of  the  patient.     Good  food,  a  change  of  air,  systematic  bathing,  prudent 
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habits,  careful  dress,  and  medicinal  tonics  and  alteratives,  as  cod-livar 
oil,  iodid  of  iron,  and  the  hypophosphites,  are  usually  indicated. 


V.  DISEASES  OF  THE  PHARYNX. 
PHARYNGITIS. 

AOUTB  PHABYNOITI8. 
(PharyngitU  Acuta  Simplex.) 

Definition. — An  acute  catarrhal  inflammation  of  the  mucous  mem- 
brane of  the  pharynx. 

Pathology. — The  mucous  membrane  is  congested  diffusely  or  in 
patches,  and  there  may  be  an  inflammatory  exudate  in,  and  a  consequent 
swelling  of,  the  submucosa  and  the  contained  glandular  structures.  The 
surface  of  the  membrane  is  more  or  less  coated  with  a  viscid  muco-pus. 

Btiology. — Predisposing  causes  are — age,  it  being  more  frequent 
in  adolescence  and  young  adult  life ;  a  depraved  constitution ;  digestive 
disorders,  and  a  rheumatic,  gouty,  or  scrofulous  diathesis.  The  usual 
exciting  cause  is  exposure,  particularly  of  certain  portions  of  the  body, 
as  the  neck  and  chest,  to  cold  or  to  sudden  changes  of  temperature  and 
to  irritating  vapors.  An  acute  naso-pharyngeal  catarrh,  by  bathing  the 
pharyngeal  mucosa  with  its  irritating  secretions,  may  set  up  the  trouble. 
''  Epidemic  pharyngitis  "  is  probably  a  manifestation  of  influenza.  Acute 
simple  pharyngitis  may  be  a  complication  of  scarlatina,  measles,  and 
small-pox  {exanthematous  pharyngitis).  Micrococci  are  present,  the 
streptococci  often  predominating. 

Sjrmptoms. — Locally^  the  aff*ection  is  ushered  in  with  a  feeling  of 
dryness  and  soreness,  especially  on  swallowing.  With  the  production 
of  the  muco-purulent  secretion  a  tickling  sensation  provokes  hawking  or 
a  slight  ''  throat  cough  "  and  efforts  at  exspuition.  The  catarrhal  pro- 
cess may  extend  to  the  larynx  and  cause  some  hoarseness,  or  to  the 
Eustachian  tube,  causing  dulness  of  hearing.  Movements  of  the  neck 
are  painful  and  stiffs  particularly  if  there  is,  as  is  often  the  case,  slight 
involvement  of  the  lymph-glands.  Inspection  of  the  throat  shows  the 
pharynx,  often  the  posterior  pillars  of  the  fauces  and  the  soft  palate, 
and  even  the  anterior  pillars  and  tonsillar  surfaces,  to  be  deeply  red- 
dened and  tumefied ;  the  coursing  veins  are  enlarged,  and  particles  of  a 
yellowish-white  secretion  appear  here  and  there.  Sometimes  the  phar- 
yngeal follicles  become  subject  to  acute  inflammation,  and  appear  as 
elevated,  discrete,  shiny  spots  (herpetic  pharyngitis — Mackenzie). 

At  the  onset  of  this  affection  there  may  be  chilliness,  followed  by 
slight  fever,  headache,  an  accelerated  pulse,  a  dry  skin,  and  anorexia. 
The  pharyngeal  symptovis  seldom  last  more  than  from  three  to  five 
days,  when  resolution  takes  place,  some  tenderness  of  the  pharynx, 
however,  remaining  for  a  time. 

Diagfnosis* — On  examination  of  the  throat  there  should  neither  be 
any  diflficulty  in  diagnosing  the  aff*ection  nor  any  likelihood  of  confound- 
ing the  affection  with  simple  tonsillitis. 
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The  progfliOSis  is  always  favorable.  In  weakly  patients,  however, 
there  is  a  liability  to  subsequent  attacks. 

Treatment. — In  the  early  stages  sucking  of  small  pieces  of  ice 
does  much  to  allay  the  congestion  and  irritability.  A  spray  of  cocain 
or  menthol  in  albolene  (2  per  cent.)  may  also  be  used,  followed  by  a  4 
per  cent,  solution  of  antipyrin.  Eucain  may  be  substituted  for  cocain 
(2  per  cent,  solution),  and  is  preferred  by  Gibbs  and  others.  Dobeirs 
solution  is  always  to  be  recommended  for  its  alkaline,  sedative,  and  anti- 
septic action.  Swabbing  the  pharynx  with  a  silver-nitrate  solution  (gr. 
xl  to  the  ounce — 2.59  to  32.0)  is,  according  to  Sajous,  of  great  benefit. 

In  well-established  cases  relief  is  often  obtainable  by  medicated 
steam  inhalation,  as  with  the  compound  tincture  of  benzoin.  In  rheu- 
matic cases  lozenges  of  guaiac  (gr.  iij — 0.194)  are  useful.  The  sipping 
of  hot  milk  in  which  sodium  bicarbonate  has  been  dissolved  is  grateful. 

The  general  treatment  embraces  measures  directed  at  the  fever  and 
the  diathetic  condition.  A  hot  foot-bath  and  a  calomel  purge,  with 
belladonna,  acetanilid,  or  aconite  for  the  fever  and  pain,  and  sodium 
salicylate  (gr.  Ix-lxxx — 4.0-5.1 — in  the  twenty-four  hours),  may  be  re- 
quired.    The  diet,  of  course,  should  either  be  liquid  or  semi-solid. 

Persons  susceptible  to  repeated  attacks  must  exercise  caution  in 
regard  to  exposure  to  severe  cold  and  weather-changes,  irritating  vapors, 
and  the  like.  Daily  cold  sponge-baths  may  be  used  to  harden  the  skin. 
Tonic,  nutrient  treatment  is  also  frequently  called  for. 

MEMBRANOUS  PHABYNGITIS. 
{Pharyngitis  Crouposa,) 

Definition. — ^An  acute  superficial  inflammation  of  the  pharyngeal 
mucosa,  characterized  by  the  formation  of  a  whitish  false  membrane, 
due  usually  to  the  streptococcus. 

Rtiology. — The  principal  causes  of  this  form  of  pharyngitis  are 
exposure  of  persons  in  debilitated  health  to  cold  or  an  impure  or 
a  septic  atmosphere,  particularly  during  epidemics  of  such  diseases  as 
scarlatina. 

Symptoms* — The  local  and  general  symptoms  are  those  of  ordinary 
sore  throat,  though  of  a  more  severe  type. 

Diagnosis* — The  pseudo-membrane  is  thin,  of  a  yellowish-white 
color,  and  appears  in  small  patches  over  the  pharynx ;  it  is  easily  de- 
tached, and  is  thus  distinguished  from  diphtheria,  with  which  alone  it 
might  be  confounded.  The  presence  of  small  vesicles  or  ulcers  and  the 
absence  of  grave  constitutional  disturbances  are  also  features  in  this 
affection  that  serve  to  differentiate  it  from  diphtheritic  pharyngitis. 

The  prognosis  is  favorable. 

Treatment. — Local  applications  of  solutions  of  hydrogen  peroxid 
or  potassium  permanganate  (gr.  x  to  the  ounce — 0.648  to  32.0^  are  very 
satisfactory.  For  the  painful  dysphagia  the  sedative  and  sootning  rem- 
edies suggested  for  simple  acute  pharyngitis  may  be  used.  Internally, 
sodium  benzoate  (gr.  v-xv — 0.324-0.972)  in  glycerin,  elixir  of  calisaya, 
and  salol  have  each  been  recommended.  Tonic  treatment  is  nearly 
always  needed. 
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CHBONIC  PHABYNGinS. 

Definition. — A  chronic  inflammation  of  the  mucous  membrane  of 
the  pharynx.  It  may  consist  of  either  a  hypertrophic  or  an  atrophic 
involvement  of  the  follicles,  or  both  processes  may  coexist 

Varieties. — (a)  Chronic  naso-pharyngeal  catarrh ;  (6)  chronic  hyper- 
trophic pharyngitis  or  naso-pharyngitis  (pAaryn^t^  ncca);  (c)  follicular 
or  granular  pharyngitis.  The  last  named  is  probably  the  result  of,  and 
nearly  always  is  associated  with,  chronic  simple  (or  hypertrophic)  pha- 
ryngeal (or  naso-pharyngeal)  catarrh. 

Pathology. — The  mucous  membrane  in  simple  chronic  pharyngitis 
is  either  reddened,  thickened,  and  viscid  (hypertrophic  form),  or  pale, 
thin,  and  dry  (atrophic  form) ;  in  both  instances  dilated  and  tortuous 
veins  are  prominently  shown.  In  the  follicular  variety  the  pharyngeal 
mucous  glands  are  swollen  into  little  red,  glistening  nodules  studmng 
the  congested  membrane.  The  enlarged  follicles  are  due  to  a  hyperplaaia 
of  lymphoid  cells  and  an  accumulation  of  retained  dried-up  secretions. 

Btiology. — A  protracted  impairment  of  the  general  health,  espe- 
cially in  those  who  over-exert  mentally  and  are  of  sedentary  habits,  is 
a  common  predisposing  cause  of  chronic  pharyngitis.  Repeated  acute 
attacks  may  precede  the  affection.  It  is  most  common  in  adolescent 
and  middle  life. 

The  exciting  causes  are  frequent  and  prolonged  over-use  and  strain 
of  the  voice  in  clergymen,  singers,  teachers,  army-oflBcers,  and  street- 
venders  ;  irritation  from  tobacco-smoke,  chemical  vapors,  and  continued 
exposure  to  cold  air.  Among  prevailing  causes  may  be  mentioned  post- 
nasal adenoids,  deviations  of  the  septum,  and  neoplasms.  It  may  arise 
from  gastric  disorders. 

Symptoms. — In  all  varieties  of  chronic  pharyngitis  the  local  dis* 
comfort  is  often  very  slight,  and  more  annoying  than  painful,  except 
when  an  exacerbation  takes  place.  It  is  a  particularly  uncomfortable 
condition  in  those  whose  occupation  requires  more  or  less  constant  use 
of  the  voice.  There  is  a  sensation  of  dryness  and  tickling  or  burning 
in  the  throat  and  the  desire  to  clear  the  throat  of  sticky  mucus  by 
hawking  or  a  short  cough.  These  symptoms  are  usually  worse  on  rising 
in  the  morning,  especially  if  some  unfavorable  influence  has  been  ex- 
erted during  the  night  previous,  the  throat  being  dry  and  a  viscid  secre- 
tion having  collected.     Swallowing  is  seldom  interfered  with. 

If  the  larynx  is  somewhat  affected  by  extension  of  the  pharyngeal 
inflammation,  hoarseness  and  a  drg,  hacking  rough  are  produced.  After 
using  the  voice  there  is  a  sense  of  fatigue,  with  huskiness  and  irritability. 

The  local  appearances  of  chronic  pharyngitis  vary  according  to  the 
form  of  the  affection  present  in  the  case.  In  chronic  catarrh  of  the 
pharynx  a  considerable  collection  of  muco-pus  is  seen  adhering  to  the 
mucosa  and  extending  downward  from  the  posterior  nares.  The  senses 
of  hearing  and  taste  may  be  impaired.  The  uvula  is  frequently  elong- 
ated, and  its  tip  may  rest  on  the  base  of  the  tongue.  A  nasal  intona- 
tion of  the  voice  is  sometimes  provoked.  The  posterior  nares  as  seen 
by  the  rhinal  mirror  are  often  stopped  up  by  foul  secretions  or  by 
hypertrophy  of  the  nasal  mucous  membrane.  Headache  and  attacks 
of  vertigo  may  occur. 
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Chronic  hypertrophic  pharyngitis  and  follicular  pharyngitis  ("  clergy- 
man*9  9ore  throat ")  are  commonly  associated.  The  thickened,  reddened, 
pimply,  vein-coursed  appearance  of  the  mucosa  is  characteristic.  The 
follicles  may  be  seen  sometimes  as  polypoid  elevations,  and  the  pharyn- 
geal tonsil  may  be  found  by  the  finger  to  be  enlarged  (Kolliker). 

in  the  dry,  atrophic  pharyngitis  that  occurs  more  often  in  later  life, 
and  as  a  sequel  of  the  simple  chronic  or  follicular  variety,  a  pale,  smooth, 
relaxed,  lustrous,  and  often  quite  painful  membrane  is  observed. 

The  general  symptoms  are  usually  those  of  a  weak,  debilitated,  nerv- 
ous constitution,  though  in  mild  cases  the  general  health  may  be  unim- 
paired.    In  atrophic  pharyngitis  considerable  cachexia  may  be  present. 

Diagnosis* — Care  should  be  exercised  in  discriminating  the  variety 
of  chronic  pharyngitis  present  in  any  given  case,  so  that  the  treatment 
may  be  planned  accordingly.  Careful  and  repeated  inspection  of  the 
throat  must  render  the  diagnosis  easy  unless  ulceration  has  taken  place : 
in  such  cases  a  tuberculous  or  syphilitic  sore  throat  must  be  eliminated 
by  the  superficial  character  of  the  ulcers,  by  their  ready  response  to 
proper  treatment,  by  the  history  of  the  case  as  to  specificity,  and  by  the 
absence  of  marked  pain  or  symptoms  pointing  to  tuberculosis.  When 
due  to  gastric  disturbance  the  lower  throat  will  be  deeply  congested  and 
the  tongue  will  be  irritable,  with  red  papillae  standing  over  its  base 
(Price-Brown^. 

PrO£;ii08i8* — This  should  be  guarded  as  to  cure,  on  account  of  the 
stubborn  resistance  to  treatment  and  the  difiiculty  in  removing  unfavor- 
able influences.  Acute  exacerbations  are  liable  to  recur  unless  rigid 
caution  is  practised  at  all  times  in  avoiding  the  cause  of  the  trouble. 

Treatment. — The  local  use  of  astringent  and  alkaline  antiseptic 
sprays  or  of  the  nasal  douche  is  usually  recommended,  but  has  only  a 
palliative  eflect.  Silver-nitrate  cauterization  may  be  tried.  The  only 
effectual  means,  however,  of  curing  the  follicular  or  hypertrophic  variety 
is  that  used  by  most  throat-specialists — namely,  the  wire  galvano-  or 
actual  cautery.  Applications  of  silver  nitrate  (gr.  x  to  the  ounce — 0.648 
to  82.0)  and  the  internal  use  of  the  oleoresin  of  cubebs  have  been  recom- 
mended for  the  atrophic  pharyngitis.  Insufflation  of  powdered  tannin 
or  alum  is  also  of  service. 

Systemic  disturbances  need  attention  according  as  they  present  them- 
selves. Mineral  baths  are  sometimes  of  great  benefit,  and  tonics  are 
usually  indicated.  All  irritating  causal  factors  must  be  removed  or 
avoided  before  any  favorable  results  can  be  hoped  for  from  local  applica- 
tions. Tobacco-smokers  and  topers  must  deny  themselves  their  habitual 
luxuries.  Krause  and  Heryng  recommend  with  favor  curetting  and  the 
application  of  lactic  acid  to  superficial  tuberculous  ulcers. 

ACUTE  INPEOTIOUS  PHLEGMON  OF  THE  THROAT. 

Definition. — An  inflammation  of  the  pharyngeal  mucosa  that  passes 
rapidly  into  a  suppurative  process.     It  is  exceedingly  rare. 

Its  etiology  is  not  definitely  known.  I  have  met  with  no  cases 
except  in  my  hospital  wards,  though  they  doubtless  occur  in  general 
medical  practice.    The  clinical  features  have  been  described  by  Senator. 

The  symptoms  are  sudden  in  their  onnet  and  quite  intense.     They 
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are  severe  soreness  of  the  throat,  dysphagia,  and  hoarseness,  as  a  mle : 
in  advanced  cases  there  has  been  diflScult  respiration.  In$pectian  shows 
the  pharynx  to  be  deeply  injected  and  the  seat  of  marked  inflammatory 
edema,  the  neck  appearing  greatly  swollen  as  well.  The  general  dis- 
turbance is  correspondingly  severe. 

The  treatment  is  wholly  symptomatic. 


RETROPHARYNGEAL  ABSCESS. 

Definition  and  Pathology. — A  suppurative  inflammation  (rare) 
of  the  connective  tissue  lying  anterior  to  the  cervical  spinal  column. 

Etiology. — The  disease  is  relatively  most  common  before  two  years 
of  age.  It  is  usually  a  primary  affection,  occurring  without  assignable 
cause,  but  a  certain  proportion  of  instances  are  aoubtless  caused  by 
caries  of  the  cervical  vertebrae.  Jt  may  rarely  be  secondary  to  any  of 
the  specific  fevers.     Traumatism  causes  occasional  instances. 

The  symptoms  are  pain  in  swallowing,  impeded  respiration^  soon 
becoming  stertorous  in  character,  the  dyspnea  meanwhile  constantly  in- 
creasing. There  may  be  couyh,  and  the  voice  may  present  abnormal 
characteristics.  The  signs  of  stenosis  finally  declare  themselves  with 
considerable  violence,  and  an  examination  of  the  pharynx  usually  serves  to 
make  the  diagnosis  positive ;  the  projecting  tumor  is  visible,  and  the  pal- 
pating finger  readily  detects  fluctuation.  In  children  the  general  features 
(slight  fever,  anorexia,  languor)  overshadow  for  days  the  loealy  while 
in  adults  the  condition  develops  acutely  with  severe  faucial  symptoms. 

The  course  of  the  disease  may  be  acute,  lasting  one  or  two  weeks; 
more  frequently,  however,  it  is  subacute  (rarely  chronic),  as,  for  exam- 
ple, when  it  is  due  to  caries  of  the  vertebrae. 

The  prognosis  is  favorable  in  all  cases  that  are  early  diagnosticated. 
If  unrecognized  until  the  later  stages  h^ive  been  run,  suffocation  may 
ensue,  or  rupture  into  the  larynx  may  cause  death  by  asphyxia. 

Treatment. — As  soon  as  fluctuation  is  detected  the  abscess  should 
be  freely  opened,  and  preferably,  as  a  rule,  through  the  mouth  by  means 
of  a  guarded  bistoury.  The  throat,  after  the  abscess  is  thoroughly 
evacuated,  should  be  washed  out  with  some  mild  antiseptic  solution 
(salicylic  acid  2  per  cent,  or  boracic  acid  2  per  cent.).  When  pointing 
occurs  at  the  side  of  the  neck,  as  sometimes  happens,  the  incision  should 
be  made  through  the  skin  in  that  locality.  Constitutional  indications 
are  to  be  fulfilled  in  accordance  with  general  principles,  and  the  strength 
of  the  patient  is  to  be  maintained  by  a  highly  nutritious  dietary. 


VI.   DISEASES  OF  THE  ESOPHAGUS. 
ESOPHAGinS. 

ACUTE   ESOPHAOITI8. 

Definition. — An  acute  inflammation   affecting  either  the    mucous 
membrane  or  submucous  tissues  of  the  esophagus,  or  both. 

Pathology. — The  ordinary  morbid  changes  of  an  acute  esophagitis 
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are  those  of  a  simple  catarrhal  inflammation  of  the  mucosa.  It  is  rather 
characteristic  of  the  condition  that  there  is  no  increased  secretion,  a 
sponginess  and  rapid  desquamation  of  the  epithelium  taking  place  in- 
stead, and  causing  a  granular  appearance  of  the  membrane.  Occasion- 
ally the  mucous  glands  are  swollen,  and  may  break  down,  with  the  for- 
mation of  small  follicular  ulcers.  Catarrhal  erosions  may  also  be  seen 
here  and  there.  A  croupous  or  diphtheritic  exudate  is  seldom  found 
in  the  lower  portion  of  the  esophagus,  and  small-pox  pustules  are 
rarely,  if  ever,  seen.  A  diffuse  or  circumscribed  purulent  inflammation 
of  the  submucosa  may  dissect  up  the  mucous  membrane  so  as  to  consid- 
erably diminish  the  esophageal  caliber ;  pus  is  usually  discharged  into 
the  tube.  In  severe  cases  of  poisoning  {corrosive  eaophagitis)  sloughing 
may  extend  into  the  muscular  layer,  and  may  produce  a  foul,  dark,  hem- 
orrhagic mass.  A  fibrinous  cast  of  the  gullet  has  been  vomited  up  by  an 
hysteric  woman  (Birch-Hirschfeld). 

Rtiology. — ^The  causes  of  acute  esophagitis,  other  than  traumatic, 
are  rare.  Under  the  latter  are  included  the  mechanical,  thermal,  and 
ehemieal  irritants,  such  as  the  presence  of  foreign  bodies  and  the  swal- 
lowing of  hot  liquids,  corrosive  poisons,  '^concentrated  lye,''  mineral 
acids,  and  arsenic.  The  condition  may  also  be  the  result  of  the  follow- 
ing :  (a)  an  extension  of  catarrhal  inflammation  of  the  pharynx ;  (b) 
specific  infectious  fevers,  as  typhoid,  typhus,  and  pneumonitis ;  (e)  diph- 
theria (pseudo'tnembranoua  esophagitis)  by  the  extension  of  pharyngeal 
diphtheria ;  (d)  small- pox,  giving  rise  to  a  pustular  inflammation  of  the 
gullet;  (e)  local  disease,  as  carcinoma  of  the  esophagus,  glandular  or 
vertebral  abscess,  or  laryngeal  perichondritis  (Striimpell). 

Syxnptoms* — Pain  during  deglutition  may  be  referred  to  the  region 
of  the  esophagus,  and  a  steady,  dull  pain  may  exist  beneath  the  sternum. 
Dysphagia  and  regurgitation  of  food  may  be  caused  by  spasm  in  severe 
cases.  Mucus,  blood,  and  pus  may  be  discharged  later.  The  absence 
or  mildness  of  pain  is  not  a  true  indication  of  the  gravity  and  extent  of 
esophageal  inflammation. 

Sequela. — Simple  catarrhal  or  follicular  ulcers  may  appear,  and  the 
necrotic  form  of  the  disease  may  be  followed  by  suppurating  ulcers, 
which,  if  healing  takes  place,  may  cause  cicatricial  stenosis. 

Diagnosis. — This  may  be  based  upon  the  localization  of  pain, 
especially  during  deglutition ;  upon  the  pain  occasioned  by  the  passage 
of  the  esophageal  sound ;  and  upon  the  mucus,  blood,  or  pus  adherent 
to  its  bulb  on  withdrawal,  provided  carcinoma  at  the  cardiac  orifice  of 
the  stomach  can  be  excluded.  The  expulsion  of  a  pseudo-membrane 
(diphtheritic)  from  the  gullet  should  be  differentiated  from  esophago- 
mycosis  (thrush),  especially  in  children.  The  diagnosis  of  the  particu- 
lar form  of  esophagitis  will  depend  upon  the  facts  elicited  relating  to 
the  etiology. 

The  prognosis  is  good  in  mild  cases,  and  should  be  guarded  in 
those  associated  with  grave  disease.  Death  may  occur  in  either  the 
purulent  or  necrotic  form. 

Treatment. — This  is  entirely  symptomatic,  and  in  severe  cases  is 
of  little  value.  A  soft,  bland  diet,  preferably  of  milk,  may  be  borne  in 
ordinary  instances;  if  not,  rectal  alimentation  should  be  resorted  to. 
For  the  mild  cases  swallowing  of  bits  of  ice,  and  later  of  warm  demul- 
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cent  drinks,  should  be  recommended.  In  cases  of  marked  pain  and 
esophageal  spasm  relief  may  be  afforded  by  a  hypodermic  injection  of 
morphin  and  atropin. 

CHBONIC  BSOPHAams. 

Chronic  catarrh  of  the  gullet  may  result  from  continued  irritation 
by  the  causes  of  the  acute  form,  and  also  from  passive  congestion  due  to 
hepatic  cirrhosis,  chronic  cardiac  or  renal  disease.  The  last-named  con- 
ditions may  also  cause  varicose  esophageal  veins,  and  fatal  hemorrhage 
may  result  therefrom.  The  increased  mucous  secretion  may  cause  eruc- 
tations and  nausea. 

Postmortem  evidence  of  esophagitis,  either  acute  or  chronic,  is  found 
with  extreme  rarity. 


ULCER  OP  THE  ESOPHAGUS. 

This  is  a  consequence  of  a  simple  or  follicular  catarrh  of  the  gullet 
or  of  gangrene.  ^'  Catarrhal  erosions  **  and  follicular  ulcers  may  occur, 
and  also  necrotic  ulcers,  in  bedridden  persons  opposite  the  cricoid  carti- 
lage. The  extensive  purulent  ulceration  following  the  separation  of 
necrotic  sloughs  may  heal  and  cause  stenosis  of  the  tube,  or  it  may  rup- 
ture into  the  trachea,  the  posterior  mediastinum,  or  the  aorta.  Ulcers 
simulating  those  occurring  in  the  stomach  (ulceres  ex  digestione)  may 
sometimes  be  found  at  the  lower  end  of  the  esophagus.  Pogtmortem 
digestion,  however,  must  not  be  mistaken  for  peptic  ulceration.  There 
may  be  localized  points  of  pain  on  the  passage  of  the  esophageal  bougie, 
with  some  pus  and  blood  on  the  bulb  after  its  withdrawal.  Rest  from 
swallowing  should  be  secured  as  far  as  possible.  The  sipping  of  hot 
milk  may  be  soothing,  and  the  slow  swallowing  of  mild  boric-acid  and 
sodium-bicarbonate  solutions  may  be  tried  with  benefit. 


CARCINOMA  OF  THE  ESOPHAGUS. 

This  is  the  most  frequent  affection  of  the  tube,  and,  as  it  is  the  com- 
monest cause  of  stenosis,  it  is  important  from  a  diagnostic  standpoint. 

Pathology. — Carcinoma  of  the  esophagus  is  primary  and  of  an  epi- 
theliomatous  nature,  the  mucous  membrane  here  being  composed  of  pave- 
ment-cells. The  new  growth  affects  the  mucosa  first,  and  then,  increas- 
ing in  size  and  causing  ulceration,  it  involves  the  entire  circumference 
of  the  tube  like  a  ring-like  mass.  This  may  either  be  hard  and  fibrous, 
or  soft  and  jelly-like.  The  esophageal  lumen  is  markedly  diminished, 
though  disintegrating  ulceration  or  '*  flat  '*  carcinoma  may  encroach 
upon  the  caliber  but  little.  There  may  be  a  diffuse  dilatation  of  the 
esophagus  above  the  growth,  as  well  as  an  hypertrophy  of  the  circular 
muscular  fibers.  The  cancerous  tumor  is  found  most  commonly  in  the 
lower  third  of  the  esophagus  (generally  at  the  point  where  the  left 
bronchus  crosses  the  tube). 
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Btlology. — The  predt9po9ing  causes  of  esophageal  carcinoma  are  age 
and  sex,  males  past  forty  years  of  age  being  the  usual  subjects  of  this 
neoplasm.  The  exciting  causes  are  of  uncertain  origin.  It  has  been 
alleged  that  yarious  forms  of  protracted  irritation  of  the  mucous  mem- 
brane may  cause  the  development  of  carcinoma ;  and  especially  has  this 
point  been  maintained  in  connection  with  the  frequent  occurrence  of 
carcinoma  of  the  gullet  in  topers.  It  is  also  believed  by  some  that  as 
gastric  carcinoma  may  develop  from  the  scars  of  old  ulcers,  a  like- con- 
dition in  the  esophagus  may  act  as  a  nucleus  for  a  carcinomatous  growth. 

Symptoms. — Dysphagia  is  the  earliest  symptom  of  esophageal  car- 
cinoma with  beginning  stenosis  of  the  tube.  This  gradually  and  steadily 
increases,  so  that  liquids  alone  can  be  swallowed,  and  later  regurgitation 
even  of  liquid  foods  takes  place.  There  may  be  considerable  pain,  I 
recently  saw  an  instance  with  Dr.  W.  Frank  Haehnlen  in  which  enormous 
quantities  of  mucus  were  regurgitated  and  in  which  the  symptoms  of 
bronchiectasis  developed  near  the  close. 

The  ejecta  may  contain  cancerous  fragments,  blood,  and  mucus.  The 
dysphagic  symptoms  may  subside  spontaneously,  owing  to  the  disinte- 
gration and  ulceration  of  the  growth,  or  the  dysphagia  may  be  so  slight 
as  to  be  masked  by  the  prominent  symptoms  of  hepatic  or  pulmonary 
carcinoma  and  gangrene  secondary  to  a  very  flat  esophageal  carcinoma. 
Or,  without  secondary  manifestations  of  such  a  growth,  the  esophageal 
symptoms  may  rarely  be  latent.     The  cervical  glands  may  be  enlarged. 

The  most  important  general  symptom  of  esophageal  carcinoma,  as  of 
this  malignant  growth  elsewhere,  is  the  progressive  emaciation,  which 
increases  with  the  stenosis  and  obstruction  to  the  entrance  of  nourish- 
ment into  the  stomach.  Though  seemingly  anemic,  the  patient's  blood 
may  contain  an  excessive  number  of  corpuscles  in  a  given  bulk.  This  is 
due  to  inspissation  from  failure  to  absorb  water  and  food  into  the  body. 

Conrsey  Ihirationy  and  Termination. — The  disease  is  chronic, 
becoming  progressively  worse,  and  is  often  beset  with  grave  complica- 
tions {vide  infra).  It  seldom  lasts  longer  than  one  and  a  half  years, 
and  the  duration  of  medullary  carcinoma  of  the  gullet  is  usually  much 
shorter.  A  fatal  ending  is  inevitable,  by  inanition  and  exhaustion,  or 
as  the  result  of  metastasis  and  secondary  complications. 

Complications. — These  follow  extension  of  the  cancerous  growth 
to  neighboring  parts.  Thus,  involvement  of  the  larynx,  trachea,  and 
bronchi  has  been  noted.     The  cancerous  ulcer  may  also  perforate  the 

Eleura,  the  pericardium,  or  the  aorta  or  its  branches,  and  cause  fatal 
emorrhage.     The  vertebrae  have  been  eroded,  and  compression  of  the 
cord,  with  resulting  paraplegia,  may  take  place. 

Paralysis  of  the  vocal  cords  may  be  the  effect  of  pressure  by  the 
growth  upon  the  recurrent  laryngeal  nerve ;  most  frecpiently  pulmonary 
gangrene  is  due  to  perforation  of  the  lung  or  to  the  inspiration  of  can- 
cerous and  decomposing  particles  that  have  been  regurgitated. 

Diagnosis. — As  the  dysphagia  is  a  symptom  of  paramount  im- 
portance in  the  diagnosis  of  esophageal  carcinoma,  all  other  causes  of 
the  symptoms  must  be  excluded.  The  enlarged  tonsils^  pharyngeal 
tumors,  pressure  from  without  by  cervical  intrathoracic  tumors,  as  aneur- 
ysm,  or  by  displacement  of  the  sternal  end  of  the  clavicle,  and  the 
presence  o{  foreign  bodies  or  cicatricial  strictures  of  the  gullet — all  fig- 
ure in  the  production  of  difiicult  deglutition.     The  history  of  the  case, 
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the  age  of  the  patient,  the  progressive  emaciation  (cancerous  cachexia), 
and  the  obstinately  increasing  dysphagia  will  enable  us  to  exclude  the 
other  affections  named.  In  using  the  esophageal  bougie  for  diagnostic 
purposes  great  care  should  be  exercised,  as  an  aneurysm  may  thus  be 
ruptured  or  a  deeply  ulcerated  carcinoma  perforated.  The  withdrawal 
of  cancerous  tissue  upon  the  bulb  will  decide  the  case.  The  esophago- 
scope  may  be  useful  in  certain  cases,  but  requires  great  care  and  special 
skill.     The  exceptional  occurrence  of  latent  cases  must  be  remembered. 

The  prognosis  is  hopeless,  and  the  supervention  of  grave  compli- 
cations or  pulmonary  gangrene  renders  the  chances  of  an  early  demise 
very  probable. 

Treatment. — This  is  essentially  symptomatic  and  sustentative.  If 
feeding  by  the  mouth  is  diflScult  on  account  of  the  extreme  stenosis, 
although  permitting  the  passage  of  an  esophageal  tube,  the  latter  may 
be  used  for  the  passage  of  liquid  nourishment.  Rectal  feeding  may 
later  become  imperative.  The  mechanical  treatment  of  the  cancerous 
stricture  by  the  passage  of  the  graduated  esophageal  bougie  is  seldom 
of  any  avail,  although  temporary  improvement  may  perhaps  be  obtained. 
Soft,  disintegrating,  and  ulcerating  carcinoma  should  thus  be  treated, 
though  with  the  absence  of  any  force  whatsoever,  le^  perforation  take 
place.  The  performance  of  gastrostomy  may  prolong  life  in  some  cases 
in  which  there  is  formidable  difficulty  in  passing  a  tube  into  the  stomach. 


RUPTURE  OP  THE  ESOPHAGUS. 

The  first  recorded  case  of  this  rare  condition  occurred  under  the  ob- 
servation of  Boerhaave  in  1724  in  the  person  of  the  Baron  Wassemar. 

Pathology. — Softening,  together  with  a  great  friability,  of  the 
esophageal  walls  may  be  found,  this  probably  being  the  effect  produced 
by  the  solvent  action  of  the  gastric  juice  upon  the  mucous  membrane  at 
a  time  when  the  local  circulation  is  disturbed  and  the  vitality  of  the 
tissues  thus  lessened. 

The  postmortem  evidence  of  this  accident  consists  of  a  longitudinal 
(as  a  rule)  tear  about  5  cm.  (2  inches)  in  length,  and  situated  in  the 
lower  half  of  the  esophagus.  Food  and  air  may  be  found  to  have  es- 
caped into  the  left  pleural  cavity,  and  unless  death  occur  at  an  early 
date  signs  of  secondary  purulent  inflammation  will  probably  be  noticed. 
Postmortem  digestion  of  the  esophagus  is  more  common  (Osier).  The 
perforation  is  often  quite  large,  and  is  located  in  the  posterior  wall  of 
the  tube. 

Etiology. — Softening  of  the  walls  of  the  gullet  {esophago-malacia) 
is  suggested  by  Zenker  as  a  condition  that  always  precedes  spontane- 
ous rupture,  so  called.  The  exciting  cause  is  believed  to  be  violent  and 
persistent  vomiting  after  a  particularly  heavy  meal  or  during  acute 
alcoholisin. 

Symptoms. — These  come  on  suddenly  or  soon  after  a  full  meal, 
and  comTnence  with  naiisea  and  very  severe  vomiting,  accompanied  by 
great  pain  and  rapid  and  extreme  collapse  of  the  whole  body,  due  to 
the  shock.  A  cutaneous  emphysema  of  the  neck  and  chest  is  mani- 
fested soon  after  the  rupture. 
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The  diagnosiSi  if  made  at  all,  must  rest  npon  the  clinical  history. 
Deftth  usually  takes  place  in  a  few  hours,  or  days  at  the  most,  and  tne 
pfQgnosiS  is  necessarily  hopeless. 

The  treatment  is  equally  so  in  the  present  status  of  surgery.  Pain, 
if  excruciating,  should  be  dulled  by  the  hypodermic  administration  of 
morphin. 


NEUROSES  OF  THE  ESOPHAGUS. 

MUSCULAB  SPASM. 
{Esophagismus.) 

Definition. — A  spasmodic  contraction  of  the  muscular  layer  of  the 
eBOj^agus. 

Etiology. — It  is  almost  always  a  secondary  affection,  met  with  not 
infrequently  in  hysteria,  hydrophobia,  and  rarely  in  chorea  and  epilepsy. 
I  haye  seen  one  instance  of  the  idiopathic  form  of  the  disease  in  a  female 
possessing  a  highly  neurotic  constitution.  In  this  case  the  esophageal 
bougie  could  be  passed  only  with  a  great  deal  of  difficulty  during  the 
spasm.  It  has  usually  been  observed  in  aged  males,  and  especially  in 
those  suffering  from  hypochondriasis.  It  may  be  due  to  reflex  causes, 
originating,  for  example,  in  the  uterus ;  thus,  in  some  cases,  it  occurs 
only  during  the  pregnant  state.  Rosenheim  contends  that  cardiospasm 
may  follow  primary  atony  and  ectasia  of  the  esophagus. 

SymptCKins. — The  chief  subjective  characteristic  is  dysphagia.  Al- 
though liquids  can  be  swallowed,  solids,  as  a  rule,  cannot.  Post-sternal 
pain  is  sometimes  noticed,  and  choking  signs  are  quite  common.  In  the 
hysteric  variety  emotional  disturbances  are  found  among  the  prodromata, 
and  most  probably  bear  a  causal  relation. 

Diagnosis. — The  etiologic  factors  must  be  carefully  weighed  in 
connection  with  the  symptoms  and  the  valuable  testimony  gained  by 
the  use  of  the  sound.  The  bougie  on  reaching  the  constriction  is  rather 
tightly  gripped,  though  gentle  pressure  soon  causes  it  to  relax.  After 
the  subjective  symptoms  and  spasm  are  over  the  sound  passes  without 
the  slightest  difficulty,  providing  a  point  of  the  greatest  diagnostic 
import.  The  elderly  hypochondriac  is,  as  before  stated,  liable  to 
develop  a  similar  condition,  which  must  not  be  confounded  with  true 
cancerous  stricture.     The  prognosis  is  good. 

The  treatment  is  directed  to  the  disease  on  which  the  condition  is 
found  to  depend,  and  this  must  receive  careful  attention.  The  sound 
should  be  used  as  previously  indicated  under  the  discussion  of  Esopha- 
geal Stricture.  Its  passage  has  often  been  followed  by  speedy  and  per- 
manent cures.  A  special  electrode  with  which  to  apply  electricity  to 
overcome  the  spasm  of  tbe  cardia  has  been  employed. 

PARALYSIS  OF  THE  BSOPHAOUS.* 

In  extensive  bulbar  paralysis,  when  adjacent  parts  are  involved,  we 
may  infer  the  existence  of  esophageal  implication,  though  there  be  no 

^  For  remarks  on  the  treatment  of  this  complaint  the  reader  is  referred  to  section  on 
Nerroos  Difleases. 
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objective  evidence  to  adduce  in  confirmation.  Doubtless  the  esopb^gas 
rarely  shares  in  post-dipbtheritic  paralysis  also.  Dysphagia  is  the  lead- 
ing symptom.  An  invaluable  peculiarity  belonging  to  diphtheritic 
paralysis  is  the  fact  that  solids  are  more  readily  swallowed  than  U<)tud&. 


md 


DILATATION  OF  THE  ESOPHAGUS. 

Pathology  and  Etiology.— Diffuse  dilatation  of  the  esophagus  ii 
usually  secondary  to  stricture  at  or  near  the  cardiac  orifice.  In  accord- 
ance with  the  common  law  of  compensation,  the  first  effect  of  the  stenosif 
is  to  engender  hypertrophy  of  the  muscular  layer  above  it  with  a  view 
of  overcoming  the  resistJUice  caused  by  the  obstruction.  The  wall  of  the 
esophagus  becomes  thickened,  and  the  tube  is  generally  soniewbai  oar- 
rowed,  above  the  seat  of  the  stenoais ;  but  finally,  as  a  result  of  degeo^ 
erative  changes,  the  muscular  coat  weakens,  the  esophagus  dilates^  and 
food  accumulates  above  ttie  stricture — a  condition  that,  once  begun,  _ 
progresses.      Dilatation  may  rarely  follow  hysteric  spasm  of  the  curdtA.         ^^* 

Cuhtjenitid  dilatation,  m  which  the  whole  extent  of  the  tube  partici-  — .^j: 
pates,  has  also  been  met  with,  thoogh  such  a  condition  is  rare  indeed.  ^^^^Jj 
It  sometimes  results  from  fatty  degeneration  of  the  rouscular  wall,  aod^.^  *  ■ 
a  predisposition  to  the  comjdaint  may  be  acquired  as  the  result  of  injarjupj.-^ 
or  |>rior  intlammation. 

Symptoms. — The  essential  symptom  is  chronic  dy^phuijuu     Whec^^^ 
dilatation   follows  stenosis  the  patient  often  locates  the  point  at  whic^^-^-^j^ 
the  food  lodges  in  the  esophagus.     Most  of  the  ingesta  are  regurgitatc^^^^ 
several  hours  after  eating,  and  this  process  is  often  attended  by  morec^^  o^ 
leas  sevore  strangling.     The  esophageal  sound  comes  upon  the  stricttir-"  ^»^ 
and  is  either  gripped  firmly  or  totally  resisted ;  in  the  latter  event  tlM^   he 
bulb  can  be  moved  about  above  this  point  with  abnormal  freedom*    In  tK"     .he 
rare  cases  of  spindle-shaped  dilatation  without  stenosis  the  sound  usual  .MDlj 
detects  no  obstacle  on  its  way  into  the  stomach*     A  itte  is  oceaaioDal  -^Kllv 
formed,  however,  as  the  result  of  localized  bulging  of  the  paralyied  wa^ivull 
in  which  food  may  collect  or  the  exploring  sound  may  catch,  thus  let^^aid* 
ing   to   erroneous    inferences.     Dysphagia  is  present,  though  it  po*^  ^^ 
senta  peculiarities,  in  that  the  food  may  either  pass  down  very  slov^^^lj 
until  it  reaches  the  stomach,  or  it  may  find  its  way  down  for  some  iL -•»** 
tance  and  then  lodge  in  the  shallow  pouch,  as  above  described.     Id  t>  - 
latter  event  the  food  may  be  gulped  up  from  time  to  time.     If  the  wo^M 
can   be  easily  introduced   into   the  stomach,  we  may  safely  eliminM 
stricture  as  the  cause  of  the  dilatation. 

The  prognosis  is  good  as  long  as  sufficient  food  can  be  gotten  iai 
the  stomach  for  the  support  of  life. 

Treatment. — The  clncf  object  in  the  treatment  of  this  eonditioQ 
to  keep  the  patient  well  nourished.     If  sufficient  food  cannot  be  sw* 
lowed,   a  Syniond^s  tube  should  be   inserted    and    nourishaieat  gt^^^^ 
through  it;  and  when  this  mode  of  feeding  is  no  longer  feaaibR  tV 
physician  has  to  choose  between  gastrostomy  and  rectal  feeding.    Tke:* 
can  be  no  doubt  that  by  means  of  nutrient  enemata  nutrition  may 
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fcirW  well  maintained  for  a  considerable  period  of  time,  but  not  indef- 
kMj.  as  these  cases  would  seem  to  demand.  In  the  hands  of  a  com- 
fK?teLt  gurgeon,  on  the  other  hand,  gastrostomy  is  often  fruitful  of 
iriJIiaiit  results.  Galvanism  has  been  recommended  on  high  authority, 
iut  1  cannot  speak  from  personal  experience  in  its  use.  Local  lesions, 
w^hcB  present,  must  be  dealt  with  in  accordance  with  the  rules  govern- 
^g  die  treatment  of  the  several  causal  conditions. 


I 
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ESOPHAGEAL  DIVERTIOULUM. 

{Pkatyn(;ocde.) 

I>efiliitiotl. — A  circumscribed  sac  in  the  wall  of  the  esophagus. 

l^thology  and  Etiology* — Two  varieties  are  met  with,  which 

~^ixker  ha^  termed  prea^ure  and  traction  diverticula  ;  the  latter  are  rare. 

-^diverticula  that  occur  at  or  near  the  inferior  constrictor,  and  more  par- 

^^eularly  the  larger  ones,  are  congenital  in  origin.    When  acquired  they 

^-^e  the  result  of  a  localized  lesion  in  the  muscular  coat,  through  which 

^*^e  mucous  membrane  bulges  like  a  hernia.     This  is  owing  to  repeated 

^liglit  pressure  occasioned  by  the  passage  of  food.     When  once  such  a 

I^^'Ocess  is  started,  various  factors  tend  to  continually  enlarge  the  pouch. 

^-'liief   among  these  are  the  morsels  of  food  that  find  lodgement  and 

^^^^rally  tend  to  augment  the  size  of  the  diverticulum  by  dragging  it 

?**>^^nward.     The  sac  may  finally  attain  a  diameter  of  not  less  than  4 

^^obes  (10  cm.).     Its  situation  is  nearly  always  on  the  posterior  wall  at 

^^^  pharyngo-esophageal  junction,  and  its  form  is  usually  saccular  or 

I^'^fc^r-shaped,     Most  instances  have  been  met  with  in  males  after  middle 

*^^ie.      The  cause  of  the  weakened  area  at  which  the  iliverticulum  occurs 

"^-^     to  be  found  sometimes  in  injury,  but  more  frequently  in  an  antecedent 

^^^flammation.     Histologic  changes  are  observed  only  in  the  mucous  and 

^^*:%bmucous  layers,  these  anatomic  elements  together  forming  the  pouch, 

^^^         Traction  diverticula  are  produced  by  the  fringe  of  tissues  that  often 

^^^oomes  adherent  to  the  upper  aspect  of  the  esophagus,  and  from  their 

^^^ode  of  occurrence  they  will  obviously  be  more  or  less  funneUshaped. 

\|^?heir  dimensions  are  small.     They  are  more  common  in  children  than 

^^  adults,  for  the  reason  that  in  the  former,  more  frecjiiently  than  in  the 

•^^tter,  do  the  bronchial  glands  suppurate,  with  subsequent  cicatrization. 

^This  circumstance  aflbrfls  an  explanation  of  the  fact  that  traction  diver- 

^icula  are  usually  seated  on  the  anterior  wall  of  the  esophagus,  near  the 

"Ijifurcation  of  the  trachea. 

dinical  HistOty. —  Traction  diverticula  do  not,  as  a  rule,  give  rise 
to  clinical  symptoms.  Exceptionally,  howcYer,  as  the  result  of  the 
mechanical  irritation  caused  by  bits  of  food  that  are  retained  in  these 
funnels,  ulceration  may  occur  and  be  followed  by  perforation  of  their 
apices.  In  this  manner  the  main  bronchi  are  often  perforated  (causing 
pneumonia  and  pulmonary  gangrene),  also  the  pleura  (causing  empyema), 
and,  more  rarely,  the  pericardium  (causing  suppurative  pericarditis). 
Prewure  diverticula  when  small  cannot  be  recognized,  owing  to  the 
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abseDce  of  signs  and  symptoms.  When  they  attain  considerable  sisc, 
however,  they  are  often  attended  with  sever©  symptoms*  The  earl ii 
clinical  manifestation  ia  difficulty  in  s^wallowing;  some  of  the  food  enter 
the  sac,  and,  if  allowed  to  remain,  undergoes  putrefactive  decomposition, 
causing /efor  of  (he  breath.  From  time  to  time,  and  especially  on  at- 
tempting to  swallow,  the  partly  or  wholly  filled  condition  of  the  pouch 
excites  nau»ea  and  vomiting,  associated  with  prolonged  ftrangliitg ;  thia 
results  in  the  ejection  of  a  portion  of  the  accumulated  contents,  Aft«  \ 
such  un  attack  the  patient  is  unable,  temporarily,  to  swallow  food,  and 
in  consequence  of  the  limited  amount  of  food  taken  signs  of  inanition 
800D  appear;  this  may  finally  become  extreme^  and  is  sometimee  the 
immediate  cause  of  death.  The  appearance  of  a  pear-shaped  swelling 
in  the  side  of  the  neck  has  been  observed.  As  the  tumor  enlarges  it 
displaces  the  larynx  and  presses  upon  the  enlarged  vesscls^ — ^more  rmrelj 
upon  the  superior  laryngeal  nerve,  giving  rise  to  dyspnea  and  distresstng 
fits  of  coughing. 

Diagnosis. — A  point  in  the  diiferentiation  of  this  aflection  is  the 
enlargement  of  the  sac  after  meals  (not  all  the  food  passing  into  the 
stomach),  and  its  disappearance  after  being  emptied.  Another  discrim- 
inating sign  is  the  effect  of  compression  by  the  hand  in  causiiig  the 
contents  (*' air  and  sodden  food  ")  to  flow  back  into  the  mouth.  In 
those  instances  in  which  the  tumor  is  absent  we  may  demonstrate  its 
existence  by  the  use  of  the  esophageal  sound.  If  the  sound  passes  into 
the  sac,  the  descent  will  soon  be  arrested.  If,  however,  the  instrumeni 
fails  to  enter  the  mouth  of  the  pouch,  it  readily  glides  into  the  stomachJ 
An  elbowed  sound,  bent  at  an  obtuse  angle  near  the  tip,  is  especial li 
useful  in  such  cases.  It  may  be  inserted  in  different  directions,  so 
to  avoid  entrance  into  the  sac.  Schwalbe  and  Rosenfeld  have  been  able 
to  recognize  the  condition  by  the  aid  of  radiography. 

Prog^nosis. — The  outlook  is  unfavorable  in  the  absence  of  opermtire 
treatment,  though  modern  surgery  gives  promise  of  curing  a  cerfaii 
proportion  of  cases.  Wheeler  has  opera  tod  successfully  in  one  instanc 
at  least.  The  physician  may  prolong  life  by  directing  attention  to  th« 
nutrition  of  the  patient,  but  he  cannot  hope  to  promote  a  cure.  If  th^ 
patient  cannot  swallow  an  adequate  amount  of  nourishment,  he  mav  be 
successfully  fed  for  an  indefinite  period  through  a  tube,  which  he  tim- 
self  should  be  allowed  to  pass.  When  sufficient  food  cannot  be  intro- 
duced by  this  method  to  maintain  the  powers  of  the  patient,  rectal  feed^ 
ing  should  be  instituted.  If  excision  of  the  diverticulum  be  deeme 
impracticable  by  the  surgeon,  then  the  establishment  of  a  gastric  fistuU 
is  worthy  of  extended  trial  in  cases  in  which  the  above-mentioned  mode 
of  feeding  have  failed. 


STMCTUBE  OP  THE  ESOPHAGUS, 

BtiolOgy.^ — A  stricture  of  the  esophagus  may  be  due  either  to  (4t\ 
Congenital  narrowing  (exceedingly  rare);  (b)  S^quamous  epitheliou 
usually  producing  an  annular  constriction ;  (c)  Rarely  to  poly|)i  pr 
truding  from  the  mucosa,  which  almost  occlude  the  lumen  of  the  tabej 
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(i)  Rarely  to  specific  inflammation,  as  syphilis  and  tuberculosis ;   (?) 
Simple  stricture  generally  results  frora  tlie  ingestion  of  corrosive  fluids, 
which  cause  extensive  sloughing  of  the  mucoisa,  followed  by  cicatricial 
contraction ;   (/)  Rarely  as  a  sequel  of  typhoid  and  peptic  ulceration. 
Clinical  History. — The  symptoms  vary  with  the  special  cause  and 
with  the  degree  of  stenosis.     The  firint  and  most  prominent  indication  of 
narrowing  of  the  gullet  is  a  very  slowly  increasing  dyapkmjia.     The 
patient  for  a  long  time  complains  of  a  Mn%i'  f^f  presKure  at  a  certain  sub- 
sternal point  on  swallowing  solid  tbod,  or,  more  rarely,  an  apparently 
healthy  person  will  suddenly  experience  painful  pressure  in  attempting 
to  swallow  a  larger  quantity  of  food  than  usuah     B}^  and  by  even  fluids 
cause  dysphagia,  and  the  patient  observes  that  the  time  required  for  the 
io'xi  to  reach  the  stomacb  is  lengthened.     The  impediment  to  the  act  of 
swiJlowing  is  not  due  alone  to  mechanical  stenosis,  but  partly  to  the 
^^akness  of  the  muscular  coat,  sometimes  owing  to  its  partial  destruc- 
tion, and  in  exceptional  cases  partly  to  spasmodic  contraction.     When 
^^e  to  carcinoma,  difficult  deglutition  is,  as  a  rule,  the  only  symptom 
^omplained  of.     When  occasioned  by  corrosive  fluids  or  traumatism,  pain 
^  prominent  from  the  onset. 

^bove  the  seat  of  stricture  the  esophagus  is  often  dilated  and  cou- 
*^^ii9  accumulations  of  the  ingesta.  The  latter,  together  with  consider- 
**>le  mucus,  are  rt^gurgitated  three  or  four  hours  after  meals,  and  we  may 
r^  certain  that  the  materials  thus  ejected  do  not  come  from  the  storaack] 
**  they  arc  alkaline  in  reaction.  Tbe  leading  clinical  features  are  the 
^**^duallv  increoMmg  dehiliiy  and  cmaciatifjn^  finally  reaching  an  extreme 
^^frree.  ' 

^      Diag^osis.^ — ^However   characteristic  the   symptoms  may  be,  the 
■^iigie  should  invariably  be  passed  before  pronouncing  a  positive  diag- 
^^sis.     By  this  means  we  ascertain  the  degree  an<l  the  seat  of  the  stric- 
^^Te,     To  begin  with,  a  medium-sized  gum-elastic  bougie  (No.  16  Eng- 
*^Bh  scale)  should  be  employed,  after  warming  it  and  lubricating  with 
^Xycerin.      Its  use  should  be  preceded  by  a  cocain-spray  to  prevent 
^Jjasm.      The  patient  should  occupy  a  low  seat,  with  his  head  supported 
^T  an  assistant  from  in  front  of  the  oj>erator.     Tbe  head  should  be  only 
^lightly  thrown  backward.      The  forefinger  of  the  left  hand  should  then 
t^e  passed  back  over  the  tongue  until  it  touches  the  epiglottis,  and  the 
^^ugie  inserte<l  along  it  with  the  right  hand,  thus  avoiding  the  error 
^:>f  passing  it  into  the  naso-pharynx  or  the  larynx.     When  the  bougie 
Reaches  the  cricoid  cartilage  it  is  sometimes  gripped  pretty  firndy  even 
in  a  healthy  person- — a  fiict  that  is  always  to  be  remembered.     No  force 
should  be  applied.     The  instrument  may  pass  the  constriction  with  a 
jerk,  or  it  may  not  only  be  gripped,  but  distinctly  arrested,  when  a 
smaller  bougie  should  be  tried.     By  moving  the   instrument  upward 
gently  we  may  detect  sometimes  several  strictures  lying  one  above  an- 
other.    To  locate  the  obstacle,  the  distance  from  the  teeth  to  the  point 
of  stricture  is  measured  on  the  instrument,  and  the  results  compared 
with  the  normal  measurements,  which  are  as  follows :  from  the  teeth  to 
the  cricoid  cartilage,  7  inches  (17*7  cm.) ;  to  the  left  bronchus,  11  inches, 
(27.8  cm.)  ;  and  to  the  opening  into  the  diaphragm,  15  inches  (37.9  cm,). 
Auscultation  of  the  esophagus  has  been  practised,  but  the  clinical 
indications  afibrded  are  of  little  practical  value.     Tbe  stethoscope  is 
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placed  to  the  left  of  the  spine,  and  the  patient  takes  a  mouthfiil  of  water, 
when,  if  a  stricture  be  present,  a  splashing,  cooing  sound  will  be  heard 
at  the  seat  of  the  stricture  instead  of  the  normal  esophageal  bruit. 

Differential  Diagnosis. — It  is  important  to  determine  not  only  the  ex- 
istence of  a  stricture,  but  also  the  diseased  underlying  process,  since 
without  this  knowledge  rational  methods  of  treatment  cannot  be  in- 
stituted. First  and  foremost,  we  must  exclude  those  affections  that 
simulate  simple  and  malignant  stricture,  in  certain  of  which  the  in- 
troduction of  the  sound  would  be  attended  with  grave  dangers.  Com- 
pression  of  the  esophagtis  by  enlarged  or  accessory  thyroids,  aortic 
aneurysms,  vertebral  abscess,  enlarged  lymphatic  glands,  and  occasion- 
ally pericardial  effusions,  may  produce  dysphagia,  and  on  passing  the 
bougie  resistance  is  offered  at  the  seat  of  the  external  pressure.  As  a 
rule,  the  extent  of  the  stenosis  is  moderate.  If  the  narrowing  be  due 
to  aneurysm — "(a)  rhythmic  movement  is  sometimes  communicated  to 
the  free  end  of  the  sound  introduced  as  far  as  the  stenosis."  Careful 
physical  examination  will  often  reveal  the  presence  of  an  aneurysm  or 
other  pressing  tumor,  and  should  never  be  neglected.  A  passage  of 
the  sound  in  cases  of  aneurysm  has  even  caused  rupture  of  the  sac  and 
death.  (6)  Spasm  of  the  esophagus  or  paralysis  (the  latter  rarely)  may 
closely  resemble  true  stenosis.  These  neurotic  forms  are  almost  exclu- 
sively met  with  in  hysteric  females ;  on  the  other  hand,  malignant  stric- 
tures are  found  generally  in  males  over  forty  years ;  while  in  simple 
stricture  there  is  usually  a  definite  history  ana  certain  etiologic  factors. 

To  discriminate  between  simple  and  malignant  stricture  is  not  diffi- 
cult, as  a  rule.  When  a  clear  history  of  gumma,  of  tuberculous  disease, 
or  of  injury  (from  corrosive  liquids)  is  obtainable,  the  presence  of  a 
simple  stricture  may  be  safely  inferred  after  eliminating  the  affections 
previously  mentioned.  In  the  absence  of  etiologic  data  pointing  to  the 
simple  form,  cases  occurring  in  the  male  after  forty  years  of  age  may  be 
looked  upon  as  malignant. 

Progliosis. — In  forming  a  prognostic  opinion  the  chief  factor  to  be 
considered  is  the  nature  of  the  stricture.  Practically,  so  long  as  the 
stenosis  is  dilatable,  the  prognosis  is  not  unfavorable  provided  sufficient 
nourislniient  can  be  taken  ;  moreover,  not  a  few  cases  of  simple  stricture 
are  curable.    The  majority,  however,  come  to  a  fatal  termination  finally. 

Treatment. — The  chief  object  of  the  treatment  is  to  gradually 
and  methodically  dilate  the  stricture  in  a  mechanical  manner.  The 
flexible  En«:lish  bougie  above  mentioned  is  the  best  for  the  purpose, 
commonoin<r  with  one  of  good  size ;  conical  ivory  bougies,  having  a 
flexible  wlialehone  handle,  may  also  be  used,  though,  being  quite  hard, 
they  are  apt  to  inflict  injuries  unless  used  cautiously.  It  is  sometimes 
necessary,  on  account  of  the  tightness  of  the  stricture,  to  begin  with  a 
cat;:ut  sound.  The  method  of  introducing  these  instruments  has  already 
been  given.  They  should  be  used  once  daily,  and  often  can  be  passeil 
successfully  by  the  patient  himself.  At  intervals  of  three  or  four  days 
trials  of  bougies  of  larger  size  should  be  made.  I  have  seen  truly 
remarkable  results  from  this  treatment  when  carried  forward  systemati- 
cally in  cases  due  to  cicatricial  contraction,  the  patients  increasing  in 
bodily  weight  and  strength.  In  annular  constrictions  of  a  malignant 
type,  however,  it  is  productive  of  temporary  benefit  only. 
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The  diet  deserves  most  careful  attention.  When  the  stenosis  is  so 
pronounced  as  to  prohibit  sufBcient  food  being  swallowed,  a  Symonds 
tabe  should  be  passed  into  the  stomach,  and  through  it  liquid  food  is 
introduced.  Concentrated  forms  of  nourishment,  as  raw  eggs,  bovinin, 
and  the  various  infants'  foods,  may  be  administered  with  milk. 

When  the  passage  of  the  bougie  is  no  longer  possible  relief  may  be 
secured  in'  one  of  two  ways:  (1)  rectal  feeding;  (2)  gastrostomy,  if  the 
seat  of  the  stricture  be  near  the  stomach,  and  esophagostomy  if  at  the 
upper  portion  of  the  gullet.  I  have  recently  witnessed  favorable  re- 
sults from  gastrostomy  in  a  case  of  simple  stricture  operated  upon  by 
Laplace.  It  is  important  that  the  patient  should  thoroughly  masticate 
the  food  before  introducing  it  into  the  stomach.  Before  resorting  to 
operative  procedures,  however,  careful  trial  should  be  made  of  rectal  feed- 
ing. Various  forms  of  nutritious  enemata  and  other  points  regarding 
rectal  alimentation  will  be  found  in  the  Treatment  of  Gastric  Ulcer. 


VII.  DISEASES  OF  THE  STOMACH. 
METHODS  OP  DIAGNOSIS. 

EXAMINATION  OF  THE  GASTRIC  FUNCTIONS. 

Secretory  Function. — When  food  enters  the  stomach  the  glands  im- 
mediately begin  to  secrete  their  various  juices,  and  continue  to  do  so 
until  the  food  has  passed  into  the  duodenum.  During  the  later  stages 
of  gastric  digestion  the  activity  of  the  secretory  function  of  the  stomach 
diminishes,  and  to  obtain  accurate  knowledge  of  any  pathologic  condition 
of  the  organ,  examinations  of  the  gastric  contents  must  be  made  under 
conditions  as  nearly  like  the  physiologic  as  possible.  Reliable  results 
cannot,  therefore,  be  obtained  from  an  examination  of  ordinary  vomita, 
but  the  contents  of  the  stomach  must  be  procured  at  a  definite  period 
after  a  so-called  test-meal  (vide  infra). 

Numerous  test-meals  have  been  offered  to  the  profession,  but  those 
that  I  have  found  most  satisfactory  are  "  the  test-breakfast  of  Ewald 
and  Boas"  and  "the  test-dinner  of  Leube-Riegel."  The  former  being 
simpler  and  easier  of  preparation  than  the  latter,  it  is  the  oftenest  used. 

The  Ewald'Boas  test-breakfast  consists  of  one  or  two  rolls  (50-70  gm.) 
and  one  cup  of  tea  or  water  (300-400  c.c).  I  constantly  advise  the 
use  of  one  roll  and  a  glass  of  water.  About  an  hour  after  this  meal 
has  been  taken  the  contents  of  the  stomach  are  to  be  withdrawn,  and 
at  such  a  time  HCl  should  be  the  only  acid  present. 

The  Leube-Riegel  test-dirmer  consists  of  a  large  plate  of  soup  (300- 
400  c.c),  a  large  piece  of  beefsteak  (150-200  gm.)>  awd  some  potatoes 
(about  50  gm.)  or  a  roll — practically,  a  large  plate  of  soup,  a  piece  of 
meat  (preferably  beefsteak),  and  a  roll  of  bread.  The  examination  is  to 
be  made  about  three  and  a  half  to  four  hours  after  the  meal. 

To  obtain  the  contents  of  the  stomach  we  should  use  a  soft,  flexible- 
rubber  tube  with  an  end-opening,  or,  better  still,  with  several  additional 
openings  on  the  sides,  and  it  should  be  marked  at  a  point  23.5  to  25.5 
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inches  (58-64  cm.)  from  the  end  introdaced,  this  helping  the  < 
to  determine  whether  it  has  entered  the  fundus.  The  tube  is  iDOtstened 
with  water  and  the  end  carried  back  to  the  pharynx ;  the  padent  is  now 
asked  to  swallow,  and  the  tube  is  gently  pushed  down  the  esophagos, 
these  acts  being  repeated  until  the  tube  reaches  the  stomach.  An  ordi- 
nary Politzer  bag  is  now  attached  to  the  tube  (Ewidd),  or  a  Boas  aspi- 
rator (which  consists  of  a  rubber  bulb  having  a  soft-rubber  tube  at  one 
extremity  with  clamps).  If  the  Politzer  bag  be  employed,  it  is  com- 
pressed and  allowed  to  re-expand,  the  contents  being  thus  withdrawn 
into  the  bag.  There  are  cases  in  which  it  is  safer  to  empty  the  stomach 
by  siphonage.  This  is  readily  accomplished  by  using  a  long  tnbe  and 
exerting  gentle  pressure  on  the  abdomen  to  start  the  current. 

The  method  I  have  most  frequently  used  is  that  of  ^^  expression,*'  as 
follows :  The  patient  is  asked  to  take  a  deep  inspiration,  and  then  to 
contract  his  abdominal  muscles  as  in  the  act  of  having  a  stool :  in  this 
way  the  contents  are  quickly  expelled  through  the  stomach-tube  above 
described.  These  should  be  first  examined  microscopically  to  detect  any 
residue  from  previous  meals,  such  as  meat  and  the  like,  and  the  quantity 
obtained  should  be  20  to  40  c.c.  After  filtering  the  gastric  contents 
thus  obtained  they  are  variously  tested. 

Among  qualitative  tests  the  following  are  important : 

To  determine  the  reaction,  ordinary  litmus-paper  is  used ;  if  acid,  the 
blue  turns  red. 

The  presence  of  free  acids  is  determined — (a)  By  Congo-red,  a  solu- 
tion of  which  is  turned  blue  by  the  addition  of  liquids  containing  free 
acids.  The  use  of  Congo-paper  (prepared  by  dipping  ordinary  filter- 
paper  in  Congo-red  solution)  is  the  easiest  method. 

(6)  Tropeolin  0.  0. — Alcoholic  solutions  of  tropeolin  are  turned  by 
the  addition  of  liquids  containing  free  acids  to  a  brownish-red,  deep 
red,  or  deep  mahogany-brown,  according  to  the  amount  of  acids  present. 
Tropeolin-paper  (filter-paper  immersed  for  some  time  in  an  alcoholic  so- 
lution) may  be  used,  but  must  not  be  kept  too  long. 

Free  HCL — Qunzburg's  test — phloroglucin  gr.  xxx  (2.0),  vanillin 
gr.  XV  (1.0),  absolute  alcohol  3j  (30  c.c).  To  two  or  three  drops  of 
this  reagent  add  an  equal  number  of  the  gastric  filtrate  in  a  porcelain 
dish,  and  slowly  evaporate  to  dryness  over  a  flame;  and  if  free  HCl  is 
present,  a  rose-red  tint  appears  along  the  edges.  Blowing  at  the  edge 
will  hasten  the  reaction.  The  great  delicacy  of  this  test  is  conclusively 
shown  by  its  availability  when  HCl  is  present  in  the  proportion  of  1  to 
20,000.     There  are  no  recognized  interfering  conditions. 

Boas*  liesorcin  TesU — Resublimed  resorcin  5  parts,  white  sugar  3 
parts,  and  diluted  alcohol  100  parts.  The  method  of  procedure  is  the 
same  as  in  Giinzburg's  test,  and  a  purple-red  color  appears.  More 
caution  is  required  in  evaporating,  but  this  method  will  also  detect  the 
presence  of  free  IICl  in  the  proportion  of  about  1  :  20,000. 

Topfer'8  Test.— To  a  few  c.c.  of  filtered  (or  unfiltered)  stomach- 
contents,  1  to  4  drops  of  the  reagent  (dimethylamidoazobenzol  in  a  0.5 
per  cent,  alcoholic  solution)  are  added;  in  the  presence  of  free  HCl  a 
rose-  or  cherry-red  color  is  produced.  Combined  HCl  gives  a  negative 
result.  The  presence  of  acid  salts,  peptones,  mucin,  and  starch  (in  the 
usual  percentage)  do  not  interfere  with  this  reaction. 
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Lactic  Acid, —  Uffelmanns  Test — The  reagent  should  always  be 
fi[6iltlT  made,  as  follows  :  To  10  to  15  c.c,  of  a  2  per  cent,  aqueous 
Bo1iiti<>n  of  carbolic  acid  add  1  or  2  drops  of  neutral  ferric  chlorid,  when 
sn  amelliyst-blue  color  will  appear.  To  1  or  2  c*c.  of  the  mixture 
sdd  a  few  drops  of  the  filtrate,  and  if  lactic  acid  is  present  it  changes 
to  a  canary -yellow  color.  Sources  of  error  may  be  overcome  by  shak- 
ing 5  or  10  c,c.  of  the  filtrate  with  double  the  quantity  of  ether,  and, 
after  allowing  the  ether  to  separate  and  pouring  it  oC  more  is  added, 
the  whole  shaken,  and  the  washing  is  repeated.  The  ether  is  then  de- 
cmnted  and  evaporated  almost  to  dryness  in  a  water-bath.  To  the  res- 
idue about  1  c.c.  of  water  is  added,  and  to  this  an  equal  quantity  of 
the  Ufelmaun  reagent  from  a  pipette;  and  if  a  ciinary-yeUow  now  ap- 
pears, fiosidve  proof  of  the  presence  of  lactic  acid  is  afforded*  Boas 
and  others  hold  that  the  presence  of  lactic  acid  in  the  gastric  con  tents 
during  the  first  stage  of  digestion  has  pathologic  significance.  He 
abo  found  that  ordinary  bread  contains  lactic  acid*  and  hence  he  has 
adopted  a  thin  gruel  made  by  adding  to  a  quart  of  water  ilavored  with 
salt  half  an  ounce  of  oatmeal-flour.  Boas  states  that  no  lactic  acid  is 
present  in  the  filtrate  several  hours  after  this  test-meal,  except  in  cases 
of  carcinoma  of  the  stomach.  The  use  of  this  test-meal  for  usual  clin- 
ical purposes  is  now  generally  held  to  be  superfluous.  Lactic  acid 
in  tie  stomach-contents  occurs  with  fermentation-stagnation  from  either 
obstruction  or  deficient  motility. 

A  more  reliable  tci^t  for  lactic  acid  than  the  foregoing  is  that  of 
Boas^  as  follows :  Digest  the  filtrate  several  times  with  ether  to  remove 
the  fatty  acids;  add  a  few  drops  of  phosphoric  acid  and  boil.  Transfer 
the  mixture  to  a  distillate  flask ;  add  H^jSO^  and  MgOj;  heat,  and  lactic 
»cid  will  be  distilled  over.  This  can  be  conducted  into  a  strongly  alka- 
hne  solution  of  iodin  and  potassium  iodid.  The  presence  of  lactic  acid 
^s  then  shown  by  the  production  of  iodoform,  which  can  be  recognized 
^y  its  odor  and  by  the  precipitate  that  is  formed. 

I^titty  or  Volattle  Acids. — ^Heat  to  boiling  a  few  c.c.  of  the  filtrate  in 

*  test-tube,  over  the  mouth  of  which   place  a  strip  of  moistened  blue 

litmod-paper ;  the  presence  of  fatty  acids  will  change  the  paper  to  red. 

-Acetic  Acid, — ^In  large  quantities  this  acid  is  detected  by  its  odor, 

•^Dii    iij  gmaller  quantities  its   j^resence  is  determined  by  neutralizing 

^th  sodium  carbonate  the  watery  residue  of  the   ethereal   extract,  and 

*a cling  neutral  ferric  chlurid,  when   a   blood-red  color  will  be  struck. 

Waantitative  estimation  of  certain  constituents  is  desirable. 

^otal  Aeidittf. — To  10  c.c.  of  the  filtrate  add  1  or  2  drops  of  a  1  per 

-.**^'  alcoholic  solution  of  phetiophtfialein,  and  as  many  cubic  centimeters 

.      ^  decinormal  solution  of  sodiunj  hydrate  are  added  slowly  from  a  buret 

^       '*    the  reddish  color  that  appears  fails  to  disappear  on  shaking.      Tlie 

^l>erof  cubic  centimeters  of  the  decinormal  solution  normally  required 

j|r**S^8  from  4  to  6 :  hence,  if  these  be  multiplied  by  10,  we  have  40  to  60 

1      ^H^  percentage  of  acidity.     Under  pathologic  conditions  these  num- 

*"S  xnav  be  either  higher  or  lower. 

^tiiV^    ^-      - 


This  total  represents  both  free  and 

ined  acids.     If  no  organic  acids  be  present,  the  above  figures  will 

1^  f*^«:?sent  the  percentage  of  IlCl.      The  latter  is  also  reckoned  thus :  If 

^^  ^'^iiuired  5  c.c.  of  the  decinormal  solution  of  sodium  hydrate  to  be 

^^d  to  10  c.c-  of  the  filtrate  to  get  the  red  color  (alkalinity)  with  the 
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phenophthalein,  we  say  the  acidity  is  50,  and  multiplied  by  0*008,646  = 
0.1823  per  cent,  of  nydrochloric  acid.  It  should  be  stated  that  the 
normal  range  of  percentage  is  from  0.14  to  0.24. 

E»timation  of  Free  HUL — MintzB  method:  To  10  c.c.  of  the  filtrate 
add  a  decinormal  solution  of  sodium  hydrate  from  a  buret  until  no  re- 
action is  given  with  Giinzburg's  reagent.  The  number  of  c.c.  of  the 
decinormal  solution  used,  multiplied  by  10  and  then  by  0.008,646,  gives 
the  percentage  of  free  hydrochloric  acid. 

Topfer'8  Method. — To  10  c.c.  of  filtered  gastric  juice  1  or  2  drops 
of  Topfer's  reagent  are  added,  and  then  also  a  decinormal  solution  of 
soda,  drop  by  drop,  until  the  last  trace  of  red  has  changed  to  yellow. 
To  estimate  the  percentage  of  HCl,  the  number  of  c.c.  of  soda  solution 
required  to  neutralize  the  free  HCl  in  100  c.c.  of  stomach-contents  is 
multiplied  by  0.00365.  Example:  To  remove  the  red  color  4  c.c.  of 
soda  solution  are  required ;  hence,  0.00365  X  40  =  0.14,  the  percent* 
age  of  free  HCl. 

JEatimation  of  Lactic  Acid. — If  the  volatile  acids  are  present,  they 
should  be  removed  by  boiling.  Take  the  total  acidity  of  10  c.c.  of  the 
filtrate ;  then  to  a  second  10  c.c.  add  25  to  30  c.c.  of  ether ;  shake 
well,  allow  the  ether  and  filtrate  to  separate,  remove  the  ether,  and 
again  add  25  to  30  c.c.  of  ether ;  shake,  and  repeat  the  process.  Next 
obtain  the  acidity  of  the  watery  solution,  and  the  difference  between 
this  and  the  total  acidity,  multiplied  by  10  X  0.09,  will  give  approxi- 
mately the  amount  of  lactic  acid. 

In  the  gastric  digestion  of  the  albuminoids  (proteolysis)  the  proteids 
are  converted  into  peptone.  Although  commenced  in  the  stomach,  this 
function  is  dependent  in  greater  part  upon  the  action  of  the  pancreatic 
ferment  in  the  small  intestines.  Among  the  substances  earliest  engen- 
dered by  this  process  are  the  albumoses  (propeptone),  whose  separation 
may  be  thus  effected :  Add  a  small  quantity  of  a  saturated  solution  of 
sodium  chlorid  to  an  equal  amount  of  gastric  filtrate,  and  if  it  becomes 
cloudy  propeptone  is  present,  the  degree  of  the  cloudiness  indicating 
the  amount  present.  If  the  mixture  does  not  become  turbid,  add  a  few 
drops  of  acetic  acid,  when  it  will  become  so  in  the  presence  of  this  sub- 
stance, however  slight  the  quantity.  If  heated,  the  solution  becomes 
clear,  and  if  allowed  to  cool,  the  propeptone  precipitates  and  may  be 
obtained  by  filtration. 

In  a  later  stage  of  the  process  of  albumin-digestion  peptone  is  pro- 
duced and  its  detection  is  easy.  To  a  small  quantity  of  the  filtrate  (the 
propeptone  having  been  removed)  add  enough  sodium  or  potassium  hy- 
drate to  render  the  solution  alkaline;  then  add  a  few  drops  of  a  1  per 
cent,  solution  of  cupric  sulphate,  and,  if  peptone  be  present,  a  purplish 
color  is  presented. 

The  Test  for  Pepsin. — In  a  test-tube  containing  15  c.  c.  of  filtrate 
add  a  small  piece  of  egg-albumin,  and  keep  at  a  temperature  of  about 
100°  F. ;  if  present,  the  albumin  disappears  in  from  two  to  six  hours. 
If  hydrochloric  acid  is  absent  from  the  filtrate,  it  is  necessary  to 
add  a  few  drops  of  the  dilute  acid.  It  should  be  pointed  out  that 
laboratory  attempts  to  estimate  the  rate  of  albumin-digestion  are 
unreliable. 

Rennet  Ferment. — To  5  or  10  c.c.  of  raw  milk  add  a  few  drops  of  the 
gastric  filtrate,  and  keep  it  at  a  temperature  of  about  100°  F. ;  if  rennet 
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is  present,  coagulation  into  a  single  cake  occurs  in  from  a  few  minutes 
to  an  hour  or  more. 

Rennet  Zymogen  (which  is  converted  into  rennet  ferment  in  the  pres- 
ence of  an  acid). — To  5  c.c.  of  gastric  filtrate  add  enough  sodium  car- 
bonate or  sodium  hydrate  to  make  it  slightly  alkaline ;  then  add  calcium 
chlorid  (1—2  c.c.  of  a  2  per  cent,  solution) ;  then  mix  with  an  equal  quan- 
tity of  milk,  and,  if  zymogen  is  present,  coagulation  occurs  as  in  the 
case  of  rennet  ferment.  Both  rennet  ferment  and  rennet  zymogen  may 
be  assumed  to  be  present  when  HCl  has  previously  been  found. 

Starchy  Derivatives. — To  a  small  quantity  of  gastric  filtrate  add  1 
or  2  drops  of  Lugol's  solution ;  the  presence  of  dextrin  gives  a  blue 
reaction — erythroaextrin  purple,  achrqpdextrin,  grape-sugar,  and  malt- 
ose (intermediate  substances)— showing  a  yellowish  color.  If  there  is  a 
mixture  of  these  starchy  derivatives,  as  when  the  digestion  of  starches 
proceeds  naturally,  the  first  few  drops  of  Lugol's  solution  may  produce 
DO  color-reaction,  or  it  mav  be  taken  up  by  the  dextrose  or  maltose,  while 
the  addition  of  more  of  Lugol's  solution  will  give  a  purple  (if  erythro- 
dextrin  be  present)  or  a  blue  color,  due  to  starch. 

Indeed,  if  a  minute  quantity  of  the  solution  strikes  a  blue  or  purple 
tinge,  conversion  of  starch  into  maltose  has  been  abnormally  tardy.  I 
believe  this  is  oftenest  due  to  hyperacidity,  though  it  may  also  more 
rarely  be  due  to  a  defective  ptyaline-supply.^ 

The  Tests  for  tl^e  Motor  Function. — More  important  than  the  secret- 
ory is  the  motor  function  of  the  stomach.  There  are  three  recognized 
tests: 

The  oldest  method  is  that  of  Leube.  It  consists  in  washing  out  the 
stomach  from  six  to  seven  hours  after  a  large  meal,  preferably  consisting 
of  beef-soup  (13  oz.),  beefsteak  (6J  oz.),  bread  (1^  oz.\  and  water  (6} 
oz.),  or  from  two  to  two  and  a  half  hours  after  Ewald  s  test-breakfast. 
Normally,  the  stomach  should  be  empty  within  these  periods  of  time,  so 
that  if  a  residue  remains  it  denotes  a  lack  in  the  motor  force. 

Salol  Test  of  Ewald  and  Sievers. — Salol  being  composed  of  phenol 
and  salicylic  acid,  it  is  not  acted  upon  in  an  acid  medium ;  therefore, 
when  introduced  into  the  stomach  it  remains  a  stable  compound,  and  is 
only  broken  up  in  the  intestine  by  the  action  of  the  pancreatic  juice. 
The  salicylic  acid  is  absorbed  into  the  blood  and  eliminated  through  the 
urine,  in  which  it  can  be  detected  by  adding  a  few  drops  of  neutral 
ferric  chlorid,  a  violet  color  appearing.  The  patient  is  given  15 
grains  (1  gm.)  of  salol  in  two  thin  gelatin  capsules;  the  bladder  is  emp- 
tied, and  the  patient  told  to  urinate  every  half  hour  for  two  hours. 
Normally,  it  requires  from  three-fourths  to  an  hour  for  the  salicyluric 
acid  to  appear  in  the  urine,  but  when  the  motor  function  of  the  stomach 
is  much  impaired  it  may  recjuire  two  or  more  hours.  In  order  to  detect 
the  earliest  traces  of  the  eliminated  salicyluric  acid,  Ewald  and  Einhorn 
have  suggested  moistening  a  piece  of  filter-paper  with  the  urine,  and 
then  allowing  a  drop  of  neutral  ferric  chlorid  solution  to  come  in  con- 
tact with  it,  the  edges  of  the  drop  showing  a  violet  color  in  the  presence 
of  the  slightest  traces.     The  varying  reaction  of  the  intestinal  contents 

'  The  tests  for  the  estimation  of  the  combined  acidH.  of  some  of  the  fatty  acids,  and  of 
many  of  the  products  of  proteolysis  are  complicated  and  unnecesi>ary  in  an  ordinary  clini* 
c»l  examination. 
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renders  the  salol  test  very  unreliable.  Sometimes  in  healthy  individuals 
the  decomposition  of  the  salol  is  retarded,  and  to  overcome  this  objection 
Huber  has  suggested  the  determination  of  the  precise  time  when  the 
salicyluric  acid  no  longer  appears  in  the  urine.  He  found  that  normally 
it  required  from  twenty-four  to  thirty  hours.  If,  then,  the  reaction  out- 
lasts this  period,  it  shows  peristalsis  or  the  motor  function  to  be  unduly 
tardy.     Leube's  test  is  much  more  reliable. 

Klemperers  Oil-test — The  stomach  is  thoroughly  washed,  and  3J 
ounces  (100  c.c.)  of  olive  oil  are  poured  into  it  through  the  tube.  Two 
hours  later  the  remaining  oil  is  withdrawn  by  aspiration.  As  the  stom- 
ach-wall does  not  absorb  oil,  the  difference  between  the  original  amount 
and  that  withdrawn  shows  the  condition  of  the  motility.  Klemperer 
states  that  at  this  time  the  residue  should  not  exceed  20  to  40  c.c.  This 
test  is  also  unreliable. 

To  Test  the  Absorptiye  Power. — The  method  described  by  Penzoldt 
has  been  almost  universally  adopted :  A  capsule  containing  grains  1|> 
(0.1),  of  potassium  iodid  is  given  to  the  patient,  care  being  taken  that 
the  capsule  is  first  carefully  wiped.  The  iodid  is  absorbed  from  the 
stomach  and  appears  in  the  saliva,  which  is  to  be  examined  for  the  pres- 
ence of  iodin.  For  this  purpose  strips  of  starch-paper  (filter-paper 
moistened  in  a  solution  of  starch  and  dried)  are  used ;  they  are  moist- 
ened with  the  saliva  of  the  patient,  and  the  moistened  areas  treated 
with  a  drop  of  fuming  nitric  acid.  As  soon  as  the  iodin  enters  the  saliva, 
the  characteristic  reaction  for  starch  is  struck — a  blue  color.  Normally, 
this  reaction  occurs  in  from  ten  to  fifteen  minutes  ;  under  abnormal  con- 
ditions it  may  be  delayed  for  half  an  hour  or  more.  Rarely  it  f&ils  to 
occur.     This  test  cannot  be  strongly  depended  upon. 

PHYSICAL  OB  EXTERNAL  EXAMINATION. 

This  implies  the  well-known  physical  signs — inspection,  palpation, 
percussion,  succussion  or  splashing,  and  auscultation. 

Inspection. — (a)  General — This  may  give  an  idea  of  the  nature  of 
the  illness  as  well  as  its  severity  by  noting  whether  the  patient  appears 
to  belong  to  a  neurotic  group,  the  general  health  often  being  good,  or 
whether  the  patient  is  emaciated,  or  has  with  the  hitter  the  cachexia  of 
a  malignant  growth.  In  diseases  of  the  stomach  attention  should  be  di- 
rected to  the  mouth,  and  especially  to  the  teeth,  because  the  latter  are 
often  of  causal  importance  in  many  gastric  ailments.  Dental  affections 
often  prevent  the  possibility  of  curing  the  various  chronic  diseases  of 
the  stomach. 

(h)  Local  Inspertiofi. — In  patients  with  thin  and  relaxed  abdominal 
walls  the  contour  of  the  stomach  can  be  plainly  noted;  especially  is  this 
the  case  in  very  large,  dilate<l  stomachs  or  in  those  that  have  been  dis- 
phicod.  The  examiner  is  greatly  aided  by  inflating  the  stomach  with 
air  or  gas.  The  former  is  to  be  preferred,  for  the  reason  that  the  supply 
is  easily  regulated:  he  is  enabled  to  watch  the  different  steps  of  the  dis- 
tention, and  after  the  examination  is  completed  the  air  is  allowed  to 
escape  through  the  tube.  For  this  purpose  an  ordinary  stomach-tube  is 
most  convenient,  and  its  passage  is  to  be  effected  in  the  same  way  as  in 
removing  the  gastric  contents.     A  double  bulb-attachment  is  connected 
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with  the  external  end  of  the  tube,  by  means  of  which  air  is  readily 
forced  into  the  stomach  {Buneberg*8  method). 

Frerichs^  method  is  sometimes  used.  It  consists  in  administering 
^  (4.0)  of  tartaric  acid,  dissolved  in  half  a  glassful  of  water,  and  im- 
mediately afterward  ^  (4.0)  of  sodium  bicarbonate,  dissolved  in  the  same 
amount  of  water.  Effervescence  now  occurs,  with  a  progressive  visible 
distention  of  the  organ.  The  chief  objection  to  this  method  is  the  fact 
that  either  too  much  or  too  little  distention  is  obtained. 

The  inflated  stomach  presents  a  circumscribed  protuberance,  usually 
in  the  epigastric,  and  also  in  the  umbilical  region  if  the  organ  is  dis- 
located or  dilated.  The  air  may  find  its  way  into  the  intestine,  produ- 
cing a  visible  change  in  the  contour  of  the  abdomen.  Tumors  and 
other  abdominal  enlargements  may  also  be  recognized,  and  an  idea 
obtained  as  to  which  organ  is  involved,  after  making  due  allowances  for 
displacement,  as  in  gastroptosis  and  pyloric  carcinoma.  Exaggerated 
peristaltic  waves  may  also  be  noticeable  in  the  upper  portion  of  the 
abdomen,  usually  when  associated  with  the  stomach,  and  in  the  lower 
portion  if  it  is  in  the  small  intestine.  Peristalsis  is  increased  from 
various  causes — inflation  of  the  stomach,  external  tapping,  neuroses, 
pyloric  obstruction,  and  the  like. 

The  value  of  the  gastroscope  in  inspecting  the  interior  of  the  stom- 
ach is,  I  think,  doubtful.  Gastro-diaphany  (illumination  of  the  stomach) 
is  sometimes  useful  in  showing  the  fundus  extending  to  a  lower  level  (at 
the  navel)  than  is  indicated  by  percussion,  and  in  indicating  the  pres- 
ence of  tumors  in  the  anterior  wall  of  this  organ.  The  Rontgen  rays 
show  the  outline  of  the  stomach,  though  indistinctly,  after  the  admin- 
istration repeatedly  of  20  grains  of  bismuth  subnitrate. 

Palpation. — This  elicits  at  times  more  trustworthy  information  than 
inspection.  The  patient  should  be  in  the  recumbent  position,  the  lower 
limbs  partially  flexed  on  the  abdomen  and  the  head  low.  The  examiner 
should  stand  at  the  right  side  of  the  patient  and  use  the  right  hand, 
which  should  be  warm.  With  the  palmar  surface  down  gentle  pressure 
should  be  made  with  the  fingers  and  the  ulnar  side  of  the  hand.  If 
the  abdominal  wall  is  tense,  it  is  best  to  distract  the  attention  of  the 
patient  from  the  examination  by  talking  to  him.  In  this  manner  we 
can  corroborate  the  inspection  as  to  the  size,  shape,  and  position  of  the 
stomach,  and  can  detect  morbid  growths  and  determine  their  consistency 
and  movability. 

Deep  palpation,  by  increasing  pressure  with  a  slightly  rotatory  move- 
ment, elicits  the  degree  of  sensitiveness,  tenderness,  or  pain,  whether 
circumscribed  as  in  ulcer  or  diffuse  as  in  generalized  inflammatory  states 
(enterocolitis,  peritonitis).  In  deep-seated  tumors  palpation  should  also 
be  made  in  the  knee-elbow  position,  and  if  movable  they  may  drop  to 
the  abdominal  wall.  Gurgling  and  succussion-sounds  of  some  diag- 
nostic value  may  be  elicited.  In  some  instances  relief  from  pain  may 
be  noted  on  pressure  with  the  broad  hand  in  neuroses.  Variations  in 
the  degree  of  tension  and  of  resistance  are  found  and  prove  helpful. 

With  Boas'  algesimeter  we  are  enabled  to  detect  the  amount  of 
pressure  necessary  to  be  exerted  over  a  given  area  to  cause  pain  by 
reading  the  number  of  kilograms  from  a  scale.  In  some  instances  this 
is  a  serviceable  instrument,  but  in  ulcer,  when  palpation  must  be  done 
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with  the  greatest  gentleness,  it  would  not  be  a  very  safe  procedure  as 
compared  with  the  soft  hand — nature*s  own  instrument. 

Percussion. — The  patient  is  placed  in  the  recumbent  position ;  the 
examiner  uses  his  fingers  and  endeavors  to  discriminate  the  slightest 
differences  in  the  note,  and  percusses  lightly.  If  the  stomach  is  empty 
or  partially  filled  with  gas,  it  gives  a  lower  tympanitic  sound  than  the 
colon.  To  ascertain  the  size  and  position  of  the  stomach  by  percussion 
the  process  should  begin  at  the  symphysis  pubis  and  follow  the  median 
line  upward.  The  upper  border  of  the  stomach  is  at  the  ensiform  car- 
tilage, the  lower  about  two  fingers*  breadth  (3  cm.)  above  the  umbilicus. 
If  the  upper  margin  is  some  distance  below  the  ensiform,  displacement 
of  the  organ  is  indicated;  this  depression  may  be  occasioned  by  various 
diseases  of  the  thorax.  The  stomach  may  be  elevated  by  great  dis- 
tention of  the  gut  or  peritoneal  sac. 

It  is  well  to  trace  the  limits  of  resonance  of  the  stomach  and  of  any 
areas  of  dulness  met  with,  so  that  their  size  and  position  may  be  graph- 
ically represented.  The  differences  in  the  percussion-note  over  the 
stomach  and  colon  may  be  greatly  exaggerated  by  inflating  the  former. 
Runeberg's  method  is  to  be  preferred.  By  employing  light  percussion 
the  limits  of  the  stomach  can  now  be  easily  and  accurately  defined, 
unless  the  transverse  colon  be  at  the  same  time  greatly  distended 
with  gas.  In  such  instances  Dehio's  modification  of  riorry's  method  is 
to  be  resorted  to.  It  consists  in  giving  about  1  liter  (1  quart)  of  water 
in  fractional  doses  while  the  patient  is  standing ;  one-ouarter  of  the 
liter  is  swallowed  and  percussion  practised,  when  a  dull  note  will  be 
obtained  over  the  most  dependent  portion  of  the  stomach.  A  second 
quantity  of  equal  amount  is  given  and  a  re-examination  made,  and  so 
on,  the  object  being  to  ascertain  to  what  point  the  lower  border  sinks  on 
the  addition  of  more  fluid.  Boas  holds  that  this  method  tests  effectively 
the  tone  of  the  stomach,  and  that  a  marked  descent  of  the  lower  border 
after  each  addition  of  water  is  indubitable  evidence  that  there  exists 
weakness  or  atony  of  its  walls.  If  a  neoplasm  originates  posterior  to 
the  stomach  or  colon,  inflation  of  the  latter  may  cause  the  previous 
circumscribed  dulness  to  disappear. 

By  striking  the  abdomen  in  the  epigastric  region  splashing-sounds 
may  be  produced.  This  sign  is  of  diagnostic  value  in  dilatation  of  the 
stomach,  though  its  absence  does  not  contradict  the  presence  of  the 
dilatation.  Again,  if  the  spla«hing-sound  is  obtained  in  a  fasting  stom- 
ach, it  may  give  a  clue  to  some  abnormal  condition.  The  stomach  may 
contain  large  quantities  of  fluid  and  no  splashing-sound  be  obtained. 
Caution  should  be  exercised  lest  the  splashing-sound  sometimes  pro- 
duced in  the  transverse  colon  be  mistaken  for  that  originating  in  the 
stomach ;  in  the  former  the  sound  is  usually  associated  with  diarrhea, 
while  in  the  latter  constipation  usually  obtains.  The  outlines  of  the 
stomach  can  be  most  satisfactorily  determined  by  auscultatory  percussion. 

Auscultation. — Various  sounds  are  heard,  none  of  which  are  pathog- 
nomonic of  any  diseased  condition. 

SuceuHsion-soundfi  are  produced  by  shaking  the  patient,  and.  if  the 
stomach  is  dilated  and  contains  fluid,  the  sounds  may  be  audible  some 
distance  from  the  patient.  If  these  sounds  are  heard  after  digestion 
should  be  completed  they  indicate  some  abnormal  condition — defective 
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motility,  in  particular.  If  heard  below  the  umbilical  line,  it  usually 
indicates  dilatation.  In  motor  insufficiency  (atony)  of  the  stomach- 
walls  splashing-sounds  are  audible  after  swallowing  a  few  ounces  of  water. 
Partial  obstruction  of  the  cardiac  orifice  causes  a  delay  of  the  *'  deglu- 
tition murmur  "  (a  hissing  sound  followed  in  six  or  seven  seconds  by 
either  gurgling,  clucking,  sprinkling,  or  splashing),  as  heard  over  the 
esophagus  with  the  stethoscope  while  the  patient  is  swallowing  a  liquid, 
'^  while  in  complete  or  almost  complete  closure  of  the  cardia,  this  mur- 
mur is  absent "  (Ewald). 


MALPOSITION  OP  THE  STOMACH. 

The  stomach  may  occupy  a  truly  vertical  position  in  consequence  of 
the  persistence  of  the  normal  infantile  condition  or  of  improper  cloth- 
ing— e.  g.  long-continued  pressure  from  corsets.  Unless  an  angular 
condition  of  the  duodenum,  causing  obstruction  to  the  outflow  of  the 

SAtric  contents,  followed  by  dilatation  of  the  stomach,  be  engendered, 
e  malposition  is  of  little  or'no  clinical  significance.  Transposition  of 
the  stomach,  with  the  organs  occupying  the  right  hydochondrium,  is 
rarely  met  in  association  with  transposition  of  other  viscera. 

GASTROPTOSIS. 

Definition. — Downward  displacement  of  the  stomach.  The  lesser 
curvature  of  the  organ  lies  about  midway  between  the  ensiform  cartilage 
and  the  umbilicus,  and  the  greater  curvature  near  the  symphysis  pubis. 

Btiology. — So  far  as  our  present  knowledge  extends,  the  conditions 
and  circumstances  contributing  mostly  to  the  origin  and  development 
of  gastroptosis  are — (a)  Age  and  sex.  Meinert  of  Dresden  found 
among  girls  of  fourteen  years  gastroptosis  in  80  per  cent.,  and  among 
the  women  who  presented  themselves  at  his  private  clinic  in  90  per  cent. 
According  to  my  observation,  gastroptosis  is  not  as  frequent  among 
American  girls  and  women  as  among  the  Germans.  '*  Dislocation 
occurs  in  about  5  per  cent,  of  the  male  population  of  Dresden."  (6) 
Improper  clothing,  particularly  tight  lacing,  {c)  Dislocation  of  the 
right  kidney.  This  operates  potently,  and  prolapse  of  other  abdominal 
organs,  as  the  liver  and  intestines,  is  often  associated,  and  may 
constitute  the  chief  point  of  departure,  (rf)  Repeated  pregnancies,  in- 
ducing a  relaxed  state  of  the  abdominal  wall,  {e)  Muscular  strain  and 
local  injury,  by  diminishing  the  tonicity  of  the  gastrohepatic  omentum. 
(/)  Abnormalities  of  the  chest-formation  (kyphosis) ;  great  meteorism, 
and  enlargement  of  the  abdominal  organs,  especially  of  the  spleen  and 
liver.  Certain  chronic  diseases  may  be  active — e,  g.  chlorosis,  tuberculosis. 

Sjrmptoms* — Malposition  of  the  stomach  may  exist  without  symp- 
toms, but  in  most  instances  it  produces  functional  disturbances  of  clin- 
ical importance.  The  latter  are  due,  first,  to  the  difficulty  that  the 
stomach  experiences  in  emptying  its  contents.  Soon  functional  dis- 
orders arise  in  consequence  of  gastric  atony,  and  later  there  is  apt  to 
be  a  greatly  diminished  gastric  secretion,  associated  with  a  nervous  dys- 
peptic condition.  Especially  to  be  emphasized  is  the  fact  that  the  stom- 
ach may  be  of  natural  or  of  diminished  size  (as  the  primary  result  of 
the  compression  of  the  corsets — Fleiner),  or  it  may  be  dilated — a  not 
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uncommon  event  that  often  colors  the  clinical  picture  in  a  peculiar  man- 
ner. Constipation  due  to  defective  peristalsis,  and  colicky  pains  due  to 
spasm  of  the  intestinal  muscles,  are  important  features. 

Physical  examination  of  the  inflated  stomach '  permits  the  accurate 
demonstration  of  gastroptosis.  The  epigastrium  is  hollowed,  while  the 
lower  quadrants  of  the  abdomen  are  prominent.  The  percussion-note 
now  indicates  the  position  of  the  organ.  It  is  to  be  borne  in  mind  that 
the  cardiac  end  remains  fixed  at  the  twelfth  dorsal  vertebra,  while  the 
pylorus  moves  downward  and  to  the  left:  this  will  explain  why  the 
epigastrium  is  free  of  gastric  tympany.  Succussion  splashing-sounds 
may  be  heard  if  atony,  with  retained  gastric  contents,  obtains.  The 
differentiation  of  gastroptosis  from  dilatation  of  the  stomach  is  also  ac- 
complished by  the  method  of  inflation,  since  this  makes  plain  the  course 
and  position  of  the  lesser  curvature  and  of  the  pylorus. 

The  prognosis  is  not  bad ;  it  is  modified  in  some  cases  by  the  pres- 
ence of  special  causal  agencies,  and  in  others  by  the  occurrence  of  cer- 
tain complications,  as  dilatation  of  the  stomach. 

The  treatment  has  relation  to  the  removal  of  all  causes  that  favor 
the  condition.  Nervines  and  nutrients  afe  especially  to  be  employed. 
Gtistropexy  and  gastrorrhaphy  have  given  promising  results. 


DILATATION  OP  THE  STOMACH. 

The  condition  is  to  be  subdivided,  clinically,  into  acute  and  chronic 
forms.  The  normal  capacity  of  the  stomach  varies  within  rather  wide 
limits,  though  the  maximum  normal  capacity,  according  to  Ewald,  does 
not  exceed  1600  c.c.  (1.5  quarts) ;  enlargements  above  this  capacity 
may  then  be  said  to  fall  under  the  heading  of  dilatation. 

Pathology  and  Etiology. — The  chief  factor  in  the  production  of 
chronic  dilatation  is  pyloric  stenosis.  This  is  usually  due  (a)  to  such 
diseases  of  the  stomach  as  carcinoma,  cicatrix  of  an  ulcer,  fibroid  over- 
growth and  contraction  of  the  pylorus,  or  the  contraction  consequent 
on  the  action  of  corrosive  poisons ;  (6)  to  the  external  compression  aris- 
ing from  carcinoraa  of  the  liver,  pancreas,  or  gall-bladder,  from  the 
omental  lyraph-glands,  and  not  infrequently  from  a  displaced  right 
kidney,  or  from  large  gall-stones ;  {c)  congenital  pyloric  stenosis  and 
adhesions  about  the  pylorus  may  also  act  as  causes  of  dilatation. 

Obviously,  in  all  such  instances  increased  force  is  necessary  to  pro- 
pel the  food  from  the  stomach  into  the  duodenum,  thus  leading  gradually 
to  a  hypertrophy  of  the  muscular  fibers ;  this  is  noted  in  an  especial 
degree  in  the  immediate  vicinity  of  the  pylorus.  So  long  as  this  hyper- 
trophied  state  of  the  muscular  layer  compensates  for  the  obstructive 
lesion  no  pathologic  dilatation  can  occur.  Just  as  soon,  however,  as 
the  muscles  prove  to  be  inadequate  on  account  of  secondary  degenera- 
tive changes,  accumulation  of  the  undigested  food  in  the  stomach  en- 
sues.    This  tendency  for  the  contents  of  the  stomach  to  accumulate  is 

*  Inflation  niav  be  acconjplishetl  by  the  use  of  eflervescent  mixtures  or  by  the  intro- 
duction of  atniosplieric  air  (vide  ante). 
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very  much  augmented  by  the  increasing  weakness  of  the  muscle  on  the 
one  hand  and  the  increasing  degree  of  stenosis  on  the  other.  A  further 
step  in  the  anatomic  alteration  is  the  development  of  a  chronic  gastric 
catarrh  in  consequence  of  the  chemical  and  mechanical  effect  of  the  un- 
digested food,  the  latter  inevitably  undergoing  fermentative  aud  putre- 
factive changes  from  prolonged  retention.  The  degree  of  dilatation  is, 
to  some  extent,  augmented  by  the  generation  of  excessive  amounts  of 
gases  under  these  abnormal  conditions,  as  well  as  by  the  great  weight  of 
Uie  accumulated  gastric  contents.  When  produced  in  this  manner  the 
stomach  attains  enormous  dimensions,  and  one  instance  has  been  re- 
corded in  which  it  was  capable  of  containing  90  pounds  of  fluid  (Loomis). 
Dilatation  is  usually  general,  though  there  may  be  mere  diverticula  cor- 
responding to  the  seats  of  ulcers  or  to  erosions  of  the  walls. 

Dilatation  may  also  occur  independently  of  pyloric  stenosis,  thoush 
this  class  of  cases  is  not  so  large  as  the  preceding,  nor  does  the  condi- 
tion attain  so  pronounced  a  degree.  In  this  variety  of  dilatation  there 
is  atony  of  the  muscular  coats,  due  to  various  and  dissimilar  causes : 
(a)  repeated  over-strain  of  the  muscular  layer,  due  to  over-filling  of  the 
organ  with  food  and  drink,  is  a  comparatively  frequent  cause,  and  one 
met  with  in  diabetics  and  in  those  who  habitually  drink  large  quantities 
of  beer ;  (6)  chronic  gastric  catarrh  frequently  weakens  the  muscle,  and 
more  especially  when  associated  with  an  over-indulgence  in  food  and 
drink  ;  (c)  fatty  and  other  forms  of  degeneration  or  nutritional  disturb- 
ances associated  with  certain  constitutional  diseases  (particularly  carci- 
noma, anemia,  and  tuberculosis) ;  (d)  congenital  weakness  of  the  mus- 
cular coat;  (e)  impaired  innervation,  leading  to  imperfect  peristalsis  and 
consequent  dilatation;  (/)  omental  hernias  (Bamberger)  that  drag  down 
the  stomach  ;  (g)  fibrous  bands,  by  binding  the  stomach  to  other  organs, 
will  occasionally  cause  slight  dilatation. 

ActUe  dilatation  has  for  its  chief  causes — (a)  specific  fevers,  pro- 
ducing parenchymatous  degeneration  of  the  muscular  coats ;  {h)  the 
acute  paralytic  distention  of  Fagge,  who  ascribed  the  condition  prima- 
rily to  chronic  catarrhal  inflammation  ;  (c)  the  drinking  of  large  quan- 
tities of  effervescing  liquids;  (d)  followinrr  ahock  (Boas,  Rosenheim); 
(e)  sudden  obstruction  of  the  pylorus  and  of  the  duodenum  (Bettmann). 

Clinical  History. — Since  the  diseases  causing  dilatation  are  numer- 
ous and  diverse,  the  clinical  history  presents  great  variations.  Associated 
with  the  symptoms  of  dilatation  are  usually  those  of  the  causal  affections, 
and  the  latter  sometimes  overshadow  the  former.  Among  the  earlier 
symptoms,  increased  hunger  and  thirst  are  frequently  observed,  partly 
due  most  probably  to  the  general  condition  of  inanition.  The  thirst  is 
also  due,  according  to  Von  Weinig,  to  the  fact  that  the  stomach  does 
not  readily  absorb  water,  and  the  pyloric  obstruction  prevents  the  j)assage 
of  water  into  the  intestines.  Vomiting  occurs  at  intervals  of  several  days, 
the  matter  ejected  amounting  to  from  1  to  3  gallons  (4-12  liters).  Ihe 
clinical  characters  of  the  vomitus  are  strikingly  peculiar.  Occasionally 
the  vomiting  occurs  more  or  less  regularly  some  hours  after  feeding.  The 
ejecta  often  contain  remnants  of  previous  meals,  are,  as  a  rule,  excess- 
ively acid,  emitting  a  sour  odor,  and  on  microscopic  examination  they 
show  bacteria,  sarcinae,  and  torulae  in  great  numbers.  The  vomitus  un- 
dergoes fermentative  changes  very  rapidly,  is  ill-smelling,  the  odors 
being  mainly  due  to  sulphuretted  and  phosphuretted  hydrogen.    It  con- 
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flists  of  acetic,  butyric,  and  lactic  acids  and  partially  decomposed  fc 
(11  CI  bum*;  usually  absent),  and  on  standing  separates  into  three  kjftl: 
— an  upper  layer  of  brownish  froth,  a  middle  one  of  grayii^li-broi*D 
fluid,  and  a  lower  one  composed  of  rem  nan  ts  of  food*  The  acid 
contents  of  the  stomach  are  not  infrequently  regurgitated,  cau^iiij 
pyroHB.  Eructations  of  foul  gases  are  also  common,  and  certain  gtn 
symptoms  almost  invariably  ensue.  Progreasive  emaciation  naturall] 
follows,  sometimes  becoming  extreme.  A  characteristic  symptom  iaw 
cular  cramp  affecting  the  calves  of  the  legs  and  sometimes  spreadiDgto 
the  flexors  of  the  arfns  and  the  abdominal  muscles,  Owing  to  thefict 
that  but  a  small  amount  of  liquid  reaches  the  intestines^  and  also 
impaireil  absorption  from  the  stomach,  there  are  eonstipaiion  and 
urine,  the  hitter  usually  being  alkaline  in  reaction.  The  ni 
phenomena  of  chronic  gastritis  are  in  evidence  and  iDBomnia  i»  oft«B 
pronounctHl.  Loi8  of  consciousness  has  been  met  with.  Tetania,  partic- 
ularly after  lavage,  lias  also  been  observed.  Cardiac  palpation  aad 
arrythmia  are  often  present  and  are  induced  principally  by 
eifects  of  the  dilatation.  Nocturnal  dyspnea  (asthma  ?)  may  develo] 
A  striking  iustarice  is  reporter  I  by  J.  T.  Whitcomb  in  which  nearly 
the  muscles  of  the  boily,  including  those  of  the  esophagus,  appenml 
be  in  a  tetanic  condition,     Dreschfleld  calls  attention  to  ^/  ^ 

epigastric  veins  in  both  inguinal  regions  its  an  evidence  ^i  f 

the  stomach ;  he  has  observed  it  in  more  than  60  case,*?*  and  rvim 
compression  of  tributaries  of  the  portal  vein  by  the  dilated  and  disp 
stomach  m  the  supposed  cause  of  the  condition. 

Physical  Sign^^—^Inspeetiou  reveals  a  rounded  prominence  jost  aKove 
the  umbilicus  in  the  supine  and  just  below  the  umbilicus  in  the  staadin^ 
posture.     In  the   epigastric   region  there  is  sometimes  a  noticeable  d^ 
pression.     Obviously,  then,  the  abdomen  is  a.Hyinmetric  in  appearaDCft 
The  outlines  of  the  stouiacb  may  be  made  <listinct  by  the  patient  taki 
an  effervescing  draugtit,  and  may  sometimes  be  readily  seen,  parti 
the  greater  curvature,  ''"passing  ohliquely  from  the  tip  of  the  tei 
on  the  left  side  toward  the  pubes,  and  then  curving  upward  to  tbe"ftj 
costal   margin '*  (Osier),      Sometimes  peristalsis   is   visible   through 
ahdominal  walls,  and  rarely  the  peristaltic  waves  arc  aeen  pas^iing  from 
right  to  left.     These  movements  may  be  excited  mechanically  by  varioui 
manipulations.     Palpation. — The  increased  resistance  of  the  walk  of  *' 
stomach  and  their  peculiar  elasticity  aid  us  in   mapping  out   the  «>nt«i 
of  the   stouiacb   with   more   precision   by   palpation    than    by   iu»()ectj^ 
alone.     The  movements  of  the  organ  can  be  phiinly  felt,  frequently  lidd- 
ing up  to  a  pyloric  mass.   A  sign  of  considerable  diagnostic  Jm|M)rtamt»» 
the  loud  splashing  sound  obtained  by  tap|*iug  the  region  of  the  stomi 
with  the  finger-tips  of  both  hands  alternately,  or  by  t^haking  the  bo 
while  the  hand  is  placed  over  the  epigastrium,  though  this  should  not 
mistaken  for   a  similar  sound   that   may   be  obtained  when  the  coloo 
contains  fluid.      The  patient  may  produce  and  maintain  similar  5pl4.<k- 
ing-sounds  by  voluntary  efibrts.     A  tymor  of  the  f>yloru8,  which  is ofi«'0 
displaced,  may  be  palpable.     Percussion  furnishes  subsidiary  efiileDce 
as  conjf)ared    with  palpation.      The  examiner  should  first  percu.^»    " 
empty,  and  then  the  filled  stomach,  if  he  would  obtain  reliable  aid  i^^ 
this  sign.     When  empty,  an  increased  area  of  tympanitic  resimauw**^ 
be  obtained,  extending  from  above  downward  to  a  point  sever^  Mxd^^ 
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below  the  umbilicus.  If  now  water  amounting  to  1  quart  (1  liter)  be  in- 
troduced into  the  organ,  and,  in  consequence,  a  line  of  dulness  at  or  below 
the  navel  be  noted  where  tympanitic  resonance  had  been  found,  we  have 
good  evidence  of  the  existence  of  dilatation.  The  posture  of  the  patient 
should  next  be  changed,  when  it  will  be  found  that  the  line  of  dulness 
has  also  altered.  The  stomach  may  be  expanded  by  gas  or  air  {vide 
Physical  Examination)  and  its  limits  mapped  out  by  auscultatory  percus- 
9ton.  Auscultation  reveals  little  that  is  of  diagnostic  value.  The  transmit- 
ted sounds  heard  over  the  stomach  have  a  metallic  ring.  I  have  confirmed 
the  observation  by  Franck  and  others,  who  claimed  to  have  heard  pecu- 
liar gurgling  sounds  produced  by  the  heart's  action  and  systolic  in 
rhythm.  Fluids  swallowed  by  the  patient  may  be  heard  dropping  into 
the  dilated  stomach,  and  succussion-sounds  may  be  elicited  by  shaking 
his  body.  Measurements  made  by  introducing  a  probang  into  the  stom- 
ach until  it  reaches  the  greater  curvature  are  valuable  only  when  the 
degree  of  dilatation  is  considerable,  on  account  of  the  obvious  chances  of 
error.  In  health  the  instrument  passes  about  60  cm.  (24  inches),  reach- 
ing a  point  more  or  less  nearly  on  a  level  with  the  umbilicus,  while 
under  conditions  of  extreme  dilatation  it  may  be  introduced  70  cm.  (28 
inches). 

Diagnosis. — The  diagnosis  embraces,  first  and  foremost,  the  recog- 
nition of  the  special  causes.  The  unmistakable  clinical  manifestations 
are  the  characters  of  the  vomitus  and  the  peculiar  manner  of  recurrence 
of  the  vomiting.  These,  together  with  the  physical  signs  and  a  know- 
ledge of  the  causal  condition  in  the  individual  case,  are  adequate  for  a 
positive  diagnosis. 

Differential  Diagnosis. — The  condition  is  most  apt  to  be  confounded 
with  ascites  or  over-distention  of  the  bowel,  and  in  the  female  with 
ovarian  cyst.  In  dilatation  of  the  intestines  the  gastric  symptoms  of 
dilatation  of  the  stomach  are  wanting ;  moreover,  the  physical  signs  are 
dissimilar.  The  splashing  sounds  on  manipulation,  the  line  of  dulness 
below  the  umbilicus  after  filling  the  stomach,  and  other  signs  so  signifi- 
cant of  gastric  dilatation  are  absent  in  over-distention  of  the  intestines. 
In  addition,  we  should  make  trial  of  the  salol  test,  though  this  is  now 
considered  of  little  value  {vide  Chemical  Examination).  In  dilatation 
of  the  stomach  salicyluric  acid  appears  in  the  urine  two  or  three  hours 
after  salol  has  been  taken,  while  in  health  as  early  as  from  one-half  to 
one  hour.  From  dilatation  of  the  stomach  we  may  discriminate  ascites 
by  the  history  and  by  the  characteristic  gastric  symptoms  belonging  to 
the  former  affection.  In  dilatation  the  abdomen  is  asymmetric,  the  pro- 
jecting prominence  being  in  the  vicinity  of  or  just  below  the  umbilicus. 
In  ascites  the  lower  portion  of  the  abdomen  is  chiefly  distended,  and 
on  assuming  the  recumbent  posture  the  abdominal  area  becomes  broad- 
ened and  flattened.  On  palpation  fluctuation  may  be  elicited  in  the 
hypogastric  and  iliac  regions.  Megalognstria^  or  simple  "  big  stomach,'' 
is  distinguished  by  its  absence  of  symptoms,  and  especially  by  the  fact 
that  the  food  is  passed  into  the  intestines  as  quickly  as  in  health. 
Oastroptosis  is  easily  distinguished  from  gastric  dilatation  {vide  article 
on  Gastroptosis).     The  distinction  is  aided  by  the  use  of  the  r-rays. 

Acute  Gastric  Dilatation, — Acute  dilatation  of  the  stomach  has  a 
sudden  onset,  and  gives  rise  to  all  of  the  above-mentioned  physical  signs. 
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In  thia  type  of  the  disease,  however,  vomiting  is  more  frequent  mnd 
severe  than  in  the  chronic  form.  Cyanosis  is  a  common  symptom^  and 
pain  often  a  prominent  one.  The  patient  frequently  passes  into  a  condi- 
tion of  collapse  that  may  prove  speedily  fatal.  Acute  dilatation  may 
arise  in  the  course  of  chronic  gastrectasis.  Some  of  these  cases  prob- 
ably represent  a  mere  episode  in  the  course  of  the  chronic  disease  (Veeder, 
Todd). 

ProgfUOSis* — The  prognosis  in  the  aeuts  form  is  uncertain,  though 
the  majority  of  cases  recover ;  the  condition  may,  however^  tend  to 
merge  into  the  chronic  form. 

Uhromc  dilatation  offers  a  bad  prognosis,  most  instances  being  utteriT 
incurable.  Obviously,  it  depends  greatly  upon  the  causal  conditions.  A 
resort  to  surgical  interference  sometimes  gives  promise  of  a  more  favor- 
able  subsequent  course  in  cases  of  cicatricial  stenosis.  Cases  of  dilala- 
tion  that  are  not  secondary  to  pyloric  obstruction,  however,  give  a  more 
favorable  prognosis  on  the  whole* 

Treatment- — One  of  the  chief  aims  of  the  physician  should  be  to 
lessen  the  labor  of  the  muscular  coat  and  to  prevent  the  continual  nec6»* 
sity  of  passing  the  contents  of  the  stomach  into  the  intestines.  This  is 
to  be  accomplished  by  careful  attention  to  the  character  and  amount  of 
food  taken  and  by  b^quent  cleansing  of  the  stomach.  It  is  neces- 
sary to  thoroughly  empty  the  organ  by  lavage^  this  being  repealed 
daily*  A  thorough  and  safe  manner  of  washing  out  the  stomach  is 
by  means  of  the  soft  N^laton  catheter,  its  introduction  being  unat- 
tended by  injurious  local  effects.  Perhaps  the  best  way  in  which 
to  thoroughly  empty  the  stomach  is  by  the  use  of  tlie  stomach- 
tube,  as  will  be  detailed  under  Chrunic  Gastritis.  Recently  this  hM 
been  replaaed  by  the  siphon  apparatus  as  a  simpler  and  more  con- 
venient mechanism  than  the  former,  and  one  not  so  likely  to  be  at- 
tended with  harmful  effects,  though  perhaps  less  eflScacious.  The  long 
course  of  the^e  conditions  renders  it  deeimble  that  the  patient  should, 
whenever  possible,  be  taught  to  wash  out  his  own  stomach.  On  account 
of  the  fermentative  and  putrefactive  changes  going  on  in  the  ingceta 
It  is  necessary  to  use  weak  antiseptic  solutions  for  this  purpose,  iiuitA» 
ble  ones  being  a  3  per  cent,  solution  of  boracic  acid  or  a  1  per  cent, 
solution  of  salicylic  acid.  Subsequently  warm  water  alone  may  be  em- 
ployed. The  diet  should  be  composed  chiefly  of  Huids,  given  in  i<mM 
quantities  and  at  stated  intervals.  If  the  pyloric  obstruction  be  not  lcii> 
far  a<lvanced,  tender  meatus,  ^ggs,  and  other  easily  digested  albuminous 
articles  of  food  may  be  allowed  in  moderate  quantities.  Since  gastric 
digestion  and  absorption  are  very  often  markedly  impaired,  it  is  well  also 
to  include  those  substances  that  are  readily  digested  and  assimilated  after 
leaving  the  stomach,  though  the  latter  must  be  given  in  a  fluid  stati?.  In 
no  other  manner  can  we  bring  such  marked  relief  from  disagreeable 
gastric  symptoms  as  by  n  suitable  dietary,  and  in  no  other  mamoer 
ean  the  general  nutrition  of  the  patient  be  so  markedly  improved.  The 
weakened  condition  of  the  muscle-walls  is  due  to  over-strain  and  to 
degenerative  processes  ;  hence,  after  having  removed  as  much  of  iJie 
labor  thrown  upon  it  as  possible,  we  should  attempt  to  overcome  its 
paretic  state  by  the  employment  of  such  agents  h^  strychnin  and  elec- 
tricity. Stockton,  and  later,  Reed  and  others,  have  obtained  good 
results  from  direct  electrization  of  the  stomach  by  the  use  of  special 
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electrodes ;  it  improves  motility  and  lessens  the  size  of  the  organ. 
Exercises  to  develop  the  muscles  and  abdominal  massage  are  useful. 
For  the  associated  catarrhal  state  the  remedies  recommended  under 
Chronic  Gastric  Catarrh  may  be  employed. 

Since  some  of  the  more  annoying  symptoms  and  remote  evil  conse- 
quences are  directly  attributable  to  the  fact  that  too  small  a  proportion 
of  the  stomach-contents  finds  its  way  into  the  intestines,  we  should  com- 
pensate for  this  deficiency  of  intestinal  fluid  by  rectal  injections  of  a  weak 
solution  (gr.  v  to  3j — 0.324  to  32.0)  of  sodium  chlorid,  not  less  than  one 
pint  of  this  solution  being  injected  twice  daily.  In  addition,  nutrient 
enemata  should  be  employed  when,  despite  proper  regulation  of  the 
dietary,  loss  of  flesh  and  strength  continue.  For  the  anemia  and 
debility  tonics  are  indicated,  particularly  iron,  which  may  be  adminis- 
tered hypodermically  in  the  form  of  the  albuminate.  Finally,  surgical 
intervention  may  become  necessary. 


INFLAMMATORY  DISEASES  OP  THE  STOMACH. 

ACUTB  CATABBHAIi  GASTRITIS. 
(Acute  Gastric  Catarrh,) 

Definition. — An  acute  catarrhal  inflammation  of  the  mucous  mem- 
brane of  the  stomach,  attended  with  more  or  less  severe  local  and  con- 
stitutional symptoms. 

Pfttiiology. — The  postmortem  evidences  of  an  acute  inflammation 
of  the  gastric  mucosa  are  distinctive  only  of  the  graver  forms,  since  the 
latter  alone  usually  terminate  fatally.  Observations  upon  cases  of  gas- 
tric fistula,  however,  have  shown  that  in  the  milder  grades  of  acute  gas- 
tric catarrh  the  morbid  appearances  are  similar  to  those  characteristic 
of  acute  catarrhal  inflammations  of  the  portions  of  mucous  membrane 
normally  exposed  to  view.  Thus,  at  first  there  are  small  irregular 
patches  of  redness,  slight  swelling,  dryness,  and  ecchymosis.  Later, 
serum  effused  from  the  congested  vessels,  and  mixed  with  an  increased 
quantity  of  mucus,  escaped  leukocytes,  and  desquamated  epithelium,  is 
present.  Hemorrhagic  erosions  may  be  seen ;  the  mucous  membrane 
is  now  thickly  swollen,  softened,  and  covered  with  a  tenacious  muco- 
pus,  which,  from  an  increase  in  the  number  of  leukocytes  in  a  more 
intense  inflammation,  may  pass  into  a  purulent  exudate.  Infiltration 
and  swelling  of  the  solitary  lymph-follicles  are  frequent ;  these  some- 
times form  minute  abscesses  that  burst  and  result  in  follicular  ulcers. 
The  gastric  tubules  may  be  filled  with  a  granular  debris  of  epithelial 
cells  that  have  undergone  cloudy  swelling  and  fatty  degeneration.  The 
above  changes  are  more  commonly  seen  near  the  pylorus. 

Btiology. — The  predispofnng  causes  of  acute  gastric  catarrh  em- 
brace those  various  impairments  of  the  system  in  which  the  normal  func- 
tional activity  of  the  stomach  is  altered  or  diminished.  Those  are  seen 
as  the  result  of  (a)  improper  hygienic  surroundings ;  (h)  malnutrition ; 
(c)  the  various  anemias ;  (d)  in  gouty  and  rheumatic  subjects ;  (e)  in  the 
tuberculous,  cancerous,  and  malarial  dyscrasiie;  (/)  associated  with 
chronic  passive  hyperemia  of  the  stomach  due   to  emphysema  of  the 
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luDgs,  cirrhosis  of  the  liver,  and  renal  and  cardiac  diseaae^ ;  (^)  in  ftieli 
and  delicate  children,  in  convalescents  from  acute  disearses.  and  in  tne^ 
vated  chronic  invalids.     (A)  Persons  having  chronic  gastric  catarrh  \ 
predisposed  to  superadded  attacki^  of  the  acute  disorder* 

The  ejccitants  are  mainly  (1)  dietetic.     These  include  the  ingestioal 
of  much   indigt^stible  food;  food  or   drink  that  is   too  hot  or  loo  coll] 
(lher)tial)i  sour  and  highly -seasoned  articles;   the  too  free  use  of  coft«liJ 
raents ;    and   especially   the   eating  of  decomposed   canoed  goods  aa 
tainted  meats.      In  cases  due  to  the  latter  the  fermentative  and  patrt 
factive  a^fents  (acetic,  lactic,  and  butyric  acids,  and   the  ptomam??)  i 
tbe  immediate  causes  of  tbe  catjirrhal  inflammation  and  tend  to  pro<luo 
the  con.^titutional  disturbancej*,  sometimes  typhoid  or   septic  in  n»mn 
that  give  rise  to  the  so-called  ''gastric  fever/'     Tbe  term  " crapulo^ 
(fagtritis  "  has  been  applied  to  those  cases  due  to  gluttonous  iDeals.    (I 
Toxic  gastritis.    Excessive  indulgence  in  spirituous  liquors  i^  a  comma 
cause.     Certain  drugs,  as  tbe  salicylates,  iodids,  bromids*  arnsenic,  in 
mercury.     (For  the  intense  form  of  toxic  gastritis,  fettle  p*  756.)    (J 
Acute  infectious  fevers,  as  measles,  typhus  fever,  and  scarlatirm,  f>n 
voke  the   disorder  {•"  infect  ioui  gastritis''),    as   do   also  remittent  && 
intermittent  fevers,  especially  when  of  the  pernicious  variety.    (4)  Theia 
fluence  of  cold  as  an  excitant  of  this  disease  has  very  probably  been  of« 
estimated.  (5)  iSincethe  publication  of  the  observations  by  Klebs,  FranW 
and  others,  the  mi/eotic  origin  of  tbe  condition  cannot  any  longtr  * 
doubted.     Among  the  microorganisms  incriminated  are  the  anthrax  bi- 
cillus,  tbe  favus  fungtis,  the  Oidiiirn  albicans,  and  the  yeast  fungus. 

Clinical  History.— The  symptoms  of  the  ordinary  or  milder  faril 
ety  of  acute  gastric  catarrfi  are  embraced  in  the  description  of  the  "auk 
acute  gastritis  '*  or  '*  acute  dyspepsia  "  of  some  writers.  Soon  after  i 
ing  there  are  uneasiness,  fulness,  pressure^  distress,  and,  perhaps,  &  do^ 
pain  referred  to  the  epigastrium.  Thirst  is  common,  also  nausea,  emil 
tations  of  gas  or  liquid,  and,  less  often,  vomiting.  The  vomitu* 
sista  of  undigested  food,  considerable  mucus,  and  fluid  constituents  tbi 
are  sometimes  bile-staiHed.  The  percentage  of  HCl  in  the  stomacli 
contents  is  variable,  although  either  absent  or  greatly  diminished  a?  \ 
rule.  The  tonffue  is  coateii.  The  general  condition  of  the  potie 
remains  unimpaired,  and  the  average  duration  is  less  than  twenty-fott 
hours.  In  sn^erer  eases  the  symptoms  before  stated  are  intensified*  awj 
particularly  the  nausea  and  vomiting.  Physical  exploration  dia-lo^" 
slight  prominence  of  the  epigastric  area,  with  more  or  less  tenJerocsi 
on  palpation.  The  lontjiie  is  dry  and  heavily  coated,  tbe  breath  unplcaj*- 
ant  as  a  rule^  the  patient  eoniplaining  of  a  Hat  or  bitter  taste  in  *^* 
mouth.  Constiltitional  aifrnptoins  ajipear  early,  and  the  onset  is  o^^^ 
marked  by  rigor  and  a  febrile  reaction,  the  temperature  rising  tn  UC 
or  even  108^  F.  (38.8^-39.4^  C).  Herpes  may  appear  on  the  \\^^^ 
skin — a  fact  that  points  to  the  infectious  nature  of  this  complaint  The 
puhe  is  usually  accelerated,  and  there  are  indisposition  to  exerttont 
headache,  dulness,  and  other  nervous  symptoms.  An  erythcrast^^ 
cutaneous  eruption  is  often  present,  and  particularly  in  febrilr  r,t5f*  '" 
children.  The  marked  general  disturbance  is  due  to  the  toxic  efTt^cU*'* 
the  products  of  fermentation  ami  decomposition.  fl 

Complicatiotis. — Constipation  is  a  comparatively  frequent  compB"" 
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cation,  and  diarrhea  a  comparatively  infrequent  one.  Either  coinci- 
dently  or  by  direct  extension  the  duodenum  is  similarly  affected,  and 
in  some  instances  jaundice  becomes  an  accompanying  feature.  The 
duration  of  this  variety  of  the  disease  rarely  exceeds  four  or  five  days. 

Diagnosis. — The  diagnosis  of  the  lighter,  afebrile  forms  of  the  dis- 
order is  not  attended  with  the  slightest  difficulty.  A  logical  diagnosis 
in  cases  in  which  well-marked  local  and  general  symptoms  appear  is  not 
easy.  The  definite  etiology,  the  vomiting  (affording  temporary  relief), 
the  pain  or  tenderness,  the  sudden  rise  of  temperature,  and  the  equally 
sadden  fall  at  the  end  of  a  few  days,  however,  are  almost  unequivocal. 

Differential  Diagnosis. — The  absence  of  prodromata,  of  rose  spots,  of 
the  peculiar  temperature-range,  and  of  enlargmeut  of  the  spleen  serve 
to  distinguish  this  complaint  from  typhoid  fever.  The  instances  of  in- 
determinate etiology  may  present  a  clinical  picture  not  to  be  differen- 
tiated from  certain  infectious  diseases.  Here  a  careful  analysis  of  the 
local  symptoms  and  signs  will  usually  lead  to  a  correct  conclusion,  despite 
the  apparently  complete  identity  of  the  general  disturbances.  Close  ob- 
servation of  the  behavior  of  any  given  obscure  case  for  a  couple  of  days 
will  usually  enable  the  physician  to  arrive  at  a  correct  diagnosis.  In 
children  headache  and  vomiting  are  symptoms  often  so  well  marked  as 
to  create  a  striking  resemblance  to  tubercular  meningitis^  but  the  latter 
can  be  discriminated  by  the  history  and  longer  duration.  In  children 
acute  gastritis  with  an  erythematous  rash  is  often  mistaken  for  scarlet 
fever.  The  final  elimination  of  the  latter  disease  is  usually  easy,  how- 
ever, in  consequence  of  the  absence  of  angina,  of  the  typical  tongue,  the 
hard  and  very  rapid  pulse,  and  the  peculiar  desquamation  affecting  the 
b&ir  and  the  nails. 

Prognosis. — Quite  generally  the  prognosis  is  good.  When,  as 
sometimes  happens,  however,  the  disease  is  purely  secondary,  the  prog- 
nosis must  depend  largely  upon  the  primary  afi'ection.  I  have  found 
that  many  persons  suffer  from  repeated  attacks  of  gastric  catarrh,  each 
increasing  the  liability  to  subsequent  attacks. 

Treaonent. — Our  chief  aim  should  be  to  remove  the  cause  and  then 
to  give  the  stomach  complete  rest.  Hence,  whenever  the  disease  is  dis- 
tinctly traceable  to  errors  of  diet,  emetics  of  the  blandest  sort  should  be 
employed ;  large  draughts  of  warm  water  usually  suffice,  but  lavage  is 
to  be  preferred  in  some  cases.  This  should  be  followed  by  a  purge  made 
up  as  follows : 

^.  Hydrarg.  chlorid.  mit.,  gr.  j         (0.0648); 

Sodii  bicarb.,  gr.  xviij  (1.16) ; 

Sacchari  lactis,  gr.  xij      (0.777). 

M.  et  ft.  chart.  No.  vj. 
Sig.  One,  dry  on  the  tongue,  every  hour ;  the  last  to  be  followed 
in  two  hours  by  a  wineglassful  of  Hunyadi  Janos  or  other 
saline  laxative. 

The  stomach  must  now  have  absolute  rest  for  about  twenty-four 
hours,  when  pancreatized  milk  or  milk  boiled  with  lime-water  may  be 
given  at  stated  intervals.  If  nausea  and  continued  vomiting  prohibit 
the  use  of  milk  by  the  mouth,  I  resort  to  rectal  alimentation  early,  and 
particularly  in  children.     Certain  symptoms,  as  nausea,  pain,  and  rest- 
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lessnessj  demand  as  early  relief  as  possible,  and  can  be  most  success- 
fully met  by  the  use  of  morphin  in  small  doses  bypodermically  at  inter- 
vals of  twelve  hours.  When  constant  nausea  is  the  symptom  chiefly 
complained  of,  I  have  found  creasote  combined  with  bismuth  or  cocain 
in  small  doses  to  be  highly  serviceable.  Convalescence  is  usually  unin- 
terrupted, and  is  soon  complete.  When  protracted  it  is  often  on  account 
of  the  too  early  return  to  solid  articles  of  diet  or  the  too  early  use  of 
bitter  tonics.  The  mineral  acids  should  first  be  administered,  well  di- 
luted, after  the  local  symptoms  have  in  a  great  measure  subsided,  and  to 
these  the  bitter  vegetable  tonics  are  later  to  be  gradually  added.  Locally, 
I  employ  sinapisms  at  the  beginning  of  severe  types  of  the  affection, 
and  follow  these  with  warm  linseed  poultices  lightly  applied  to  the  entire 
epigastric  and  hypochondriac  regions. 

• 

TOXIC  OASTBinS. 

Pathology  and  Btiology. — This  is  an  intense  form  of  acute  gas- 
tritis, produced  by  the  ingestion  of  irritant  and  corrosive  poisons,  amon^ 
the  former  being  such  agents  as  phosphorus,  antimony,  and  arsenic,  and 
among  the  latter  concentrated  mineral  acids  and  strong  alkalies.  When 
caused  by  the  non-corrosive  poisons  intense  hyperemia  and  tumefaction, 
leading  to  desquamative  changes  in  the  glandular  structure,  ensue. 
When  excited  by  corrosive  substances  necrosis  of  the  mucous  membrane 
may  occur,  leading  even  to  an  involvement  of  all  the  coats,  and  termi- 
nating in  perforative  peritonitis.  The  lesions  may  be  of  various  grades 
of  severity,  and  are  either  localized  or  general. 

Symptoms. — The  symptoms  vary  somewhat  with  the  nature  of  the 
special  poison,  though  they  are  usually  quite  violent.  IncesBant  vomit- 
ing, great  pain  in  the  epigastric  region,  and,  later,  dinrrhea^  and  exces- 
sive thirst,  together  wjth  such  symptoms  as  intense  burning  pains  in  the 
mouth  Jind  tliroat  and  dysphagia,  are  the  most  characteristic  signs. 
The  vomit UH  contains  mucus,  sometimes  blood,  and  rarely  shreds  of 
mucous  membrane.  The  physical  examination  reveals  a  marked  disten- 
tion of  the  abtdomeu,  which  is  also,  as  a  rule,  very  painful  on  pressure 
over  the  epigastric  region.  The  general  condition  of  the  patient  soon 
becomes  one  of  profound  prostration ;  the  skin-surface  is  cold  and 
clammy,  and  the  pulse  and  respiration  are  greatly  hurried,  terminating 
at  times  in  fatal  collapse  within  a  few  hours.  Sometimes  there  is  a 
marked  febrile  movement ;  the  temperature  may  reach  104°  F.  (40®  C.) ; 
the  pulse  ranges  from  100  to  130;  and  if  life  be  spared  long  enough 
toxic  nephritis,  with  or  without  hematuria,  develops.  The  nervous  symp- 
toms (convulsions,  stupor,  sometimes  ending  in  coma)  may  be  due  in  part 
to  the  renal  lesions,  though  mainly  to  the  diminished  alkalinity  of  the 
blood.  Symptoms  of  gastric  ulcer  or  of  esophageal  stricture  may  be 
sequelae. 

Diagnosis. — The  diagnosis  rests  upon  the  history  of  the  ingestion 
of  some  poison,  upon  the  character  of  the  symptoms  (referable  not  only 
to  the  stomach,  but  also  to  the  mouth  and  the  pharynx),  and  upon  the 
results  of  an  inspection  of  the  mouth,  pharynx,  and  the  vomitus.  A 
chemical  examination  of  the  stomach-contents  and  urine  may  be  necessary. 

Prognosis. — This  depends  upon  the  nature  of  the  poison  and  its 
dose.     When  free  emesis  occurs  early  the  prognosis  is  thereby  rendered 
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more  favorable,  since  under  these  circumstances  both  the  local  and  con- 
stitutional effects  are  mitigated.  Among  unfavorable  symptoms  may  be 
mentioned  the  development  of  signs  of  collapse  or  of  peritonitis. 

Treatment. — To  ascertain,  in  the  first  place,  the  special  cause  of 
the  gastritis,  and  when  this  is  found  to  administer  the  proper  antidote 
to  that  poison,  are  measures  of  prime  importance.  The  stomach  should 
be  washed  out  with  warm  water  containing  some  demulcent  substance 
and  a  small  proportion  of  the  appropriate  antidote.  While  lavage  may 
be  resorted  to,  it  must  be  cautiously  undertaken.  Subsequently  meas- 
ures should  be  employed  to  combat  the  active  local  inflammation.  Ex- 
ternally, leeches,  followed  by  the  ice-bag,  have  proved  to  be  the  best 
agents  in  my  own  hands ;  internally,  opium,  bismuth,  and  demulcents, 
with  bits  of  ice,  are  most  useful.  Rectal  alimentation  should  form  the 
sole  method  of  feeding  so  long*  as  the  signs  of  severe  inflammation  along 
the  upper  alimentary  tract  are  present.  The  indications  presented  by 
the  general  conditions  will  vary  with  the  general  effects  of  t1ie  peculiar 
poison  in  each  case. 

DIPHTHEBinC  GASTRITIS. 

This  form  of  gastritis  is  always  a  secondary  condition,  though  it  is  not, 
as  has  often  been  stated  by  others,  always  caused  by  a  direct  extension  of 
the  diphtheritic  process  from  the  pharynx  down  through  the  esopha- 
gus to  the  stomach.  It  arises  more  frequently  in  the  course  of  some 
other  acute  infectious  malady,  as  pneumonia,  scarlet  fever,  or  small-pox. 
Though  it  is  regarded  as  a  rare  disease,  the  fact  that  it  is  unrecognizable 
during  life  renders  it  certain  that  the  affection  is  sometimes  overlooked. 
I  have  seen  two  instances  associated  with  croupous  inflammation  of  the 
intestines,  both  occurring  in  greatly  debilitated  children.  Osier  saw  a 
case  which  occurred  as  a  secondary  process  in  pneumonia. 

ACUTE  SUPPURATIVE  GASTRITIS. 
{Phlegmonous  Gastritis.) 

Definition. — An  acute  suppurative  inflammation  of  the  submucosa. 

Pathology  and  Htiolog^. — Phlegmonous  gastritis  is  confessedly 
a  rare,  and  almost  invariably  a  secondary,  disease.  I  have  observed 
pathologic  evidences  of  its  presence,  however,  in  two  cases  that  came 
to  autopsy,  both  patients  having  died  of  sepsis.  It  is  excited  by  an 
invasion  of  pyogenic  cocci.  It  may  very  rarely  originate  sponta- 
neously or  follow  an  injury,  though  more  commonly  it  is  merely  a 
symptom  of  a  general  septic  process  or  a  complication  of  an  acute  infec- 
tious malady.  Two  forms  are  described — namely,  a  diffuse  purulent 
infiltration  and  a  circumscribed  form  (stomach-abscess).  The  morbid  pro- 
cess begins  in  the  submucous  layer,  and  then  spreads  in  various  direc- 
tions, involving  soon  the  muscular  and  serous  coats  on  the  exterior  and 
the  mucous  coat  on  the  interior.  The  limited  variety  results  in  the 
formation  of  true  abscesses  that  may  attain  considerable  size  and  rupture 
either  into  the  peritoneal  cavity  or  into  the  stomach. 

Sjrmptoms. — There  may  or  may  not  be  an  initial  rigor.  Whether 
the  case  is  ushered  in  by  a  chill  or  not,  however,  the  temperature  soon 
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rises  to  103°  or  104°  F.  (40°  C),  and  subsequently  pursues  an  irreg- 
ular course.  The  symptoms  of  the  typhoid  state  supervene,  and  are 
usually  associated  with  the  symptoms  of  the  primary  affection.  Hence 
the  clinical  picture  is  greatly  diversified.  For  a  variable  period  prior  to 
the  fatal  issue  the  patient  passes  into  coma.  The  local  Bt/mptoms  and 
physical  signs  are  rarely  diagnostic.  There  is  a  constantly  increasing 
epigastric  pain;  emesis  also  appears,  the  vomita  often  containing  a 
notable  quantity  of  pus-cells. 

The  physical  signs  reveal  but  little  in  most  instances,  and  vary  with 
the  form  of  the  complaint.  Inspection  shows  in  the  diffuse  form  a  con- 
siderably distended  abdomen.  On  pressure  the  stomach  is  found  to  be 
quite  tender.  In  the  limited  variety  the  gastric  abscess  sometimes 
gives  rise  to  the  physical  signs  of  a  tumor,  and  a  localized  prominence 
may  be  seen  over  the  seat  of  the  abscess ;  the  tenderness  to  the  pressing 
finger  may  be  confined  to  the  same  area.  Palpation  has  served  to  elicit 
fluctuation  and  to  define  the  limits  of  the  tumor,  the  latter  sometimes 
attaining  the  size  of  a  cocoanut ;  on  percussion  either  dulness  or  a  maflied 
tympanitic  resonance  is  elicited,  according  to  the  size  of  the  mass. 

Diagnosis. — The  diffuse  variety  cannot,  as  a  rule,  be  positively 
distinguished  from  certain  other  gastric  affections.  The  detection  of 
pus-cells  is,  however,  of  the  utmost  diagnostic  value.  Grastric  abscess, 
on  the  other  hand,  is  often  recognizable,  since  the  physician  has  not 
only  the  history  to  aid  him,  but  also  the  physical  signs,  which  may 
demonstrate  the  presence  of  a  fluctuating  tumor. 

Course  and  Prognosis. — The  majority  of  cases  reach  a  fiital  ter- 
mination within  one  week,  and  those  that  do  not  terminate  in  death  thus 
early  pursue  a  subacute  or  even  chronic  course.  They  present  such 
symptoms  as  local  pain,  chills,  and  fever,  and  death  results,  sooner  or 
later,  either  from  exhaustion  or  such  complications  as  peritonitis  and 
metastatic  abscess  with  jaundice. 

Treatment. — The  treatment  in  the  diff'use  form  is,  at  best,  only 
palliative.  In  the  circumscribed  variety  the  aid  of  the  surgeon  should 
be  invoked  as  soon  as  a  probable  diagnosis  has  been  made. 

CHBONIC  CATARRHAL  OASTRFTIS. 
(  Chronic  Catarrh  of  the  Stomach  ;  Chronic  Catarrhal  Dyspepsia,) 

Definition. — A  chronic  catarrhal  inflammation  of  the  gastric  mu- 
cous membrane,  presenting  various  degrees  of  intensity  and  embracing 
the  symptoms  that  are  more  or  less  characteristic  of  widely  different 
clinical  forms  of  gastric  derangement. 

Pathology. — The  anatomic  changes  are  most  marked  near  the  py- 
lorus, where  the  mucous  membrane  often  presents  a  distinctly  wrinkled. 
mammillateil  appearance.  The  mucous  membrane  looks  either  red  or 
gray  (the  latter  hue  being  due  to  pigmentation),  and  is  pretty  genenJly 
covered  by  tenacious  mucus,  mingled  with  detached  epithelium.  Ewald 
describes  the  histologic  changes  thus:  "  The  minute  anatomy  shows  the 
picture  of  a  parenchymatous  and  an  interstitial  inflammation.  The 
gland-cells  are  in  part  erodeii  or  show  cloudy,  granular  swelling  or  atro- 
phy. The  distinction  between  the  *  haupt '  and  *  beleg '  cells  cannot  be 
recogniieti,  and  in  many  places,  particularly  in  the  pyloric  r^on,  the 
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tabes  have  lost  their  regular  form  and  show  in  many  places  an  atypical 
branching  like  the  fingers  of  a  glove.  Individual  glands  are  cut  off  to- 
ward the  fundus,  but  appear  at  the  border  of  the  submucosa  as  cysts, 
partly  empty,  with  a  smooth  membrane,  partly  filled  with  remnants  of 
hyaline  and  refractile  epithelium.  An  abundant  small-celled  infiltration 
presses  apart  the  tubules,  and  is  particularly  marked  toward  the  surface 
of  the  mucosa,  and  from  the  submucosa  extensions  of  the  connective  tissue 
may  be  seen  passing  between  the  glands.  The  mucoid  transformation  of 
the  cells  of  the  tubules  is  a  striking  feature  in  the  process  and  may  ex- 
tend to  the  very  fundus  of  the  glands."  Hemorrhagic  abrasions  may  be 
found  in  cases  due  to  cardiac  disease  or  to  portal  engorgement.  Super- 
ficial ulcers  may  form,  usually  in  the  pyloric  region  or  along  the  lesser 
curvature,  varying  in  size  from  a  few  lines  to  an  inch  or  more  in  diameter. 
and  nearly  circular  in  shape.  Long-standing  cases  also  present  sclerotic 
changes  of  the  mucous  membrane.  Of  these,  two  forms  are  distinguished. 
In  the  one  variety  the  mucous  membrane  is  perfectly  smooth  and  atro- 
phied; the  glands  are  displaced,  narrowed,  and  shortened,  while  the 
gap  thus  formed  is  more  or  less  filled  with  connective  tissue.  There  is 
a  thinning  of  the  stomach-wall,  with  enlargement  of  its  cavity.  The 
other  form  presents  a  hyperplasia  of  the  mucous  membrane,  the  gland- 
ular structure,  and  the  submucous  layer,  sometimes  resulting  in  enormous 
thickening  of  the  stomach-walls,  with  great  diminution  in  the  size  of  its 
cavity  {gastrophthisis).  The  contraction  of  the  new-formed  connective 
tissue  may  cause  polypoid  projections.  I  have  seen  one  instance  in 
which  the  stomach  held  less  than  a  half  pint. 

Btiology. — It  is  evident  that  the  factors  which  produce  acute  gastric 
catarrh  will,  if  long  continued,  produce  a  chronic  condition.  The  causes 
of  chronic  gastritis  act  either  as  mechanical,  chemical,  thermic,  or  bio- 
logic irritants,  and  fall  naturally  into  the  following  classes :  (a)  Errors 
of  diet  (referring  more  particularly  to  important  articles  of  food),  its 
variety,  and  preparation ;  excessive  alimentation ;  the  habit  of  eating 
at  irregular  intervals  or  with  undue  haste,  and  thus  not  allowing  time 
for  perfect  mastication  of  the  food.  The  too  free  use  of  ice-water,  tea, 
and  coffee  during  meals  plays  an  important  rdle  in  the  causation  of 
dyspepsia  in  America,  (b)  The  immoderate  use  of  alcohol  stands  second 
in  order  of  importance.  Those  persons  who  habitually  indulge  in  alco- 
holic beverages  to  excess  are  prone  to  an  irregular  mode  of  life,  which 
leads  to  digestive  disturbances.  Such  patients  are  apt  to  suffer  from 
the  more  active  forms  of  the  complaint,  and,  at  intervals  of  time,  from 
genuine  acute  gastritis.  In  the  same  category  should  be  mentioned 
certain  toxic  irritants,  as  the  over-use  of  tobacco  and  the  prolonged  use 
of  tonics  and  purgatives,  (c)  Functional  derangements  of  the  stomach 
sometimes  merge  into  the  disease  under  consideration.  This  is  true  of 
that  form  in  which  there  is  a  deficiency  in  the  gastric  juice.  Under 
these  circumstances  fermentative  and  putrefactive  changes  set  in. 
Stockton  holds  that  the  majority  of  cases  of  chronic  dyspepsia  are  of 
nervous  origin,  (d)  Local  mechanical  influences  (portal  congestion) 
may  offer  resistance  or  obstruction  to  the  outflow  of  venous  blood  from 
the  stomach  to  the  right  heart.  In  this  way  chronic  gastric  catarrh 
18  a  secondary  process  in  chronic  affections  of  the  liver,  heart,  and 
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lungs,  {e)  Such  constitutional  conditions  as  gout,  chronic  rhenmatism, 
chronic  tuberculosis,  Bright's  disease,  diabetes,  anemia,  chlorosis, 
chronic  malaria,  syphilis,  and  chronic  forms  of  skin-disease.  The  ex- 
planation of  the  peculiar  liability  of  these  conditions  to  catarrh  of  the 
stomach  lies  in  the  obstruction  offered  to  the  passage  of  blood  through 
the  hepatic  and  cardio-pulmonary  circulation.  This  is  true  in  an  especial 
degree  in  chlorosis,  anemia,  chronic  tuberculosis,  and  malaria;  in  gout, 
chronic  Bright's  disease,  and  syphilis  it  is  probably  due  largely  to  the 
action  of  chemico-vital  irritants  in  the  circulating  medium. 

Clinical  History. — The  local  symptoms  bear  a  striking  resemblance 
to  those  of  other  forms  of  gastric  disturbance.  They  vary  ^eatly  in 
severity,  though  never  entirely  absent,  as  in  the  case  of  purely  tunctional 
disorders.  Deficient  secretion  of  the  gastric  juice,  due  to  the  anatomic 
changes  in  the  gastric  tubules,  is  a  potent  factor  in  the  production  of 
the  symptoms  directly  referable  to  the  stomach.  It  is  the  function  of 
hydrochloric  acid,  normally  present  in  the  gastric  secretions,  to  destroy 
the  ferment-producing  spores ;  hence  when,  owing  to  lack  oJF  free  HCl, 
the  latter  are  not  destroyed,  deleterious  products  of  fermentation  are 
the  result,  these  in  turn  aggravating  and  prolonging  the  course  of  the 
affection.  Recent  investigations  go  to  show  that  deficient  motor  power 
is  more  important  than  a  deficiency  in  the  secretions  in  bringing  about 
the  clinical  phenomena  of  the  disease.  The  presence  of  an  inordinate 
amount  of  mucus  which  is  alkaline  in  reaction  neutralizes  in  part  the 
HGl ;  it  may  also  more  or  less  completely  cover  the  ingesta,  thus  pre- 
venting the  gastric  secretions  from  reaching  them,  and  TengtheniDg,  at 
the  same  time,  the  period  of  digestion. 

Among  the  earjier  symptoms  directly  attributable  to  the  gastric 
lesions  are  anorexia  (though  at  times  the  appetite  may  be  moderately 
good  or  even  keen) ;  fulness  and  distress ;  burning  sensations  and  dull 
pain  in  the  epigastric  region ;  eructations  of  gas,  which  may  be  either 
offensive  or  odorless,  during  and  immediately  after  meals ;  regurgitation 
vif  fluid,  either  acid  (heartburn),  due  to  the  presence  of  organic  or  hydro- 
chloric acid,  or  a  bitter  form  of  peptones.  These  symptoms  are  usually 
increased  in  intensity  after  meals.  The  tom]ue  fre<|uently  appears  broad 
and  flabby,  and  almost  constantly  the  edges  and  tip  are  somewhat  red- 
dened, whilst  the  papilhe  are  enlarged.  Occasionally  it  is  small,  with 
enlartred  and  red  papilla?,  or  it  may  look  healthy.  A  bad  or,  at  times, 
a  persistently  bitter,  taste  in  the  mouth  and  great  thirst  may  be  com- 
plained of.  There  is  often  a  profuse  secretion  of  saliva,  but  the  mouth 
may  he  dry.  Xausea  is  common,  and  is  most  marked  in  the  morning 
hours ;  it  is  iVe«|uent  before  or  after  meals,  and  often  vomit ifitj  oc- 
curs either  innnediately  after  meals  or  a  couple  of  hours  later.  The 
Viniutum  will  vary  somewhat  witli  the  time  of  the  occurrence  of  eme:^is. 
Tsually  it  consists  of  food  in  the  first  stages  of  diijestion,  mixed  with 
lar^e  «|naniities  of  niueus.  In  alcoholic  catarrh  morning  vomiting  occurs 
«juite  eoniuionly.  and  consists  of  a  watery  fluitl  com|>ostMl  of  saliva  and 
nuirus.  This  elass  of  sufferers  from  ehronio  gastritis  not  infrequently 
exhihit<  well-marked  evidences  of  salivation.  I  have  repeatedly  found 
the  material  vuinited  in  chronic  ga>trie  catarrh  to  be  acid  in  reaction* 
unless,  as  occasionally  happens,  the  vomiting  takes  place  severml  hours 


CHRONIC  CATARRHAL  GASTRITIS,  761 

after  eating,  when  it  is  sometimes  faintly  alkaline  or  neutral.  The 
acidity  of  the  vomitus  is  not  due  to  the  presence  of  free  HGl,  but 
possibly  in  small  measure  to  combined  HGl,  and  partly  and  sometimes 
largely  to  acid  salts  or  the  weaker  acids  (lactic,  butyric)  resulting  from 
the  abnormal  processes  of  fermentation. 

Microscopic  examination  sometimes  reveals  the  presence  of  sarcinse 
Tentriculi,  yeast  fungi,  and  numerous  bacterial  organisms.  The  relations 
of  these  low  forms  of  life  to  the  pathologic  processes  going  on  in  the 
stomach  are  not  well  understood,  except  in  the  case  of  the  yeast  fungus, 
which  is  concerned  with  the  process  of  fermentation.  The  sarcinae 
ventriculi  may,  however,  exercise  a  causative  influence,  since  certain 
cases  yield  readily  to  the  antiseptic  method  of  treatment. 

A  chemical  examination  of  the  contents  of  the  stomach  for  purposes  of 
diagnosis  according  to  the  methods  laid  down  in  the  preliminary  section 
{viae  p.  736)  should  not  be  neglected.  In  simple  chronic  gastric  catarrh 
the  hydrochloric  acid  is  found  to  be  diminished,  and  rarely  lactic,  buty- 
ric, and  acetic  acids  are  present.  In  many  cases  of  chronic  catarrhal 
gastritis  there  is  an  abundance  of  mucus  (gastritis  mucipara — Boas) ; 
and  in  other  cases  there  is  present  a  normal  amount  of  acid  or  even 
hyperacidity — the  gastritis  acida  of  Boas.  In  protracted  forms  free 
HCl  is  sometimes  greatly  diminished  or  entirely  absent — gastritis 
ancunda.  According  to  Boas  the  difference  between  this  and  the 
atrophic  form  is  but  one  of  degree,  all  secretion  being  lost  in  the  lat- 
ter. In  atrophic  gastritis  then  there  is  little  or  no  mucus  in  the  gastric 
contents,  and  in  established  cases  an  absence  of  HCl  and  of  the  gastric 
ferments  (gastritis  atrophicans).  Ewald  has  subdivided  all  cases  into 
three  varieties :  (a)  Simple  gastritis,  in  which  the  fasting  stomach  con- 
tains only  a  small  quantity  of  slimy  fluid,  while  after  the  test-breakfast 
the  HCl  is  diminished  in  quantity,  and  lactic  acid  and  the  fatty  acids 
are  usually  present,  (b)  Mucous  gastritis,  in  which  class  the  acidity  is 
always  slight  and  the  condition  is  distinguished  from  simple  gastritis  by 
the  large  amount  of  mucus  present.  (<*)  Atrophy.  Here  the  fasting 
stomach  is  always  empty,  while  after  the  test-breakfast  HCl,  pepsin, 
and  the  curdling  ferments  are  wholly  wanting. 

The  absorbent  and  motile  powers  of  the  stomach  are  both  more  or 
less  diminished. 

Physical  Signs. — Sometimes  there  may  be  observed  an  undue  disten- 
tion of  the  stomach,  the  prominence  being  more  marked  toward  the  left. 
On  making  firm  pressure  over  the  epigastric  region  tenderness  is  often 
elicited.  This  is  not  present  in  the  early  stages,  nor  constantly  later, 
since  the  degree  of  inflammatory  action  is  subject  to  great  oscillation. 
Diffuse  tenderness  in  the  absence  of  a  new  growth  is  of  great  diagnostic 
value.  It  is  to  be  recollected,  however,  that  resistance  may  be  felt  when 
the  stomach  is  thickened  in  chronic  interstitial  gastritis.  Dilatation 
of  the  organ  may  be  indicated  by  splaahing-sounds,  and  these  may  be 
present  in  the  absence  of  gastrectasis  at  a  time  when  the  stomach  should 
contain  no  food. 

On  percussion  we  may  note  alterations  in  the  size  of  the  organ. 

Among  the  general  or  indirect  symptoms  manifested  the  nervous  phe- 
nomena are  of  first  importance.     So  prominent  are  they  in  the  clinical 
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Eicture  ofttimes  as  to  lead  the  incautious  physician  to  the  conclosioQ  that 
is  patient  is  suffering  from  some  primary  disease  of  the  brain  or  nerves. 
The  nervous  derangements  have  been  attributed  solely  to  morbid  sympa- 
thetic disturbances ;  it  is  quite  probable,  however,  that  we  should  ascribe 
a  share  of  the  morbid  influence  to  the  absorption  of  toxic  materials  from 
the  stomach  and  intestines.  Headache  is  frequently  complained  of;  it  is 
generally  frontal,  though  also  occipital,  and  tends  to  appear  before  meals. 
The  so-called  sick  headache  more  rarely  occurs.  Indisposition  to  mental 
or  physical  exertion,  vertigo,  depression  of  spirits,  and  well-marked  hypo- 
chondriasis are  common  concomitants.  Patients  complain  of  wakefol- 
ness  and  disturbed  dreams,  though  drowsy  after  meal-time.  There  is  a 
sympathetic  disturbance  of  the  cardiac  rhythm,  and  sometimes  dyspnea, 
owing  to  the  same  cause.  The  urine  is  often  highly  colored,  scanty,  and 
deposits  an  abundant  uratic  sediment ;  occasionally,  however,  it  is  of  low 
specific  gravity,  rather  copious  in  amount  and  pale  in  color,  owing  to  the 
influence  of  phosphates.  This  condition  is  found  in  cases  in  which  the 
nervous  element  is  notably  prominent. 

Complications. — The  intestines  often  become  involved,  and  usually 
by  direct  extension.  Implication  of  the  duodenum  may  lead  to  jaundice 
and  to  obstinate  constipation,  though  only  moderate  constipation  is  the 
rule  in  catarrh  of  the  stomach.  When  the  process  QXtends  to  the  large 
intestines  diarrhea  develops.  Alternating  constipation  and  diarrhea  are 
often  observed.  The  nutritive  system  is,  in  confirmed  cases,  seriously 
implicated,  as  shown  by  the  anemia,  emaciation,  and  general  debility 
present.  It  is  particularly  in  examples  of  combined  intestinal  and 
gastric  catarrh  that  we  observe  the  most  notable  impairment  of  the  gen- 
eral health,  and  the  reason  of  this  will  be  clear  when  it  is  recollected 
that  under  these  circumstances  all  the  digestive  fluids  are  lessened  in 
amount.  The  gases  generated  in  the  stomach  often  find  their  way  into  the 
intestinal  canal,  giving  rise  to  distention,  and  sometimes  to  colicky  pain. 
Perhaps  many  reflex  sympathetic  disturbances  are  of  intestinal  origin. 
The  gastric  catarrh  may  extend  upward  to  the  oral  cavity.  Under  such 
circumstances  the  tongue  is  large  and  heavily  coated,  with  impressions  of 
the  teeth  upon  its  edges.  Since  the  mucous  membranes  are  unhealthy, 
there  is  produced  an  abnormal  condition  of  the  secretions  that  renders 
the  breath  foul  and  causes  thirst.  Certain  skin-eruptions,  as  eczema, 
lichen,  and  urticaria,  are  common  concomitants  of  this  disease.  By 
some  authors  these  disorders  of  the  skin  are  supposed  to  be  caused  by 
the  catarrh  of  the  stomach.  I  have  frequently  observed,  however,  that 
when  present  their  improvement  has  been  followed  by  an  aggravation  of 
the  gastric  symptoms,  and  vice  versd.  A  sequel  of  the  disease  is  dilata- 
tion of  the  stomach,  but  I  believe  this  to  be  less  frequent  than  was  for- 
merly supposed.  The  course  of  chronic  gastric  catarrh  is  long,  the  average 
duration  being  considerably  more  than  one  year.  Its  duration  may  be 
much  abridged  by  early  recognition  and  proper  treatment  of  the  condi- 
tion. The  symptoms  at  first  intermit  and  are  mild,  but  later  are  persistent. 
Diagnosis. — A  positive  diagnosis  may  be  based  on  a  clear  etiology, 
the  presence  of  persistent  symptoms  and  signs  of  chronic  disturbance  of 
digestion,  a  diminished  (usualli/).  normal,  or  even  increased,  amount 
of  HCl  (the  atrophic  form  apart,  vide  supra),  an  abundance  of  mucus 
in  the  gastric  contents,  and  deficient  absorptive  and  motor  power. 
The  points  of  difference  between  the  more   serious   affections   of  the 
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Stomach  (carcinoma,  ulcer,  and  dilatation)  and  chronic  gastric  catarrh 
will  be  detailed  when  the  former  diseases  are  considered.  As  I  have  said, 
Ewald  makes  three  leading  forms  of  the  complaint,  based  on  the  results 
obtained  from  an  analysis  of  the  stomach-contents,  but  transitional  or 
atypical  types  are  constantly  met  with  in  practice. 

Fros^OSiS. — Chronic  catarrh  of  the  stomach  may  be  said  not  to 
manifest  an  innate  lethal  tendency.  It,  however,  predisposes  to,  as  well 
as  aggravates,  the  symptoms  of  existing  forms  of  acute  and  serious  forms 
of  chronic  diseases,  especially  other  organic  affections  of  the  stomach. 
The  prognosis  depends  considerably  upon  the  stage  that  has  been 
reached  when  first  met  with,  since  the  condition  is  amenable  to  treatment 
only  when  not  too  far  advanced.  The  prognosis  is  rendered  somewhat 
more  grave  by  the  presence  of  certain  complications,  particularly  the 
presence  or  absence  of  intestinal  involvement.  I  have  seen  one  case 
that  proved  fatal  in  consequence  of  stricture  of  the  pylorus. 

Ti'eatmeilt. — It  must  never  be  forgotten  as  far  as  possible  to  search 
for  and  remove  the  causal  affections  in  every  case.  When  associated  with 
grave  forms  of  cardiac,  hepatic,  or  renal  disease  these  must  receive  care- 
fill  attention  primarily. 

The  masticating  apparatus  must  be  looked  after  by  the  physician,  who 
must  also  instruct  his  patient  in  the  art  of  eating  slowly,  so  that  insaliva- 
tion  of  the  food  is  thoroughly  effected.  Too  often  the  quantity  of  ali- 
ment consumed  is  beyond  the  need  of  the  bodily  functions,  and  the 
method  of  preparing  the  same  faulty.  All  food  eaten  should  be  fresh 
and  pure.  Such  patients  should  eat  oftener  than  in  health,  taking  four 
or  five  meals  in  the  twenty-four  hours.  The  physician  must  with  untir- 
ing diligence  attend  to  every  dietetic,  sanitary,  and  therapeutic  detail. 
The  major  portion  of  the  treatment  has  relation  to — 

(1)  The  Diet. — In  the  matter  of  arranging  the  dietary  in  separate 
cases  the  general  condition  and  peculiarities  of  the  individual  must  be 
taken  into  account.  The  wise  physican  will  be  guided  to  some  extent  by 
the  dictates  of  his  patient's  experience,  and  will  not  fail  to  avail  himself 
of  any  information  obtainable  upon  this  head.  In  severe  cases  an  exclu- 
sive milk  diet  for  a  period  of  two  to  four  weeks  often  gives  the  best  re- 
sults. The  daily  amount  requisite  to  meet  the  demands  of  the  vital  functions 
is  4  to  8  pints.  Of  this,  5  to  8  ounces  are  to  be  taken  slowly  every  two 
hours  during  the  day.  The  beginning  amount,  however,  must  occasion- 
ally be  smaller — 2  to  3  ounces — to  be  gradually  increased.  A  pinch  of 
salt  or  from  J  to  1  ounce  of  lime-water  may  be  added  to  each  feeding,  or 
the  milk  may  be  diluted  with  Vichy.  The  milk  should  not  be  taken  iced, 
but  warmed  or  at  the  temperature  of  the  room.  Boiled  milk  is  objection- 
able. The  stools  are  to  be  watched  for  curds,  and  when  the  digestive 
capacity  is  exceeded  the  amount  of  the  nutrient  should  be  lessened  and 
other  articles  cautiously  added. 

When  whole  milk  cannot  be  digested  on  account  of  an  actual  loathing 
for  it,  skimmed  or  partly  skimmed  milk  or  buttermilk  should  be  substi- 
tuted. If  the  latter  cannot  be  utilized  in  proper  amount,  animal  broths, 
together  with  some  of  the  artificial  foods  (panopeptone,  liquid  peptonoids), 
may  be  added.  As  tolerance  for  a  liberal  amount  of  milk  becomes  estab- 
lished the  appetite  is  no  longer  satisfied,  and  then  I  begin  to  add  the 
light  solids  in  a  gradual  manner  ;  for  example,  white  meat  of  chicken  or 
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game  (except  tame  ducks  and  turkey),  stale  or  twice-baked  bread,  n^  ^Y^ 
or  dry-toast  or  zweiback,  soft-boiled  eggs,  oysters,  fish,  and,  later,  H^^jn- 
burg  steaks,  stewed  sweetbread,  and  the  like.    For  dessert,  junket  or  <^  ^ug. 
tards,  sweetened  with  saccharin,  are  well  borne  as  a  rule.     Subsequeni^^Iy^ 
farinaceous  articles,  if  thoroughly  cooked  (except  oatmeal),  and  oert::..^tiii 
plain  vegetables,  may  be  allowed,  but  their  effects  must  be  minutely     ^)l>. 
served.     The  former  are  to  be  eschewed  in  cases  in  which  acid-fermei=:^ta- 
tion  or  flatulency  is  a  prominent  feature.     Among  the  latter,  rice,  sp^in- 
ach,  lettuce,  and  macaroni  (stewed  in  milk)  are  to  be  selected*     Peas  ^^nd 
beans,  if  sreen  and  succulent,  may  be  tried,  but  if  ripe  are  to  be    ^:^i^ 
carded.     The  only  form  of  fat  permissible  is  good  butter.     Ste^ved 
fruits,  Graham  bread,  and  soft,  green  vegetables  are  often  well  bo»-ne 
and  tend  to  overcome  constipation.     Pig's-  and  calfs-foot  jelly  m&jr     be 
allowed. 

In  light  cases  and  in  those  of  moderate  severity,  particularly  if  ^he 
cause  of  the  complaint  is  removable,  the  dietary  need  not  be  rigid  at  -The 
start.  Indeed,  to  minimize  the  saccharine  articles  and  starches  aad  to 
avoid  the  coarser  vegetables,  hot  bread,  pastries,  and  the  like,  is  all  tbat 
is  required.  In  the  case  of  confirmed  dyspeptics  the  following  artioles 
are  to  be  scrupulously  avoided :  very  fat  meats,  fat  fish-foods,  condimerm  ts, 
certain  fruits  (strawberries,  bananas),  hot  bread,  saccharine  articles  of 
diet  and  farinacea,  potatoes,  particularly  sweet  potatoes,  and  other  coariser 
vegetables. 

Of  drinks,  the  best  during  meal-time  is  simple  hot  water,  to  which,  a 
little  milk  may  be  added,  or  a  single  coffee-cup  of  weak  tea.  Occasion- 
ally cocoa  is  allowable,  but  ordinary  chocolate,  coffee,  and  strong  tea  s^re 
harmful.  Too  much  liquid  should  not  be  taken  durine  a  meal,  since  it 
dilutes  the  gastric  secretion  to  a  deleterious  extent,  and  cold  drinks  skie 
to  be  interdicted  during  the  same  period.  Alcohol,  and  particularly  con- 
centrated spirituous  liquors,  exert  an  irritating  effect,  and  hence  shom^ld 
be  forbidden.  In  cases  in  which  there  is  no  gastric  fermentation  cert^ia 
wines  may  be  allowed  (Oporto,  Malaga,  imported  Hungarian  Tokay)- 

(2)  Hygienic  meanuros  are  of  signal  value  in  this  disease.     Of  tfa^?^ 
the  most  important  are  forms  of  fresh-air  exercise,  as  bicycling,  walkiicB-g, 
boating,  and  horseback-riding.     Suitable  indoor  apparatus  for  physi^^ 
exercise  is  now  easily  obtainable  at  little  cost,  and  therefore  opei»^^^^ 
exercise  may  be  supplemented  by  the  latter.     Physical  exercise  mus't^      "^ 
carefully  supervised,  so  as  to  avoid  the  deleterious  effects  of  over-exert  i  ^^^^* 
I  am  convinced  of  the  superior  advantage  of  travel,  including  a   ^^^* 
voyage,  and  an  appropriate  change  of  air — for  example,  to  the  sea^^^^® 
or  mountains — particularly  for  the  large  class  of  self-centered  and  1  ^— ^"T' 
spirited  dyspeptic  patients.     A  cold  sponge-bath,  followed  by  brisk  f5i 
tion  of  the  skin,  is  to  be  advised.     An  abdominal  bandage,  made  of 
len  or  silk  material  and  constantly  worn,  tends  to  increase  the  patiei 
comfort. 

(8)   Jfeclirinal   Tn'atment. — Saline  laxatives,  as  sodium   phosph^*-      ^' 
Hochelle  salts  or  Carlsbad  salts,  taken  fasting  in  hot  water,  are  adv^-*-^  °." 
tageous,  since  they  serve  to  regulate  the  bowels,  to  deplete  the  engor^^'  ^ 
gastro-intestinal  vessels,  as  well  as  to  rinse  the  stomach.    Hunyadi  Ja^^^  ^ 
or  Carlsbad  mineral  waters  may  be  substituted.     Their  efficacy  is  m«^  ^^" 
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eohanced  when  the  alkaline  carbonates  are  administered  ^imultaneonsly. 
Further  than  this,  Jittle  ta  needed  in  the  majoritj  of  instances.  The 
use  internally  of  antinepticg,  combined  with  alteratives  and  mild  astrin- 

IjfeSfits*  ia  often  beneficial.     I  can  speak  most  po.«iitively  in  favor  of  the 

lollowing  pill : 

L^.  Argetiti  nitratis,  gr*  J^    (0.259); 

Ext.  hyoscyami,  gr»  viij  (0,518). 

M,  et  ft.  piL  No.  xvj. 
Sig.  One  about  one  hour  before  each  meal,  the  stomach  being 
first  prepared  by  rinsing  with  a  2  per  cent,  solution  of 
borax  in  water. 

Hemmeter  recoramends  silver  nitrate,  in  the  form  of  lavage  (1  :  2000), 
or  in  the  form  of  solution  0,3  to  120  of  pepperniint*water ;  of  this  one 
tablespoonful  three  times  daily  on  an  empty  stomach. 

In  ihe  fernitmtative  form,  of  chronic  gitstric  cutsirrh  the  hyperacidity  is, 
in  reality,  often  dependent  upon  the  lack  of  free  HCl;  hence  this  agent 
should  be  supplied.  It  is  best  administered  immediately  after  meals,  the 
dose  being  not  less  than  10  minims  (0.666),  well  diluted,  and  this  may  be 
repeated  in  the  course  often  or  fifteen  minutes  in  obstinate  ciises ;  it  may 
be  combined  advantageously  with  pepsin  (gr.  v-x — 0.324-0.648)  or  pan- 
creAtin  (gr.  x — 0.648).  Pancreatin  is  better  associated  with  sodium  bi- 
carbonate in  the  form  of  a  tablet  containing  each  gr.  ij  (0.129).  Of 
theae  two  or  three  may  be  administered  fifteen  to  thirty  minutes  after 
meal-time.  Care  is  to  be  taken  to  use  only  the  best  articles  of  pepsin 
and  pancreatin.  AVhen  hyperacidity  exists,  diastase  and  ptyalin  may  be 
exhibited,  but  I  have  failed  to  obtain  encouraging  results  from  their 
employ.  This  class  of  cases  represents  an  aggravated  or  advanced  form 
of  the  disease  (atrophic  stage),  and  demands  prolonged  iind  varied  treat- 
ment. At  the  end  of  the  digestive  process  it  is  well  to  thoroughly  irri- 
gate the  stomacli  (lavage),  and  more  particularly  if  evidences  of  dilatation 
be  present.  The  stomach  may  also  be  cleani?ed  and  prepared  for  the  re- 
ception of  the  next  meal  in  a  very  agreeable  manner  by  having  the 
patient  sip  a  2  per  cent,  solution  of  horax  in  warm  water  or  a  2  per  cent. 
solution  of  sodium  chlorid  half  an  hour  before  meals ;  indeed,  the  con- 
tinned  use  of  simple  hot  water  for  the  same  purpose  has,  in  ray  hands, 
often  given  excellent  results.  With  it  must,  of  eouri*e,  be  combined  the 
saline  laxatives  and  the  restricted  diet.  Not  less  than  1  pint  of  water, 
hot  as  it  can  be  taken  by  the  patient,  should  be  sipped  at  each  sitting. 

To  assist  the  appetites  of  these  patients  and  to  stimulate  the  secretory 
fbnotion  a  few  drops  (not  more  than  5)  of  the  tincture  of  nux  vomica  may 
be  given  fifteen  minutes  before  meals,  with  gr.  ij-iij  (0.129-0.194)  of  so- 
dium bicarbonate.  These  indications  are  also  fulfilled  by  lavage  once  daily 
or  bi-daily  (if  the  patient  be  feeble).  If  hyperacidity,  due  to  the  organic 
acids,  persists  despite  the  mea^tures  already  recommended,  we  may  combine 
bismuth  subnitrate  with  magnesia  and  a  few  grains  of  charcoal,  this  being 
administered  when  the  stomach  is  empty.  We  may  also  check  fermenta- 
tion by  the  exhibition  of  salicylic  acid  (gr.  v— 0.324)  thrice  dfiily  or  ere- 
asote  (gr.  ^ — 0.0324)  thrice  claily.  Gennain  S<5e  has  recently  found  stron- 
tium bromid  (^ss  to  ^  ;  2.0-4.0)  to  be  of  great  value  in  cases  in  which 
gaseous  fermentation  with  hyperacidity  ia  combined  with  permanent  ten- 
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dernesB*  Happy  results  often  follow  a  course  at  some  sjm  if  the  pstHiit 
be  iiii<ler  the  charge  of  a  competent  physician  during  his  stjjtmrti.  THr 
robuist  or  plethoric  should  go  to  Carlsbad,  Ems,  and  Kis!!$in^t'ri  almwii, 
and  to  SanUo;^a  in  this  country,  using  more  especially  the  Hawlhorue 
water.  The  ant'tnic  should  go  to  Franzenbad  or  the  spa  near  Brubaeli, 
and  in  this  country  to  tbe  iron  springs  at  Bedford.  Pennsylvania.  A 
course  of  the  alkaline  mineral  waters  njay  be  successfully  taken  at  home 
in  many  instances,  though  patients  are  much  more  apt  to  obey  the  pliv* 
sicinn's  injunctions  as  to  diet,  exercise,  and  the  like  when  at  a  spa  tbn 
when  at  home.  These  watei*3  4I0  not  simply  act  as  purgatives,  hut  %\m 
as  antacids-  It  has  been  experimentally  shown  that  sodium  chlorld,  «> 
dium  carbonate,  as  well  as  carbon  dioxid,  promote  the  secretion  of  tk 
gastric  juice.  In  the  more  chronic  cases  belonging  to  this  class  or  tbt*e 
that  liave  resisted  other  forms  of  treatment  intestinal  complications  art- 
usual  ly  found,  Here  the  alkaline  waters  are  to  be  alternated  withcalojud 
in  small  doses,  prescribed  thus  : 

^,  Ilydrarg.  chloridi  mitis,  gr.  ij  (U.l^y); 

Sodii  bicarh.,  5j        (4.0); 

Sacchari  lactis,  3SS      (2.0). 

M.  et  ft.  churt.  No.  xij. 
Sig.   One,  dry  on  the  tongue,  four  times  daily. 

I  have  been  in  the  habit  of  continuing  the  use  of  these  powders  for 
several  days  to  one  week,  then  returning  to  the  alkaline  waters  for  two 
weeks,  and  so  on. 

Id  the  mucous  variety  of  gastric  catarrh  additional  indication*  k 
treatment  are  presented.  The  chief  aim  should  be  to  limit,  a^^  far  m 
jK)ssible,  the  production  of  mucus  and  to  cleanse  thoroughly  the  stomich 
prior  to  each  meal,  thus  preparing  the  organ  for  tbe  reception  and  bett«f 
digestion  of  food.  Here,  again,  at  least  one  pint  of  hot  water,  cont*iii' 
ing  the  substances  before  mentioned,  should  be  sipped  half  an  hour  befoit 
each  meah  This  mode  of  cleansing  the  stomach  is  usually  suceeaifohir 
unsucceBsful,  however,  it  should  be  supplemented  by  lavage  once  cl»ilf* 
using  the  same  solutions  as  above  indicated,  though  in  larger  qumntiticiL 
The  siphon  is  also  highly  useful  in  cases  of  this  sort  in  which  8trictun?of 
tbe  pylorus  is  suspected  and  when  the  food  is  retained  in  the  stomach 
much  longer  than  the  normal  period  of  digestion.  This  firqueutlf 
happens,  for  the  reason  that  tbe  mucous  covering  which  the  food  receives 
not  only  prevents  it  from  being  acted  upon  by  the  gastric  juice,  but  »W 
renders  absorption  tardy.  The  therapy  of  this  form  of  chronic  gaatntii 
requires,  in  addition  to  what  has  before  been  given,  the  more  poti?Jit 
astringents  for  the  purpose  of  arresting  hypersecretion  of  mueua  The 
best  way  to  use  these  agents  is  topically.  The  stomach  may  be  wwhc4 
out  (at  bed-time  or  early  in  the  morning)  with  a  i2  per  cent  soluiioaof 
alum  or  a  1  per  cent,  solution  of  tannic  acid  ;  antiseptic  solutions  *« 
employed  in  like  manner,  a  2  per  cent,  solution  of  salicylic  acid  bein| 
especially  efficacious.  If  lavage  cannot  be  practised,  such  astringfDtoii 
catechu,  cerium  oxalate,  and  silver  nitrate,  with  small  doses  of  opw® 
[vide  gupra),  should  be  tried.  For  use  internally  one  of  the  rerylxit 
remedies  is  atropin  sulphate. 

Certain  symptonm  belonging  to  all  varieties  of  the  affection  may  < 
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pf.     These  must  be  met  in  iiccordance  with  genenil  principles,     Vom- 
fcg*  which  is  at  timea  a  distressing  symptom^  is  best  allayed  by  small 

of  resorcin  or  creasote  in  combination  with  cerium  oxalate, 

I  As  soon  as  the  morbid  irritability  of  the  stomach   has  been   reduced 

forms  of  bitter  tonics,  with  a  view  to  imparting  vigor  to  the  digestive 

ms,  may  be  cautiously  employed.     Their  too  early  use  is  very  apt  to 

^gravate  existing  symptoms,  or  even  to  reproduce  such  as  have  already 


Iron  is  often  indicated  during  convalescence. 


GASTRIC  ULCER. 

(Simplr  or  Bound  Ulcer  of  the  Skmach*) 


pappeared. 

I  Definitioti. — An  ulcer  presenting  sharp  borders,  with  a  tendency  to 
Rend  in  depth,  generally  without  collateral   inflammation,  giving   rise, 
lally,  to  one  or  more  characteristic  symj^toms,  as  pain,  vomiting,  and 
knatemesis.     Peptic  ulcers  may  be  single,  but  are  oftener  multiple* 
Pathology. — The  gross  anatomic  characteristics  and  peculiarities 
N  be  briefly  considered  seriatim,     (a)  In  ahape  it  is  usually  round  or 
ftL      It  often  happens  that  there  are  several  ulcers,  and  these  may 
m  larger  ones  having  irregular  borders.     They  are  at  first  superficial, 
ugh  their  floor  (when  seen  at  autopsy)  is  below  the  mucous  membrane, 
lug  to  a  tendency  to  extend  in  depth.     This  characteristic  has  given 
to  the  term  '*  perforating  ulcer."     Thus,  the  ulcer  has  for  its  base, 
ry  frequently,  the  muscular  or  serous  coats,  hut  sometimes,  an<l  not 
ily^  the  ulcerative  process  extends  through  the  walls  of  the  stcmiach, 
^faich  case  adhesions  form  between  the  stomach  and  the  adjacent  vis- 
,  one  or  other  of  the  latter  organs  occupying  the  base  of  the  ulcer. 
lost  always  the  walls  slope  inward,  giving  rise  to  the  characteristic 
luel-sliape.     The  edges  may,  however,  be  sharp  and  abrupt.     The  floor 
the  ulcer  is  quite  generally  clean,  and  rarely  may  present  a  hemor- 
^ie  aspect.      A  recent  ulcer  presents  clean-cut  edges,  that  are  not  the 
;  of  collateral  inflaminatory  edema,  though  an  old  ulcer  often  presents 
ewhat   thickened   margins,     (b)  In  size  it  is   quite   variable.     The 
jority  of  the  ulcers  are  not  larger  than  a  dime;  others  may  measure 
much  as  10  cm.  (4  inches)  in  their  greatest  diameter.     The  e<lges  are 
lost  invariably  formed  from  the  coalescence  of  two   or   more  smaller 
B.     (r)  The  postiioji  is  most  fret^uently  near  the  pylorus  on  the  poste- 
'  wall,  ami  particularly  in  the  vicinity  of  the  lesser  curvature.^     For- 
lately,  they  occupy  the  anterior  surf^ice  but  rarely,  this  being  a  danger- 
situation,  as  will  presently  be  explained. 
The  ulcer  often  heals  by  cicatrization.      The  resulting  scar  is  pale  and 
late,  and  there  is  puckering  of  the  surrounding  mucous  membrane. 
the  ulcer  has  not  extended  deeper  than  the  mucous  membrane,  granu- 
ion-tissue  develops  from  the  edges  and  base;  this  tissue  slowly  con- 

>f  793  cases  colleciefl  by  Welch  from  hospital  atatistic8»  288  wens  on  the  lesser 
^ftttife,  235  cm  the  pcwterior  wiill,  95  at  the  pylorus,  *19  on  the  anterior  wall,  oO  sit  the 
laa,  29  at  the  fnnduH^  27  on  the  i^reuti'r  fiirvnture.  The  <hnNleniil  nicer  jb  usually  sit- 
Bd  just  outside  the  ring  in  the  tir^t  portion  nf  iht-  gut  (iJsler,  pnge  36^). 
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tracts,  unitin*^  the  niurgiiis  and  leaving  a  comparatively  smooth  i 
On  the  other  hand,  if  the  ulcer  be  large  and  involve  the  muscular  nod 
serous  coats,  stricture  of  the  pylorus,  followed  by  dilatation,  may  ri^ 
Bult.  The  stomach  may  present  an  hour-glass  shape,  due  to  the  mu- 
traetion  of  a  girdle  ulcer  in  the  central  part  of  the  organ.  Nearly  all 
gastric  ulcers  would  perforate  the  coat^  were  it  not  for  the  developnienl 
of  a  localized  peritonitis  with  the  estaldishinent  of  protective  adhehiooji 
The  ulcers  being  usually  situiitcd  on  the  jiosterior  wall,  the  ssurface  of 
the  pancreas  forms  the  point  of  attachment  most  frequently,  though  the 
stomach  may  also  become  adbert^nt  to  the  left  lobe  of  the  liver,  the 
spleen,  omentum,  diaphragm,  or  the  transverse  colon.  The  organs  witb 
which  the  stomach  beccmjes  iiiTijlutinated  mav  he  penetrated  bv  die 
ulcerative  process,  resulting  ia  suppurative  intlammation  {ab$ceM9)\  or 
guided  by  the  limiting  adhesions,  fistulous  connections  of  the  stomaclt 
with  the  transverse  colon,  the  pleura,  the  pericardium,  liir  :  ;  '^ 
bladder,  and  the  duoilenum  may  be  established.  Uf  these,  l 
fistulas  are  the  most  common.  Usler  states  that  there  are  two  ii;>: 
on  record  in  which  the  ulcer  perforated  the  left  ventricle,  Peneir  i 
of  the  ulcer  through  the  posterior  gastric  wall  opens  the  lesser  perito- 
neal cavity,  in  which  case  the  base  remains  limited,  producing  a  condi- 
tion known  as  subphrenic  pyo-pneumothorax»  When  the  anterior  surface 
of  the  stomach,  which  has  no  anatomic  relations  with  other  organs  favo^ 
able  for  the  establishment  of  protective  adhesions,  is  perforated,  genenJ 
infectious  peritonitis  rapiiily  supervenes  if  a  fatal  end  be  not  reached  im- 
mediately. Intense  hyperemia  or  the  erosion  of  small  vessels  gives  nw 
to  small  or  moderate  liemorrhages.  If  the  ulcer  penetrate*  one  of  the 
larger  vessels,  as  happens  not  rarely,  then  profuse  and  even  fatal  hemi- 
temesis  is  the  result.  This  accident  is  doubtless  frequently  prevent**! 
by  the  development  of  a  '*  protective  thrombosis/'  In  several  instance* 
small  aneurysms  have  been  found  at  the  bases  of  the  ulcers  (Dou;|iw. 
Powell.  Welch). 

etiology. — Since  gastric  ulcer  was  Hrst  accurately  described  by  Cni- 
veilhier  many  and  widely  various  theories  as  to  its  mode  of  origin  liiTC 
been  promulgated.     Whilst  there  is  to-day  no  universally  a<^epied  view 
of  its   pathogenesis,  yet   there  are  two  points  that  may  be  regarded  u 
deliuitely  settled :  (a)  that  the  ulcer  is  due  to  a  self-dif^estion  of  s  cir- 
cumscribed portion  of  the  stomach  ;  (t)  that  the  alkalinity  of  the  part 
digested  has  been  previously  reduced.     Among  the  conditions  leeseniog 
the  supply  of  alkaline  arterial  blood,  which,  as  is  well  known,  prevent* 
the  stomach  from  being  digested  in  health,  the  chief  are  embolL<m  and 
thrombosis  of  the  nutrient  artery  of  the  part,  the  infarct  thus  prodnct*! 
being  annihikted  by  the  gastric  secretions  (Virchow),    This  view  receitei 
confirmation  from  the  experiments  of  Claude  with  rabbits  that  had  Ji«i| 
of  inanition.     On  postmortem  examination  there  was  found  hemurrhAgtl 
into  the  muscular  coat  of  the  stomach  ;  this  was  caused  by  ihroinlN>*il| 
of  the  arterioles  followed  by  rupture,  which  would  have  given  t\s»  t»I 
ulceration.     Opposed  to  this  view  are  the  exjierinients  by  Panum  An4' 
Cohnbeim,  which    show   that  ulcers  produced   artiHcially  tend  to  be*' 
rapidly.     Stockton   holds  that   the  disease   is  a  neurosis.     Trannittic 
injuries  of  the  mucosa  and  external  traumatism  have  been  sugge^tf*! 
Preduposing  Caumn. — Most  influential  stands,  doubtless,  hypcr»cidilf 
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enhanced  when  the  alkaline  carbonates  are  administered  simultaneously. 
Farther  than  this,  little  is  needed  in  the  majority  of  instances.  The 
use  internally  of  antiseptics,  combined  with  alteratives  and  mild  astrin- 
gents, is  often  beneficial.  I  can  speak  most  positively  in  favor  of  the 
following  pill : 

^.  Argenti  nitratis,  gr.  iv    (0.259) ; 

Ext.  hyoscyami,  gr.  viij  (0.518). 

M.  et  ft.  pil.  No.  xvj. 
Sig.  One  about  one  hour  before  each  meal,  the  stomach  being 
first  prepared  by  rinsing  with  a  2  per  cent,  solution  of 
borax  in  water. 

Hemmeter  recommends  silver  nitrate,  in  the  form  of  lavage  (1  :  2000), 
or  in  the  form  of  solution  0.3  to  120  of  peppermint-water;  of  this  one 
tablespoonful  three  times  daily  on  an  empty  stomach. 

In  the  fermentative  form  of  chronic  gastric  catarrh  the  hyperacidity  is, 
in  reality,  oflen  dependent  upon  the  lack  of  free  HCl ;  hence  this  agent 
should  be  supplied.  It  is  best  administered  immediately  after  meals,  the 
doee  being  not  less  than  10  minims  (0.666),  well  diluted,  and  this  may  be 
repeated  in  the  course  of  ten  or  fifteen  minutes  in  obstinate  cases ;  it  may 
be  combined  advantageously  with  pepsin  (gr.  v-x — 0.324-0.648)  or  pan- 
creatin  (gr.  x — 0.648).  Pancreatin  is  better  associated  with  sodium  bi- 
carbonate in  the  form  of  a  tablet  containing  each  gr.  ij  (0.129).  Of 
these  two  or  three  may  be  administered  fifteen  to  thirty  minutes  aft»r 
meal-time.  Care  is  to  be  taken  to  use  only  the  best  articles  of  pepsin 
snd  pancreatin.  When  hyperacidity  exists,  diastase  and  ptyalin  may  be 
exhibited,  but  I  have  failed  to  obtain  encouraging  results  from  their 
employ.  This  class  of  cases  represents  an  aggravated  or  advanced  form 
of  the  disease  (atrophic  stage),  and  demands  prolonged  and  varied  treat- 
ment. At  the  end  of  the  digestive  process  it  is  well  to  thoroughly  irri- 
gate the  stomach  (lavage),  and  more  particularly  if  evidences  of  dilatation 
be  present.  The  stomach  may  also  be  cleansed  and  prepared  for  the  re- 
ception of  the  next  meal  in  a  very  agreeable  manner  by  having  the 
patient  sip  a  2  per  cent,  solution  of  borax  in  warm  water  or  a  2  per  cent, 
solution  of  sodium  chlorid  half  an  hour  before  meals ;  indeed,  the  con- 
tinued use  of  simple  hot  water  for  the  same  purpose  has,  in  my  hands, 
often  given  excellent  results.  With  it  must,  of  course,  be  combined  the 
saline  laxatives  and  the  restricted  diet.  Not  less  than  1  pint  of  water, 
hot  as  it  can  be  taken  by  the  patient,  should  be  sipped  at  each  sitting. 

To  assist  the  appetites  of  these  patients  and  to  stimulate  the  secretory 
function  a  few  drops  (not  more  than  5)  of  the  tincture  of  nux  vomica  may 
be  given  fifteen  minutes  before  meals,  with  gr.  ij-iij  (0.129-0.194)  of  so- 
dium bicarbonate.  These  indications  are  also  fulfilled  by  lavage  once  daily 
or  bi-daily  (if  the  patient  be  feeble).  If  hyperacidity,  due  to  the  organic 
acids,  persists  despite  the  measures  already  recommended,  we  may  combine 
bismuth  snbnitrate  with  magnesia  and  a  few  grains  of  charcoal,  this  being 
administered  when  the  stomach  is  empty.  We  may  also  check  fermenta- 
tion bv  the  exhibition  of  salicylic  acid  (gr.  v — 0.324)  thrice  daily  or  cre- 
asote  (gr.  •) — 0.0324)  thrice  daily.  Gennain  Sde  has  recently  found  stron- 
tium bromid  (3ss  to  5J  ;  2.0-4.0)  to  be  of  great  value  in  cases  in  which 
gaseous  fermentation  with  hyperacidity  is  combined  with  permanent  ten- 
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derness.  Happy  results  often  follow  a  course  at  some  spa  if  the  patient 
be  under  the  charge  of  a  competent  physician  during  his  sojourn.  The 
robust  or  plethoric  should  go  to  Carlsbad,  Ems,  and  Kissingen  abroad, 
and  to  Saratoga  in  this  country,  using  more  especially  the  Hawthorne 
water.  The  anemic  should  go  to  Franzenbad  or  the  spa  near  Brussels, 
and  in  this  country  to  the  iron  springs  at  Bedford,  Pennsylvania.  A 
course  of  the  alkaline  mineral  waters  may  be  successfully  taken  at  home 
in  many  instances,  though  patients  are  much  more  apt  to  obey  the  phy- 
sician's injunctions  as  to  diet,  exercise,  and  the  like  when  at  a  spa  than 
w^hen  at  home.  These  waters  do  not  simply  act  as  purgatives,  but  also 
as  antacids.  It  has  been  experimentally  shown  that  sodium  chlorid,  so- 
dium carbonate,  as  well  as  carbon  dioxid,  promote  the  secretion  of  the 
gastric  juice.  In  the  more  chronic  cases  belonging  to  this  class  or  those 
that  have  resisted  other  forms  of  treatment  intestinal  complications  are 
usually  found.  Here  the  alkaline  waters  are  to  be  alternated  with  calomel 
in  small  doses,  prescribed  thus : 

'Bf,  Hydrarg.  chloridi  mitis,  gr.  ij  f0.129) ; 

Sodii  bicarb.,  3J       (4.0) ; 

Sacchari  lactis,  388     (2.0). 

M.  et  ft.  chart.  No.  xij. 
Sig.  One,  dry  on  the  tongue,  four  times  daily. 

I  have  been  in  the  habit  of  continuing  the  use  of  these  powders  for 
several  days  to  one  week,  then  returning  to  the  alkaline  waters  for  two 
weeks,  and  so  on. 

In  the  mucous  variety  of  gastric  catarrh  additional  indications  for 
treatment  are  presented.  The  chief  aim  should  be  to  limit,  as  far  as 
possible,  the  production  of  mucus  and  to  cleanse  thoroughly  the  stomach 
prior  to  each  meal,  thus  preparing  the  organ  for  the  reception  and  better 
digestion  of  food.  Here,  again,  at  least  one  pint  of  hot  water,  contain- 
ing the  substances  before  mentioned,  should  be  sipped  half  an  hour  before 
each  meal.  This  mode  of  cleansing  the  stomach  is  usually  successful ;  if 
unsuccessful,  however,  it  should  be  supplemented  by  lavage  once  daily, 
using  the  same  solutions  as  above  indicated,  though  in  larger  quantities. 
The  siphon  is  also  highly  useful  in  cases  of  this  sort  in  which  stricture  of 
the  pylorus  is  suspected  and  when  the  food  is  retained  in  the  stomach 
much  longer  than  the  normal  period  of  digestion.  This  frequently 
happens,  for  the  reason  that  the  mucous  covering  which  the  food  receives 
not  only  prevents  it  from  being  acted  upon  by  the  gastric  juice,  but  also 
renders  absorption  tardy.  The  therapy  of  this  form  of  chronic  gastritis 
requires,  in  addition  to  what  has  before  been  given,  the  more  potent 
astringents  for  the  purpose  of  arresting  hypersecretion  of  mucus.  The 
best  way  to  use  these  agents  is  topically.  The  stomach  may  be  washed 
out  (at  bed-time  or  early  in  the  morning)  with  a  2  per  cent,  solution  of 
alum  or  a  1  per  cent,  solution  of  tannic  acid ;  antiseptic  solutions  are 
employed  in  like  manner,  a  2  per  cent,  solution  of  salicylic  acid  being 
especially  efficacious.  If  lavage  cannot  be  practised,  such  astringents  aa 
catechu,  cerium  oxalate,  and  silver  nitrate,  with  small  doses  of  opium 
{vide  supra),  should  be  tried.  For  use  internally  one  of  the  very  best 
remedies  is  atropin  sulphate. 

Certain  symptoms  belonging  to  all  varieties  of  the  affection  may  demand 
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relief.  These  must  be  met  in  accordance  with  general  principles.  Vom- 
iting, which  is  at  times  a  distressing  symptom,  is  best  allayed  by  small 
doses  of  resorcin  or  creasote  in  combination  with  cerium  oxalate. 

As  soon  as  the  morbid  irritability  of  the  stomach  has  been  reduced 
mild  forms  of  bitter  tonics,  with  a  view  to  imparting  vigor  to  the  digestive 
organs,  may  be  cautiously  employed.  Their  too  early  use  is  very  apt  to 
aggravate  existing  symptoms,  or  even  to  reproduce  such  as  have  already 
disappeared.     Iron  is  often  indicated  during  convalescence. 


GASTRIO  ULCER. 

{Simple  or  Bound  Ulcer  of  the  Stomach.) 

Definition. — An  ulcer  presenting  sharp  borders,  with  a  tendency  to 
•extend  in  depth,  generally  without  collateral  inflammation,  giving  rise, 
usually,  to  one  or  more  characteristic  symptoms,  as  pain,  vomiting,  and 
hematemesis.     Peptic  ulcers  may  be  single,  but  are  oftener  multiple. 

Pathology. — The  gross  anatomic  characteristics  and  peculiarities 
may  be  briefly  considered  seriatim,  (a)  In  shape  it  is  usually  round  or 
oval.  It  often  happens  that  there  are  several  ulcers,  and  these  may 
form  larger  ones  having  irregular  borders.  They  are  at  first  superficial, 
though  their  floor  (when  seen  at  autopsy)  is  below  the  mucous  membrane, 
owing  to  a  tendency  to  extend  in  depth.  This  characteristic  has  given 
rise  to  the  term  "perforating  ulcer.'*  Thus,  the  ulcer  has  for  its  base, 
very  frequently,  the  muscular  or  serous  coats,  but  sometimes,  and  not 
rarely,  the  ulcerative  process  extends  through  the  walls  of  the  stomach, 
in  which  case  adhesions  form  between  the  stomach  and  the  adjacent  vis- 
cera, one  or  other  of  the  latter  organs  occupying  the  base  of  the  ulcer. 
Almost  always  the  walls  slope  inward,  giving  rise  to  the  characteristic 
funnel-shape.  The  edges  may,  however,  be  sharp  and  abrupt.  The  floor 
of  the  ulcer  is  quite  generally  clean,  and  rarely  may  present  a  hemor- 
rhagic aspect.  A  recent  ulcer  presents  clean-cut  edges,  that  are  not  the 
seat  of  collateral  inflammatory  edema,  though  an  old  ulcer  often  presents 
somewhat  thickened  margins.  (6)  In  size  it  is  quite  variable.  The 
majority  of  the  ulcers  are  not  larger  than  a  dime ;  others  may  measure 
as  much  as  10  cm.  (4  inches)  in  their  greatest  diameter.  The  edges  are 
almost  invariably  formed  from  the  coalescence  of  two  or  more  smaller 
ones,  {c)  The  position  is  most  frequently  near  the  pylorus  on  the  poste- 
rior wall,  and  particularly  in  the  vicinity  of  the  lesser  curvature.^  For- 
tunately, they  occupy  the  anterior  surface  but  rarely,  this  being  a  danger- 
ous situation,  as  will  presently  be  explained. 

The  ulcer  often  heals  by  cicatrization.  The  resulting  scar  is  pale  and 
stellate,  and  there  is  puckering  of  the  surrounding  mucous  membrane. 
If  the  ulcer  has  not  extended  deeper  than  the  mucous  membrane,  granu- 
lation-tissue develops  from  the  edges  and  base ;  this  tissue  slowly  con- 

*  Of  793  cases  collected  bv  Welch  from  hospital  statistics,  288  were  on  the  lesser 
CDiratare,  235  on  the  posterior  wall,  95  at  the  pylorus,  69  on  tlie  anterior  wall,  50  at  the 
cardia,  29  at  the  fundus,  27  on  the  greater  curvature.  The  duodenal  ulcer  is  usually  sit- 
uated just  oatside  the  ring  in  the  first  iK)rtion  of  the  gut  (Osier,  page  369). 
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tracts,  uniting  the  margins  and  leaving  a  comparatively  smooth  scar. 
On  the  other  hand,  if  the  ulcer  be  large  and  involve  the  muscular  and 
serous  coats,  stricture  of  the  pylorus,  followed  by  dilatation,  may  re- 
sult. The  stomach  may  present  an  hour-glass  shape,  due  to  the  con- 
traction of  a  girdle  ulcer  in  the  central  part  of  the  organ.  Nearly  all 
gastric  ulcers  would  perforate  the  coats  were  it  not  for  the  development 
of  a  localized  peritonitis  with  the  establishment  of  protective  adhesions. 
The  ulcers  being  usually  situated  on  the  posterior  wall,  the  surface  of 
the  pancreas  forms  the  point  of  attachment  most  frequently,  though  the 
stomach  may  also  become  adherent  to  the  left  lobe  of  the  liver,  the 
spleen,  omentum,  diaphragm,  or  the  transverse  colon.  The  orsans  with 
which  the  stomach  becomes  agglutinated  may  be  penetrated  by  the 
ulcerative  process,  resulting  in  suppurative  inflammation  (abscess) ;  or. 
guided  by  the  limiting  adhesions,  fistulous  connections  of  the  stomach 
with  the  transverse  colon,  the  pleura,  the  pericardium,  lungs,  gall- 
bladder, and  the  duodenum  may  be  established.  Of  these,  gastrocolic 
fistulae  are  the  most  common.  Osier  states  that  there  are  two  instances, 
on  record  in  which  the  ulcer  perforated  the  left  ventricle.  Penetration 
of  the  ulcer  through  the  posterior  gastric  wall  opens  the  lesser  perito- 
neal cavity,  in  which  case  the  base  remains  limited,  producing  a  condi- 
tion known  as  subphrenic  pyo-pneumothorax.  When  the  anterior  surface 
of  the  stomach,  which  has  no  anatomic  relations  with  other  organs  favor- 
able for  the  establishment  of  protective  adhesions,  is  perforated,  general 
infectious  peritonitis  rapidly  supervenes  if  a  fatal  end  be  not  reached  im- 
mediately. Intense  hyperemia  or  the  erosion  of  small  vessels  gives  rise 
to  small  or  moderate  hemorrhages.  If  the  ulcer  penetrate  one  of  the 
larger  vessels,  as  happens  not  rarely,  then  profuse  and  even  fatal  hema- 
temesis  is  the  result.  This  accident  is  doubtless  frequently  prevented 
by  the  development  of  a  "  protective  thrombosis."  In  several  instances 
small  aneurysms  have  been  found  at  the  bases  of  the  ulcers  (Douglas, 
Powell,  Welch). 

Btiology. — Since  gastric  ulcer  was  first  accurately  described  by  Cru- 
veilhier  many  and  widely  various  theories  as  to  its  mode  of  origin  have 
been  promulgated.  Whilst  there  is  to-day  no  universally  accepted  view 
of  its  pathogenesis,  vet  there  are  two  points  that  may  be  regarded  as 
definitely  settled :  (a)  that  the  ulcer  is  due  to  a  self-digestion  of  a  cir- 
cumscribed portion  of  the  stomach  ;  (b)  that  the  alkalinity  of  the  part 
digested  has  been  previously  reduced.  Among  the  conditions  lessening 
the  supply  of  alkaline  arterial  blood,  which,  as  is  well  known,  prevents 
the  stomach  from  being  digested  in  health,  the  chief  are  embolism  and 
thrombosis  of  the  nutrient  artery  of  the  part,  the  infarct  thus  produced 
being  annihilated  by  the  gastric  secretions  ( Virchow).  This  view  receives 
confirmation  from  the  experiments  of  Claude  with  rabbits  that  had  died 
of  inanition.  On  postmortem  examination  there  was  found  hemorrhage 
into  the  muscular  coat  of  the  stomach  ;  this  was  caused  by  thrombosis 
of  the  arterioles  followed  by  rupture,  which  would  have  given  rise  to 
ulceration.  Opposed  to  this  view  are  the  experiments  by  Panum  and 
Cohnheim,  which  show  that  ulcers  produced  artificially  tend  to  heal 
rapidly.  Stockton  holds  that  the  disease  is  a  neurosis.  Traumatic 
injuries  of  the  mucosa  and  external  traumatism  have  been  suggested. 
Predisposing  Causes. — Most  influential  stands,  doubtless,  hyperacidity 
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of  tke  gastric  juice— a  oondition  almost  universally  preaent  in  this  dis- 

*tie;  ajthaugh  the  ulcers  may  not  result  primarily  from  the  presence 

of  IB  excess  of  acid,  it  is  quite  prohably  that  further  exteDsioii  of  the 

ulcerative  process  may  be  due  to  this  factor.     Peter  assumes  the  cause 

^f  simple  ulcer  to  be  gastritis,  and  it  is  often   met  with  in  connection 

*uk  tie  latter  disease.     The  nfTection  is  often  secondary  in  chlorosis, 

taemii,  and  oftener  still  in  amenorrhea.     The  fact  that  in  all  the  dif- 

^^reflt  forms  of  anemia  there  is  a  diminished  alkalinity  of  the  hlood  is 

•'f great  interest  in  this  connection.     Obviously,  then,  ulcer  occurs  more 

frequently  in  females  than  in  males.     It  is  most  common  between  seven- 

**^H  and  thirty*five  years;  it  is  rare  in  young  children,  though  Gorgart 

^^  an  instance  in  a  child  thirty  hours  after  birth,  and  less  rare  in  those 

^*st  ujriMle  life.     It  is  more  frequent  in  the  poor  than  in  the  rich  ;  occu- 

^^tion  has  also  a  noticeable  iniuence,  and   I    have   personally  seen  a 

'^^lufctrof  instances  in  weavers.     It  is  also  prone  to  attack  servants, 

^^'^is,  and  needlewomen   among  females,  and  shoemakers  and   tailors 

*^<injr  males. 

Clinical  History, — In  typical  cases  of  gastric  ulcer  the  clinical 
^5"  tjjptoms  are  almost  positively  diagnostic.     The  earliest  manifestations 
I  ^^mmonly  point  to  chronic  or  subacute  gastric  catarrh,  these  being  fol- 
^^"Ved,  soon  or  late,  by  those  that  are  characteristic,  as  pain^  vomitmif, 
^^^d  hemaUmesis.     Of  these,  pain  is  most  constantly  present,  and  pre- 
^^ats  certain  peculiarities  that  demand  rather  elaborate  mention.     It  is 
^^ramonly  dull,  at  times  burning,  and  is  associated  usiuilly  with   great 
oppression*       These   symptoms    are    doubtless    often    due    to    coexisting 
^^tarrbal  gastritis.     The   character  of  pain  that  is  most   diagnostic  is 
^n   intense  gnawinff^   hurning  or   horimj   in   the   epigastrium,   more  or 
less  periodic  and  strietlt/  loeaiized  in  a  circumscribed  area.     These  par- 
oxysms usually  come  on  almost  immedtately  after  eating,  occasionally  one 
f>r  two  hours  later,  an<l  disappear  quite  promptly  wlien  the  stomach  is 
imptied  either  by  vomiting  or  by  its  contents  passing  into  the  duodenum. 
Trom  die  time  of  its  occurrence,  the  quality,  and  strict  localization  of 
the  pain,  it  may  safely  be  assumed  that  it  is  due  to  direct  irritation,  set 
up  by  the  food,  of  the  sensory  fibers  occupying  the  base  of  the  ulcer.     In 
addition.,  there  are  paroxysms  of  diffuse  pain  {f/ttstrah/ifi)  that  are  often 
Rtnctlj  intermittent,  though  not  necessarily  excited  by  the  partaking  of 
food.      This  pain  is  due  to  a  sympathetic  nervous  disturbance  or  retleeted 
irritation.     Finally,  sharp,   intense,   laucinating   pains,   that  are  caused 
by  local  or  general  peritonitis,  may  appear  suddenly,  ceasing  only  with 
the  death  of  the  patient.     We  often  meet  with  the  four  kinds  of  pain 
described  above  in  a  single  case,  though  they  vary  in  relative  intensity 
in  different  cases.     The  pain  in  round  gastric  ulcer  is  greatly  modified 
iy  numerous  conditions,  all  nf  which   are  largely  under  human  control, 
The  effect  of  taking  fmd  has  been  already  referred  to,  though  it  should 
be   added  that,  obviously,   undigestibie,  imperfectly   masticated,  higbly- 
^iced  food,  sweet  and  hot  substances,  cause  the  paroxysms  to  be  more 
Intense  than  less  irritating  articles  of  diet.     Reift  diminislies  the  severity 
^f  the  pain  in  that  it  prevents  traction  on  the  ulcer.      Vtrfain  pmtures 
^nay  aggravate  it,  and,  tliough  not  a  trustworthy  guide,  we  may  often  de- 
termine the  situation  of  the  ulcer  hy  the  eifect  of  posture  after  taking 
9olid  food.     The  severity  of  the  pain  is  often  increased  by  bodily  fatigue 
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or  even  moderate  exercise,  and,  to  a  greater  degree,  by  special  emotional 
iutluences.  The  situation  of  the  pain  wben  strictly  localizetl  is  of  the 
utmost  importance  in  diagnosis.  I  Lave  found  it  almost  invariably 
from  one  to  two  inches  below  the  ensiforru  cartilage,  though  it  has  been 
rarely  observe<l  in  the  umbilical  and  hypochondriac  regions.  It  is 
absent  in  one  half  of  all  causes.  Here  may  be  mentioned  a  pain-point 
in  the  dorsal  region  (often  at  a  level  with  the  tenth  to  the  twelfth  thoracic 
vertebra)  on  the  left  side. 

Vomitinij^  next  to  pain,  is  the  most  frequent  symptom,  but  unless  the 
Yomitns  contains  blood,  which  is  present  in  less  than  50  per  cent,  of  all 
the  cases,  it  has  little  diagnostic  importance.  Nausea  and  eructations 
of  acid  or  food  often  precede  or  accompany  the  emesis.  Vomiting 
usually  occurs  about  two  hours  after  eating,  and  is  often  coincident  with 
the  height  of  the  paroxysm  of  pain,  which  the  vomiting  relieves  as  a 
rule.  The  vomitui,  as  first  shown  by  Riegel,  usually  contains  an  in- 
creased proportion  of  HCl  (auperacidity). 

ffematemesia  is  a  syruptom  of  unequalled  clinical  significance.  On  M 
alone  frequently  re.st5i  a  positive  diagnosis.  When  the  hemorrhage  in  con- 
siderable, pure  blood,  more  or  less  clotted,  may  be  ejected,  this  being 
highly  characteristic  of  gastric  ulcer.  Frequently,  however*  the  blood 
oozes  gradually  into  the  stomach  and  mingles  with  the  gastric  juice,  and 
in  consequence  the  oxyhemoglobin  of  the  blood  is  converted  into  hematta, 
the  vomitus  presenting  the  appearance  of  coffee-grounds.  On  mwro»eapw 
examination  under  these  circumstances  only  larger  or  smaller  ?  :- 

masees  can  be  seen,  and  no  blood-corpuscles.*     Vomiting  of  11  y 

recur  at  intervals  of  a  few  hours  or  on  each  successive  day.  The  amtmni 
also  varies  within  the  widest  limits  according  to  the  size  of  the  Te«sel 
eroded.  Some  of  the  effused  blood  passes  through  the  pylorus,  escaping 
with  the  feces  and  giving  to  the  latter  a  tarry,  black  appearance.  A 
few  cases  have  been  reported  in  which  all  the  blood  was  evacuated  with 
the  stools  except  that  which  was  absorbed  from  the  alimentary  tract. 
Either  as  the  result  of  a  single  copious  hemorrhage  or  of  repeated  smaller 
bleedings  a  pronounced  anemia  is  produced,  the  objective  signs  and  the 
cerebral  and  cardiac  manifestations  of  the  latter  disease  at  once  becom* 
ing  evident*  As  a  rule,  however,  the  evidences  of  anemia  ar©  only 
moderately  well  marked,  and  to  assume  that  the  anemia  is  due  solely  to 
the  hemorrhages  would  probably  be  nn  error.  A  slight  rise  of  temper- 
ature is  often  observed  under  these  circumstances;  this  is  to  be  regarded 
as  the  so-called  anemic  fever.  The  pain  and  the  most  unpleasant  local 
symptoms  have  been  frequently  observed  to  disappear  after  its  ces^iation 
— a  circumstance  that*  as  iStrumpell  observes,  may  be  owing  in  part  to 
the  extreme  caution  of  the  patient  thereafter.  Not  infrequently  eonva* 
lescence  sets  in  almost  immediately^ 

Physical  sign*  are  few  ami  slight.  On  palpation  tendeme88  is  foaod, 
though  not  in  all  cases.  The  spot  of  localized  agonixtng  pain  before 
alluded  to  is  often  excessively  tender  on  jiressure — a  valuable  sign.  Tlie 
true  gastralgic  attacks,  so  ct^mmon  in  gastric  ulcer,  are  at  times  relieved 
by  making  firm  pressure  with  the  broad  hand  over  the  epigastrium.  Near 
the  pyloric  end  of  the  stomach  palpable  tumors  may  be  felt,  due  to  the 

*  The  blood,  however,  cua  be  idencifi^  by  chemica]  tc»ts  and  the  ipcoUom^k 
,  anoi  of  the  beauiio. 
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thickened  floor  of  the  ulcer.  When  these  indurated  masses  become  ad- 
herent to  adjacent  organs — the  pancreas,  for  example— epigastric  tumors 
of  considerable  size  may  be  felt,  suggesting  the  presence  of  carcinoma. 
General  symptoms  often  do  not  appear  until  late  in  the  disease,  the 
patient  continuing  to  look  as  well  as  usual.  Anemia  is  usually  noted 
first,  to  be  followed  by  debility  and  emaciation  ;  the  degree  of  the  general 
disturbances  is  in  direct  proportion  to  the  severity  and  duration  of  the 
causes  producing  them — namely,  the  coexisting  catarrh,  hemorrhages, 
pain,  and  vomiting.  In  some  instances  the  cachexia  is  pronounced,  and 
the  face,  on  account  of  the  prolonged  sufiering,  assumes  a  drawn,  hag- 
gard appearance. 

Other  Clinical  Ponns. — These  have  been  subdivided  into  numerous 
types,  some  of  which  merge  into  one  another  and  cannot  be  separated 
clinically.  The  following  atypical  forms  should  be  distinguished:  (a) 
Latent  ulcers,  whose  existence  is  not  suspected  during  life,  but  which  are 
revealed,  should  they  come  to  autopsy,  as  open  ulcers  or  cicatrices,  (b) 
An  explosive  form,  in  which  the  ulcer  may  or  may  not  give  rise  to  gastric 
disturbances  prior  to  the  occurrence  of  perforative  peritonitis,  (c)  A  re- 
current form,  described  by  Welch  thus :  "  In  this  the  symptoms  of  gastric 
ulcer  disappear,  and  then  follow  intervals,  often  of  considerable  duration, 
in  which  there  is  apparent  cure,  but  the  symptoms  return,  especially 
after  some  indiscretion  in  the  mode  of  living.  This  intermittent  course 
may  continue  for  many  years.  In  these  cases  it  is  probable  either  that 
fresh  ulcers  form  or  that  the  cicatrix  of  an  old  ulcer  becomes  ulcerated.'* 

Complications. — Perforation  of  the  ulcer  (most  common  when  it 
is  situated  in  the  anterior  wall)  leads  to  peritonitis,  which  almost  always 
ends  fatally.  Rarely  a  localized  peritonitis  is  the  result,  owing  to  rapidly 
formed  limiting  adhesions  or  perforation  into  the  lesser  peritoneal  cavity. 
The  symptoms  of  this  complication  will  be  given  in  their  proper  place 
(see  also  JPam,  p.  769).  Hemorrhage  may  prove  a  serious  complicating 
accident,  being  in  not  rare  instances  an  immediate  cause  of  death.  I 
recently  saw  a  case  in  which  hemorrhage  caused  rapid  dissolution. 

General  Conrse. — This  presents  wide  variations  in  different  cases. 
It  may  be,  though  seldom,  limited  to  a  few  hours,  as  in  the  explosive 
form.  Innately,  the  disease  is  an  exceedingly  chronic  one,  often  lasting 
several,  and  sometimes  ten  or  fifteen,  years.  Its  duration  in  curable 
cases  may  be  lessened  by  proper  treatment.  Recovery  may  be  incom- 
plete, and  the  scar  resulting  from  the  healing  process  may  give  rise  to 
true  attacks  of  gastralgia.  Again,  if  the  cicatrices  be  situated  at  the 
pyloric  orifice,  dilatation  will  almost  invariably  develop. 

DiagHKlOSiS. — The  typical  ca^es  in  which  the  characteristic  symp- 
toms above  mentioned  are  conspicuous  are  easy  of  diagnosis.  Hemor- 
rhages occurring  with  gastralgic  attacks  are  almost  pathognomonic.  A 
considerable  proportion,  however,  offer  formidable  difficulties.  Without 
the  presence  of  hematemesis,  for  example,  a  positive  diagnosis  should 
not  be  made,  and  yet  this  symptom  does  not  appear  in  50  per  cent,  of 
all  cases.  In  the  absence  of  hemorrhage  we  may,  however,  infer  the 
altogether  probable  existence  of  ulcer  if  there  be  a  history  of  the  more 
important  etiologic  factors;  if  there  be  gastralicia,  hyperMiditT.  looal 
pain  and  tenderness,  a  dorsal  pain-point ;  UkS  ^ 

symptoms  be  excited  or  greatly  agg^VAli 
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long  course  and  liability  to  remission,  to  be  followed  by  exacerbations 
of  the  symptoms,  are  strongly  confirmatory. 

Differential  Diagnosis. — This  disease  may  be  mistaken  for  gastralgia, 
chronic  gastritis^  the  passage  of  gall-stones,  cirrhosis  of  the  liver^  and 
cannnoma  of  the  stomach.  The  difierentiation  of  the  latter  complaint 
will  be  given  later,  (a)  In  certain  cases  of  cirrhosis  of  the  liver  hema- 
temesis  is  met  with,  but  here  there  is  absence  of  all  the  other  character- 
istic symptoms  of  ulcer,  and  the  presence  of  a  group  of  symptoms  and 
physical  signs  pointing  to  disease  of  the  liver,  (i)  Hepatic  colic  simu- 
lates ulcer  of  the  stomach  without  hemorrhage.  The  sudden  onset,  the 
longer  duration  of  the  attack  of  pain,  its  sudden  complete  cessation,  the 
presence  of  jaundice  and  certain  physical  signs  presented  by  the  liver, 
suffice  to  distinguish  this  affection  from  gastric  ulcer,  (c)  Chronic  gas- 
tric catarrh  with  hematemesis  resembles  ulcer  of  the  stomach  in  many 
particulars.  The  great  diminution  in  the  proportionate  amount  of 
hydrochloric  acid  found  in  chronic  gastric  catarrh  and  the  increased 
amount  in  gastric  ulcer  are  facts  that  will  help  materially  in  discrimina- 
ting these  two  diseases.  When  they  are  associated  with  one  another  my 
observation  teaches  that  there  is  an  excess  of  HCl  present ;  hence  a 
proportionately  diminished  amount  of  HCl  probably  argues  against  the 
presence  of  ulcer.  The  vomiting  in  ulcer  is  combined  with  severe  par- 
oxysms of  pain ;  not  so  in  chronic  gastritis,  and  the  vomit  in  the  former 
contains  larger  quantities  of  blood  than  in  the  latter  disease,  {d)  Doubt- 
less ulcer  of  the  stomach  has  often  been  mistaken  for  neurotic  gastralgia, 
and  the  discrimination  cannot  always  be  accomplished  to  a  certainty. 
Their  chief  differential  points  may  be  conveniently  arranged  thus : 

Gastric  Ulcer.  Oastraloia« 

History  of  certain  occupations,  anemia,  History  of  neurasthenia,  nearalgia,  and 

chlorosis,     amenorrhea,     tuberculosis,  hysteria  common, 
and  diseases  of  the  heart  common. 

Most  frequent  from  fifteen  to  thirty-five  Most  frecjuent  before  or  near  the  meno- 

years  of  age.  pause  (in  the  female). 

The  paroxysms  of  pain  usually  come  on  Paroxysms  more  frequent  when  the  stom- 

at  a  definite  period  after  eating.  ach  is  empty  than  soon  afler  meals. 

Eating  rarely  relieves  pain.  Eating  usually  brings  relief. 

Tenderness  on  pressure  over  a  certain  Tender  spot  absent.     General    hyperes- 

limited  area  in  the  epigastrium.  thesia  of  the  skin  often  present. 

Pressure   usually   aggravates,  and   only  Pressure  almost  always  relieves  the  pain. 
occasionally    relieves    patient    during 
paroxysm  of  pain—not  during  the  in- 
tervals between  seizures. 

In  the  intervals  between  the  attacks  gas-  In  the  intervals  between  attacks  no  gas- 
tric disturbances,  more  or  less  severe,  trie  disturbances  present,  as  a  rule, 
are   present ;     also   tender   point    fre- 
quently. 

Hematemesis  present  in  nearly  one-half  Hematemesis  absent 
of  the  cases. 

General  health  of^en  much  impaired,  par-  General  health  less  affected  than  in  ulcer. 
ticularly  late  in  the  affection. 

Physical  si^ns  of  a  mass  may  be  present.  Signs  of  tumor  always  absent. 

Dilatation  may  coexist  in  the  late  stage.  Dilatation  never  present 

Hyperacidity  "of   gastric    juice    usually  Hyperacidity    nresent    only    in    certain 

present.  forms  (supra). 

Improvement  follows  rest  and  regulation  Regulation  of  diet  has  no  efkcL 
of  diet. 
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«  The  progHKlOSiS  is  obviously  uncertain.  The  average  mortality  is 
about  20  per  cent.  Such  grave  complications  as  free  bleedings  and  peri- 
tonitis have  been  discussed  sufficiently  in  the  Clinical  History.  Among 
thoracic  complications,  pneumonia,  tuberculosis,  and  left-sided  perfor- 
ative empyema  are  those  most  frequently  encountered.  They  all  render 
recovery  almost  positively  hopeless.  The  possibility  that  the  resulting 
scar  may  cause  persistent  gastralgia,  and  the  probability  that  a  cicatrix 
surrounding  the  whole  or  any  part  of  the  pylorus  may  cause  obstruction 
at  this  orifice,  followed  by  dilatation,  must  be  kept  in  remembrance. 
Carcinoma  may  develop  in  the  floor  of  an  old  ulcer  in  subjects  who,  on 
account  of  a  predisposition,  furnish  a  suitable  soil. 

Treatment. — The  treatment  of  gastric  ulcer  embraces  three  lead- 
ing objects :  (1)  Of  paramount  importance  is  absolute  rest  for  the  stom- 
ach.  This  is  to  be  accomplished  by  maintaining  the  recumbent  posture 
in  bed,  on  the  one  hand,  and  by  rectal  feeding,  wholly  or  partly,  on  the 
other.  This  mode  of  alimentation  will  be  discussed  presently.  Perfect 
rest  constitutes  the  best-known  safeguard  against  those  serious  accidents 
that  intervene  suddenly  in  the  course  of  this  affection.  It  also  ensures 
more  rapid  cicatrization  than  any  other  single  agent.  The  process  of 
repair  is  very  slow  under  the  most  favorable  circumstances ;  hence  the 
patient  should  be  informed  at  the  outset  that  from  four  to  six  months, 
at  least,  must  be  spent  in  bed.  (2)  The  careful  regulation  of  the  diet. 
It  is  not  possible  for  the  stomach,  when  the  seat  of  ulcer,  to  digest  the 
normal  amount  of  nitrogenous  food  without  being  injuriously  aff*ected 
thereby.  Those  articles  of  diet  should  be  employed  that  are  digested 
and  assimilated  chiefly  in  the  intestinal  tract.  But,  though  the  patient 
is  fed  by  the  mouth,  this  should  be  supplemented  by  rectal  feeding 
almost  from  the  beginning.  By  pursuing  this  combined  method  and 
giving  per  rectum  but  a  limited  amount  of  albuminous  food  the  vital 
forces  can  more  effectually  be  supported.  Failure  to  cure  ca^es  of  gas- 
tric ulcer  is  often  due  to  the  fact  that  but  little  nourishment  is  supplied 
to  the  system,  the  patient*s  general  strength  being  allowed  to  become 
exhausted  quite  early.  Frequently  the  stomach  is  so  irritable  as  to 
render  it  exceedingly  difficult  to  introduce  into  it  even  a  fractional  part 
of  the  amount  of  food  necessary  to  support  life  properly ;  and  in  all 
cases  that  I  have  seen  the  amount  of  food  that  could  be  taken  by  the 
mouth  was  really  inadecjuate,  considering  the  dietetic  requirements  of 
the  disease.  Should  nutrient  enemata  not  be  well  borne,  they  may  be 
discontinued  until  the  unpleasant  symptoms  have  subsided,  and  then 
resumed  immediately.  By  giving  only  a  portion  of  the  food  in  this 
manner  rectal  feeding  may  be  continued  for  a  long  period  without  dis- 
agreeable intestinal  symptoms.  The  following  dietary  will  be  found  use- 
ful: At  7  A.  M.  give  100  c.cm.  (siij)  of  Leube's  beef-solution  ;  at  11  a.  m., 
200  c.cm.  (5vj)  of  pancreatized  milk-gruel ;  *  at  8  v.  m.,  200  c.cm.  (Svj) 
of  peptonized  milk  or  skimmed  milk  or  buttermilk  ;  and  at  7  p.  m.,  200 
c.cm.  (3vj)  of  pancreatized  milk-gruel ;  in  addition,  the  following  by  rectal 
injection  :  at  8- a.  m.,  6  ounces  of  pancreatized  milk-gruel,  with  \  ounce  of 
bovinin  and  10  drops  of  tincture  of  opium,  this  to  be  repeated  at  2  P.  M. 
and  8  p«  m.     If  the  nutrient  enemata  must  be  discontinued  for  a  time,  the 

'  The  milk-gruel  is  prepared  with  wlieaten  floor  or  anowroo*-  *    -*-!  aanal 

quantity  of  milk. 
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regular  diet  must  be  increased  proportionately.  If,  on  the  other  hand, 
the  stomach  rejects  the  above-mentioned  food,  then  the  feeding  must  be, 
for  a  time,  exclusively  rectal;  this  is  quite  practicable  if  the  proper 
choice  be  made  of  nutrient  preparations.  In  addition  to  the  substances 
before  mentioned  we  may  employ  from  4  to  6  ounces  (150-200  c.cm.)  of 
Leube's  beef-solution,  or  the  same  amount  of  defibrinated  blood  or  pan- 
creatized  milk  with  brandy.  DaCosta  reported  recently  a  number  of 
instances  that  were  cured  by  a  diet  of  ice-cream.  It  has  been  recom- 
mended to  employ  lavage  when  the  stomach  is  exceedingly  irritable, 
but  the  use  of  the  stomach-tube  is  liable  to  damage  the  ulcer  even  in 
the  most  careful  hands.  The  good  effects  from  washing  out  the  stom- 
ach for  uncontrollable  vomiting  and  pain  have,  however,  been  frequently 
witnessed.  It  may  often  be  satisfactorily  accomplished  by  the  use,  in- 
ternally, of  1  pint  (J  liter)  of  warm  water  containing  a  few  grains  of 
sodium  bicarbonate,  sipped  slowly  when  the  stomach  is  empty.  If  at 
the  expiration  of  two  months  the  condition  of  the  patient  indicates 
that  the  reparative  process  is  far  advanced,  then  well-boiled  rice,  stale 
bread,  and  potatoes  may  be  allowed ;  and  later  eggs,  oysters,  fish,  and 
sago,  the  patient  not  being  allowed  to  resume  an  ordinary  solid  diet  for 
at  least  six  months.  (3)  The  medicinal  treatment^  which  is  altogether 
subsidiary  to  the  dietetic,  has  reference  to  two  ends :  (a)  Promotion  of 
the  healing  process.  We  cannot  be  certain  that  any  remedial  agents  at 
our  command  can  accomplish  this  object,  and  yet  it  is  our  duty  to 
attempt  it.  Of  the  efficacy  of  alkaline  remedies  in  this  disease  we  are 
thoroughly  convinced ;  in  neutralizing  the  hyperacidity  of  the  gastric 
secretions  they  fulfil  an  important  indication,  since  the  excess  of  HCl 
must  have  an  unfavorable  effect  upon  the  ulcer.  Of  these,  sodium  bi- 
carbonate (in  full  doses)  or  the  alkaline  purgative  mineral  waters,  as 
Carlsbad,  Kissingen,  Hunyadi  Janos,  are  most  useful.  The  Carls- 
bad salts  are  also  highly  beneficial.  They  may  be  prepared  artificially 
as  follows :  sodium  sulphate,  50  parts ;  sodium  bicarbonate,  6  parts ; 
sodium  chlorid,  3  parts — of  which  a  teaspoonful  may  be  taken  in  hot 
water,  fasting,  in  the  morning.  The  preparations  of  bismuth  may  be 
given  in  combination  with  antiseptics,  which  latter  are  especially  to 
be  recommended.  Fleiner's  method  of  giving  10  gm.  of  bismuth 
in  200  gra.  of  warm  water  on  an  empty  stomach,  and  then  allowing 
the  patient  to  drink  several  swallows  of  water,  and  afterward  placing 
him  in  the  horizontal  position  with  the  hips  elevated  for  about  an  hour, 
has  yielded  gratifying  results.  About  200  gm.  of  bismuth  administered 
in  the  above  manner  usually  suffice  to  effect  a  cure  (Savelieff).  Sil- 
ver nitrate  has  long  enjoyed  an  enviable  reputation  in  this  disease. 
For  the  chronic  gastric  catarrh  which  is  very  generally  associated  with 
ulcer,  silver  nitrate,  as  before  stated,  is  most  efficient,  and  may  be  com- 
bined with  small  doses  of  opium  or  hyoscyamus.  The  previous  general 
condition  of  the  patient  is  frequently  unfavorable  to  the  successful  heal- 
ing of  the  ulcers,  and  to  combat  the  anemia  and  chlorosis  that  are  often 
present  we  may  employ  iron  and  arsenic.  The  albuminate  of  iron  has 
been  warmly  recommended,  and  small  doses  of  Fowler's  solution  of 
arsenic  are  generally  well  borne  by  the  stomach ;  the  former  may  also 
be  given  hypodermically.  When  organic  cardiac  diseases  are  concom- 
itants they  should  receive  careful  attention,  and  the  recognition  and 
treatment  of  all  associated  diseases  must  not  be  overlooked. 
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(6)  The  relief  of  argent  symptoms.  The  preceding  measures  relat- 
ing to  the  diet  and  treatment,  and  particularly  small  doses  of  the  extract 
of  opium  combined  with  silver  nitrate,  often  relieve  the  pain.  Mild 
counter-irritation  is  also  of  service,  but  warm  poultices  should  not  be 
employed.  The  application  of  cold  to  the  epigastrium  (ice-bag)  some- 
times alleviates  the  pain,  though  quite  as  often  it  fails  to  benefit.  For 
the  severe  gastralgic  attacks  morphin  should  be  administered  hypo- 
dermically. 

Vomiting^  when  not  excessive,  will  be  allayed  by  the  use  of  the  agents 
already  mentioned,  and  bismuth,  creasote,  silver  nitrate,  and  opium  are 
especially  useful ;  chipped  ice,  with  a  small  amount  of  brandy  thrown 
over  it,  is  also  of  value.  When  obstinate  the  following  remedies,  in 
small  doses,  may  be  tried  separately :  cerium  oxalate,  potassium  bromid, 
tincture  of  iodin,  cocain,  chloral,  and  hydrocyanic  acid. 

For  the  hematemeaia,  rest,  the  application  of  a  broad,  flat  ice-bag, 
together  with  the  use  of  ergot  hypodermically,  will  usually  suffice.  For 
exhaustive  hemorrhages  infusion  into  the  veins  or  into  the  subcutaneous 
tissue  (hypodermoclysis)  of  normal  salt  solution  is  an  important  measure. 
In  recurring  hematemesis  W.  L.  Rodman  advises  operation  between 
attacks — always  after  the  third  bleeding. 

Perforation  of  the  gastric  ulcer  calls  for  surgical  intervention  as  soon 
as  the  diagnosis  is  established  with  any  degree  of  certainty.  Nothing 
more  should  be  given  by  the  mouth.  In  the  cases  of  perforation  which 
have  been  operated  upon  within  the  first  twelve  hours  during  the  past 
three  years,  83.78  per  cent,  have  been  saved  (Tinker).  Most  of  the 
cases  not  cured  by  medical  treatment  are  also  savable  by  operation. 
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Pathology. — Next  to  the  uterus,  the  stomach  is  the  most  favored 
seat  of  carcinoma.  In  a  total  of  over  30,000  cases  studied  by  Welch, 
21.4  per  cent,  were  found  to  show  involvement  of  this  organ.  With  refer- 
ence to  the  parts  of  the  organ  most  frequently  attacked,  Welch  analyzed 
1300  cases  with  the  following  results :  pyloric  region,  791 ;  lesser  curva- 
ture, 148 ;  cardia,  104  ;  posterior  wall,  68 :  greater  curvature,  34 ;  ante- 
rior wall,  30 ;  fundus,  19.  The  forms  of  gastric,  carcinoma  noted  are 
columnar  epithelial  (including  colloid)  and  the  glandular  carcinomata 
(embracing  encephaloid  and  scirrhous).  The  epitheliomata  grow  from 
the  lining  epithelium  whilst  the  encephaloid  and  scirrhous  are  new 
growths  from  the  glandular  epithelium  proper.  The  last  two  forms 
are  therefore  similar  in  structure,  the  differences  possibly  being  due  to 
variations  in  their  growth  (rapid  in  the  encephaloid  and  slow  in  the  scir- 
rhous variety),  and  to  the  consequent  varying  proportion  between  fibrous 
tissue  and  cells ;  the  encephaloid  cancers  are  thus  soft,  and  readily  break 
down  on  their  surface,  forming  large  ulcers  that  have  a  clean  floor,  while 
the  scirrhous  cancers  are  hard  and  firm.  Columnar  epitheliomata  are 
firequent,  and  are  situated  at  the  pyloric  end  of  the  stomach,  where  the 
glands  are  formed  of  a  single  layer  of  colamnar  cells  on  a  basement  mem- 
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brane.  They  are  often  the  seat  of  colloid  degeneration.  Sqaamous  epi- 
thcliomata  occur  only  at  the  cardiac  end.  All  the  varieties  mentioned 
are  prone  to  produce  secondary  new  growths  in  adjacent  organs,  the  scir- 
rhous, however,  manifesting  a  less  marked  tendency  to  metastasis  than 
the  others.  They  occur  either  as  circumscribed  tumors  or  as  a  diffuse  in- 
filtration, and  in  the  immediate  vicinity  of  the  gastric  carcinoma  there  is 
a  marked  thickening  of  the  muscularis.  Perforation  of  the  stomach-walls 
occurs  in  3.3  per  cent.  (Brinton).  Welch  collected  37  cases  of  secondary 
carcinoma  of  the  stomach;  17  were  secondary  to  carcinoma  of  the  breast. 

Btiology. — The  factors  bearing  upon  the  etiology  of  gastric  carcino- 
ma may  all  be  regarded  as  predisposing  causes.  Of  these  age  is  the  most 
potent.  Of  2038  cases  examined  by  Welch  with  reference  to  this  point, 
75  per  cent,  occurred  between  the  fortieth  and  seventieth  years,  24.6  per 
cent,  between  forty  and  fifty  years,  and  30.4  per  cent,  between  fifty  and 
sixty  years.  According  to  Lebert  the  maximum  liability  lies  between 
the  forty-first  and  sixtieth  years.  It  is  comparatively  rare  under  thirty 
years  of  age,  and  almost  never  occurs  during  the  first  decade.  Heredity 
stands  next  to  age  as  a  causal  factor,  though  it  is  far  less  influential. 
Welch  analyzed  1744  cases,  and  found  that  a  family  history  of  carcinoma 
was  present  in  about  14  per  cent.  Sex  has  little  if  any  influence.  The 
extent  to  which  gastric  carcinoma  is  dependent  upon  previous  disease 
of  the  stomach  is  not  definitely  determined,  but  in  persons  that  are  pre- 
disposed, by  reason  of  age  or  heredity,  the  cicatrix  of  an  old  ulcer  or  a 
pre-existing  chronic  catarrh  of  the  stomach  may  become  additional 
causative  factors.  Striimpell  has  called  renewed  attention  to  the  proba- 
ble relation  between  gastric  ulcer  and  gastric  carcinoma.  Schmidt  also 
has  recently  found  the  same  cell-degenerations  around  both  cancerous 
and  ulcerous  growths. 

Clinical  History. — Prior  to  the  development  of  gastric  carcinoma 
the  symptoms  of  catarrhal  dyspepsia  may  be  present  for  a  variable  period 
of  time.  The  onset,  however,  is  often  comparatively  abrupt.  Again, 
it  may  be  insidious,  and  be  marked  more  by  the  evidences  of  failing 
general  health  and  strength  than  by  distinct  local  subjective  symptoms. 
Osier  and  McCrae  ^  have  reported  cases  of  latent  carcinoma  of  the  stomach. 
Anorexia  is  commonly  present,  though  occasionally  the  appetite  re- 
mains unimpaired.  A  sense  of  oppression,  rarely  amounting  to  true 
cardialgia,  and  frequent  eructations,  come  on  soon  after  eating.  In 
many  cases  but  little  pain  is  complained  of,  whilst  in  a  lesser  number 
pain  is  a  prominent  symptom  throughout  the  entire  course  of  the  affec- 
tion. Its  character  is  very  often  described  as  lancinating,  less  often  as 
burning  or  gnawing ;  the  latter  form  of  pain  is  due,  most  probably,  to 
associated  and  secondary  ulcers.  The  pain  is  often  referred  to  the 
shoulders  and  the  back  or  loins.  Vomiting  is  infrequent,  excepting 
in  the  more  advanced  stages  of  the  disease,  when  it  is  almost  con- 
stantly present  to  a  greater  or  less  degree.  During  the  early  stages  it 
is  due  to  the  catarrhal  irritation,  later  to  obstruction.  When  the  latter 
is  at  the  cardiac  orifice,  the  pain  occurs  at  once  after  eating;  when  at  the 
pylorus,  it  appears  several  hours  after  meals.  Vomiting  may  also  be 
caused  by  the  occurrence  of  fermentation  in  large  accumulations  in  the 
stomach.     The  vomitus  has  few,  if  any,  of  the  physical  characteristics 

*  Philadelphia  Medical  Journal,  February  3,  1900. 
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noted  in  simple  ulcer  of  the  stomach.  Free  hematemesis  is  very  rare ; 
when,  however,  the  surface  of  the  new  growth  ulcerates,  there  is  almost 
invariably  an  occasional  slow  oozing  of  blood  into  the  stomach.  It  is 
here  acted  upon  by  the  altered  gastric  juice,  and  the  black  hematin  re- 
salting  from  the  transformation  of  the  red  hemoglobin  gives  rise  to  the 
well-known  *'  coffee-ground  ''  vomit  of  carcinoma  of  the  stomach.*  It  is 
to  be  recollected  that  the  chocolate-colored  appearance  of  the  vomitus  is 
not  found  alone  in  carcinoma  of  the  stomach,  but  may  also  occur  under 
other  abnormal  conditions  of  the  stomach-contents. 

The  chemical  examination  of  the  gastric  secretions  is  of  prime 
diagnostic  importance,  showing  as  it  does  the  almost  constant  absence 
of  free  HCl  after  the  test-meal  (see  p.  739).  Riegel  has  recently  given 
emphasis  to  the  fact  that  the  presence  of  free  HGI,  supposing  the  ex- 
aminations to  be  properly  made  (by  the  use  of  the  color  test)  and  suffi- 
ciently often  repeated,  speaks  almost  positively  against  carcinoma.  In 
not  one  of  154  artificial  digestive  experiments  was  albumin  digested  in 
this  disease.  Rare  cases  do,  however,  occur  in  which  free  HCl  is  pres- 
ent, as  when  carcinoma  of  the  stomach  is  secondary  to  an  ulcer,  the 
free  acid  in  the  latter  being  usually  increased.  More  important  than 
the  foregoing  are  those  instances  in  which  free  HCl  is  absent,  as  in  carci- 
noma of  the  esophagus,  extensive  amyloid  disease,  advanced  cases  of 
renal  disease,  and  the  febrile  state.  Riegel  also  noted  the  absence  of 
free  HCl  in  carcinoma  of  the  duodenum. 

Two  leading  views  are  held  concerning  the  cause  of  the  failure  to 
find  HCl :  (1)  That  it  is  due  to  inflammatory  degeneration  of  the  mucous 
membrane,  commencing  as  a  catarrhal  inflammation  and  advancing  to 
interstitial  change  and  atrophy  {Rosenheim's  vieiv) ;  (2)  that  the  absence 
of  the  acid  is  due  not  so  much  to  non-secretion  as  to  its  combination 
with  some  substance  arising  from  the  carcinoma  (RiegeVs  view).  Lac- 
tie  acid  in  excess  occurs  in  the  stomach  in  carcinoma.  Hemmeter 
has  found  lactic  acid  in  82  per  cent,  of  his  cases  and  Oppler-Boas 
bacilli  in  94  per  cent.  The  microscopic  appearances  of  the  vomitus 
and  wash-water  are  in  some  ways  identical  with  those  observed  in 
gastric  ulcer,  and  if  they  be  examined  speedily,  red  blood-corpuscles 
may  rarely  be  seen.  The  microscope  also,  very  occasionally,  reveals 
pieces  and  bits  of  cancer-tissue,  and  Kaufmann,  Hammerschlag,  and 
others  emphasize  the  frequency  of  long  bacilli.  It  has  been  claimed 
that  sarcinae  are  present,  but  Riegel  states  that  they  are  infrerjuent. 
Chronic  interstitial  gastritis  and  atrophy  of  the  mucosa  may,  among 
other  conditions,  show  symptoms  in  addition  to  the  absence  of  1 1  CI. 

Physical  examination  often  discloses  the  presence  of  a  tumor.  In- 
section  may  reveal  an  irregular  tumor,  particularly  if  the  patient  be 
much  emaciated.  When  dilatation  exists  the  outlines  of  the  organ  may 
be  seen.  On  palpation  the  new  growth,  in  a  majority  of  cases,  may  be 
felt  through  the  abdominal  walls,  though  often  not  clearly,  as  a  hard, 
nodular,  and  sometimes  movable  mass.  Though  this  generally  appears 
in  the  epigastrium,  it  must  be  recollected  that  it  depends  upon  the  part 

*  TeichmanfCs  tesi  for  hematin  crystals  may  be  employed  as  follows:  Place  a  drop 
of  the  ''coffee-ground  "  material  upon  the  slide  and  add  a  few  crystals  of  sodium  chloricL 
Then  introduce  a  few  drops  of  acetic  acid  beneath  the  cover-glass,  and  on  warming  benuh 
tin  crystals  will  form. 
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involved;  aUo  that  a  tumor  united  with  the  wall  of  the  stomachy]^ 

ticularly  if  sittiated  at  the  pylorus,  sags  downward  more  and  more.  ev« 
to  a  point  below  the  umbilicus.     Less  frequently,  on  account  of  it 
mobility,  it  is  discovered  in  such  unlooked-for  situations  us  tbe  right 
left  hypochondriac  region.     The  varying  ihgrev  of  fulness  of  the  storoati 
will  obviously  alter   the  position  of  the  tumor.      When  situated  at  tl 
cardia  it  is  beyond  reach  of  palpation  ;   when   attached   to  the   IeS8 
curvature  of  the  stomach  or   the   posterior  wall,  it   is  rarely  to  hv  fe 
unless  it  be  of  large  size.     The  new  growth  cannot  be  definitely  mac 
out  when  it  assumes  the  form  of  a  diffuse  infiltration,  though  it  uffei 
increased  resistance  to  the  palpating  fingers  and  exhibits  more  or  Ic 
tenderness  on  pressure.     Usually  the  patient  lies  in  the  dorsal  po^iti^a 
during  the  examination,  with  the  limbs  drawn  up,  breathing  regularlJ 
wbile  the  mouth  is  kept  open.     The  detection  of  a  tumor  when   in  an 
untUvorable  situation  may  be  facilitated  by  shifting  the  patient^s  f)OsitioA 
from  the  dorsal  to  the  lateral,  the  standing,  or  the  knee-elbow  positic 
respectively;  at  the  same  time  one  or  two  tumblers  of  some  carbonate 
water  should  be  given  with  a  view  to  distending  the  stomach  and  carr 
ing  the  tumor  downward.     Pulsations  are  fretjuently  communicated  frmxT 
the  aorta  to  the  palpating  hand  through  the  tumor.     If  the  growth  ib 
situateri  at  the  lesser  curvature,  a  deep  inspiration  will  often  causa  tli9 
tamor  to  fall  lower,  and  thus  become  accessible  to  palpation,    Pere 
over  the  seat  of  the  new  growth  causes  a  muffled  tympanitic  resoDmoci 
superficial  percussion,  however,  frequently  gives  absolute  dulness. 

The  presence  of  metaitatic  new  growths  in  the  liver  and  enlargement 
of  the  supraclavicular  or  inguinal  Ijmph-glands  are  of  value  in  the  dia 
nosis.     In  one  instance  that  I  saw  in  the  Philadelphia  Hospital  a  nodu^ 
the  size  of  a  walnut  protruded  from  the  umbilicus,  leading  to  the  susp 
cion  that  gastric  carcinoma  might  be  present,  though  the  general  sym| 
toms  pointed  strongly  to  chronic  gastric  catarrh  at  the  time.     Suhi 
tjuently,  however,  a  round  and  somewhat  nodulated  pyloric  v. 
couid  bo  readily  held  in  the  grasp.     In  several  instances  in  w  i| 

lymph -glands  in  the  groins  and  in  the  supraclavicular  spaces  wert?  tt 
seat  of  enlargement  a  probable  diagnosis  of  abdominal  carcinoma  wi 
made  in  the  absence  of  positive  symptoms  and  physical  signs^  and  the 
diagnosis  was  borne  out  at  the  autopsies. 

General  Symptoms. — Quite  early  in  the  disease  such  evidences  of  |^ 
eral  nutritional  disturbance  as  loss  of  flesh  and  anemia  may  be  observi 
and,  obviously,  cases  attended  with  constant  anorexia  and  vomiting  wil 
earliest  manifest  the  wasting  process.     Almost  from  the  beginning  tl 
face  gradually  assumes  tbe  cachectic  appearance  which,  in  the  advance 
stages,  becomes  so  charaeteriBtic  of  gastric  carcinoma.     Anemia 
becomes  a  prominent  feature.     There  is  a  w,ixy  pallor  of  countenAuecT 
and  the  cerebral  symptoms  aa  well  as  the  peculiar  cardiac  murmnrs  af 
anemia  appear.     The  blood  frequently  presents  peculiarities  that  bearj^ 
resemblance  to  those  seen  in  pernicious  anemia,  and  sometimes  then? : 
a  marked  leukocytosis,  particularly  near  the  close  of  life.     Osier  an 
MeCnie  have  shown  that  the  number  and  kind  of  leukocytes  present  at 
of  no  value  in  the  diagnosis  of  this  condition,  and  also  that  the  pn*acnfl_ 
or  absence  of  digestive  leukocytosis  is  too  uncertain  to  be  of  diagnoatie 
importance.     The  blood*count  rarely  shows  the  marked  oiiaocutA 
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seen  in  progressive  pernicious  anemia  {vide  Pernicious  Anemia).  ''  When 
any  degree  of  anemia  is  presented  nucleated  red  corpuscles  may  be  found 
in  dry  and  stained  specimens,  and  this  method  of  examination  may  be  of 
much  service  when  an  actual  blood-count  is  impossible.  The  condition 
is,  however,  an  anemia  with  wasting,  and  the  layer  of  panniculus  is  not 
retained  as  in  the  ordinary  forms  of  pernicious  anemia ''  (Osier).  The 
causes  of  the  profound  anemia  met  with  in  this  affection  are  not  quite 
plain,  since  frequently  it  becomes  pronounced  before  the  nutritional  dis- 
turbances (shown  by  a  loss  of  flesh)  have  become  marked.  The  fact  that 
metastatic  carcinoma  has  been  found  to  be  abundant  in  the  marrow  of 
the  bones  is  significant  in  this  connection,  as  pointing  to  the  probable 
interference,  in  some  instances,  with  the  blood-producing  function  of  the 
l>one-marrow.  In  advanced  cases  moderate  edema  of  the  ankles  and  of 
the  backs  of  the  hands  is  frequently  observed,  and  is  probably  dependent 
vpon  excessive  anemia.  The  temperature  at  first  shows  no  abnormali- 
ties, as  a  rule,  though  after  the  cachexia  has  become  decided  it  is  often 
subnormal.    Sudden  elevations  of  temperature  (103°  to  104°  F. — 40°  C), 

? receded  by  rigors  and  followed  by  profuse  sweating,  are  rarely  observed. 
*he  explanation  of  their  occurrence  is  to  be  found  in  the  fact  that  sup- 
?iiration  sometimes  takes  place  in  the  bases  of  the  cancerous  ulcers. 
*he  mind  almost  invariably  remains  clear  to  the  last,  though  delirium 
may  be  a  late-appearing  symptom. 

ComplicatioilS. — Intestinal  symptoms  are  frequently  observed,  and 
€(mstn>ation  in  particular  is  quite  common.  It  is  apt  to  alternate  with 
diarrhea  toward  the  close  of  the  disease,  or  diarrhea  may  in  the  later 
stages  become  a  persistent  and  obstinate  symptom.  Some  of  the  com- 
plicating conditions  have  reference  to  the  secondary  new  growths. 
When,  as  frequently  happens,  the  liver  is  implicated,  jaundice  is  not 
uncommon,  being  associated  with  signs  of  hepatic  enlargement.  In- 
deed, so  prominent  may  be  the  symptoms  and  physical  signs  referable 
to  secondary  carcinoma  of  the  liver  as  entirely  to  mask  the  more  or  less 
hidden  forms  of  carcinoma  of  the  stomach.  The  mesenteric  and  retro- 
peritoneal lymph-glands  or  the  lungs  may  be  the  seat  of  secondary  car- 
cinoma, though  in  these  situations  it  rarely  gives  rise  to  characteristic 
symptoms.  Occasionally  the  new  growths  spread  to  the  peritoneum  and 
sometimes  give  rise  to  ascites.  As  has  been  stated  under  Pathology,  per- 
foration may  rarely  occur,  and  we  then  have  the  pronounced  and  rapidly 
supervening  symptoms  of  diffuse  peritonitis.  Fistulous  communications 
between  the  stomach  and  the  transverse  colon  or  the  small  intestine — 
the  latter  rarely — may  also  occur.  Nervous  sj/mptoms  may  be  regarded 
as  complicating  conditions,  and  sometimes  hasten  the  fatal  termination ; 
the  patient  becomes  somnolent  or,  rarely,  even  comatose :  the  breathing 
is  difficult  and  the  respiration  deep  and  labored.  This  mode  of  termina- 
tion I  noted  in  one  of  my  own  cases.  Traces  of  (tllmntiu,  and  in  the 
later  stages  tube-casts,  may  be  present  in  the  urine.  An  increased 
quantity  o(  indican  has  frer|nently  been  noted;  acetone  and  diacetic 
acid  are  present  in  rare  instances. 

Atypical  Forms. — The  disease  rarely  is  entirely  latent,  and  most 
often  in  persons  previously  much  enfeebled  and  in  the  aged.  In  other 
instances  the  pain  is  wanting ;  hence  it  frequently  happens  that  the  pres- 
ence of  cancerous  tumors  in  the  stomach  is  not  suspeoted  until  aoeident- 
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ally  discovered,  the  symptoms  being  attributed  to  less  grave  conditions. 
In  still  other  instances  the  development  of  a  pronounced  anemia  and  of 
the  progressive  cachexia  alone  furnish  ground  for  suspicion. 

General  Course  and  I>uration. — The  course  of  gastric  carcinoma 
is  invariably  toward  a  fatal  issue,  death  usually  taking  place  before  the 
expiration  of  two  years.  The  average  duration  of  the  disease  is  about 
one  year.  According  to  my  own  observation,  when  it  occurs  in  emaci- 
ated persons  it  pursues  a  slower  course  than  when  occurring  in  fleshy 
individuals.  Carcinoma  of  the  stomach  below  thirty  years  of  age  usually 
runs  a  rapid  course  (Mathieu). 

Diagnosis. — A  positive  diagnosis  of  gastric  carcinoma  is  easily 
made  when  a  tumor  is  demonstrable.  It  is,  however,  possible  to  diag- 
nosticate the  disease  in  the  absence  of  a  palpable  new  growth.  The 
history,  the  presence  of  such  characteristic  symptoms  as  pain,  coffee- 
ground  vomit,  the  existence  of  dilatation  of  the  stomach,  the  constant 
absence  of  free  hydrochloric  acid,  the  almost  constant  presence  of  lactic 
acid  after  the  Boas  test-meal — all  occurring  in  an  elderly  person,  to- 
gether with  the  e'xistence  of  progressive  cachexia,  are  sufficient  to  war- 
rant a  diagnosis.  It  is  needful,  however,  to  exclude  the  diseases  other 
than  gastric  carcinoma  in  which  the  absence  of  free  hydrochloric  acid 
has  been  noted.  Hemmeter  states  that  the  early  diagnosis  of  carcinoma 
of  the  stomach  is  possible  in  a  certain  number  of  cases  from  histologic 
examination  of  small  fragments  of  gastric  mucosa,  either  detached  ac- 
cidentally or  removed  intentionally.  Exploratory  laporotomy  may  be 
safely  advised  at  the  present  day  if  improvement  does  not  follow  medical 
treatment  in  strongly  suspicious  cases  within  a  reasonable  period. 

Differential  Diagnosis. — A  gastric  carcinoma  presenting  a  discernible 
mass  is  liable  to  be  mistaken  for  a  cicatrized  ulcer y  for  carcinoma  of  the 
pancreas,  of  the  transverse  colon,  duodenum,  omentum^  and  the  left  lobe 
of  the  liver,  as  well  as  for  aneurysm  of  the  abdominal  aorta.  The  aneur- 
ysvial  tumor,  however,  is  smooth,  and  is  not  nodular  like  the  cancer- 
ous growth  ;  moreover,  it  gives  rise  to  an  expansile  impulse.  In  aneur- 
ysm the  characteristic  gastric  symptoms  and  the  cachexia  are  wanting. 
In  pancreatic  carcinoma  the  tumor  is  always  fixed ;  there  is  an  absence 
of  the  coffee-ground  appearance  of  the  vomit  and  of  dilatation,  and  free 
HCl  is  present  in  the  gastric  contents.  Further  than  this,  fat  may  be 
present  in  the  stools  and  sugar  and  fat  in  the  urine.  Carcinoma  of  the 
transverse  colon  and  omentum  will  be  excluded  by  the  presence  of  such 
significant  symptoms  as  gastric  hemorrhage  and  the  consequent  hemate- 
mesis,  by  a  chocolate-colored  appearance  of  the  vomitus,  the  permanent 
absence  of  HCl,  and  persistent  presence  of  lactic  acid. 

Simple  round  ulcer  of  the  stomach  may  in  cicatrizing  give  rise  to  a 
small  tumor,  followed  by  pyloric  stenosis  and  secondary  dilatation — an 
exact  counterpart  of  the  course  of  gastric  carcinoma.  Great  reliance 
should  be  placed  on  the  age  of  the  patient,  the  presence  of  HCl  in  the 
gastric  secretions,  the  grave  gastric  disturbances,  particularly  the  points 
of  pain  (dorsal  and  epigastric),  an<l  localized  tenderness  with  hemateme- 
sis,  coupled  with  the  longer  duration  of  ulcer  (more  than  two  or  three 
years).  Fleer  with  tumor-like  thickening  may  show  an  excess  of  lactic 
acid,  due  to  associated  motor  insufficiency,  rendering  a  differential  diag- 
nosis exceedingly  difficult.  Finally,  carcinoma  may  originate  in  ulcer. 
Hypertrophic  stenosis  of  the  pylorus  is  also  closely  simulated. 
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Simple  gastric  ulcer  and  chronic  gastritis  are  often  confounded  ivith 
carcinoma  of  the  stomach.  The  facts  of  greatest  value  in  the  discrimi- 
nation of  these  three  affections  are  so  well  presented  by  DaCosta  that 
they  are,  in  the  main,  here  subjoined  : 


Chroitic  Gastritis. 
Not  oonfined  to  any  aee. 
More  common  in  middle- 
aged  or  elderly  people. 

Pain  at  the  epigastrium 
somewhat  augmented  by 
food;  soreness  is  also 
present.  Both  are  con- 
stant^ although  compar- 
atively slight 


Symptoms  of  indigestion 
marked. 

Sometimes  vomiting. 

No  hemorrhage,  or  but  tri- 
fling hemorrhage ;  at 
most  blood-streaks  in 
vomited  matter. 

Bowels  constipated. 

No  fever. 


Not  much  emaciation;  no 
cachectic  appearance. 


Disease  may  be  relieved  or 
cured;  is  often  of  very 
long  duration. 


No  tumor. 

Contents  of  stomach  al- 
most always  contain  free 
hydrochloric  acid. 

No  lactic  or  fatty  acids  after 
the  rigid  Boas  test-meal. 

No  dropsy. 


Gastric  Ulcer. 

May  occur  in  middle-aged 
persons,  but  is  most  fre- 
quent in  young  adults, 
especially  women. 

Pain  at  the  epigastrium 
much  augmented  by 
food ;  subsides  when  this 
is  digested:  paroxysms 
of  pain,  not  lancinating ; 
strictly  localized  soreness 
to  touch  in  epigastrium ; 
sometimes  a  painful  spot 
over  lower  dorsal  verte- 
brae. Intermissions  in 
the  pain  of  considerable 
length  are  frequent. 

Symptoms  of  indigestion 
sometimes  very  slight. 

Vomiting  may  be  present 
or  absent. 

Abundant  hemorrhage 
from  the  stomach  com- 
mon. Stools  may  con- 
tain blood  (tarry). 

Bowels  may  or  may  not  be 
constipated ;  usually  are. 

No  fever. 


Frequently  extreme  pallor 
and  debility,  especially 
if  preceded  l»y  anemia. 


Duration  uncertain ;  may 
get  well,  may  run  on 
rapidly  to  perforation ; 
on  the  other  hand,  may 
last  for  years. 

Rarely  a  tumor. 

Hydrochloric  acid  in  excess 
in  contents  of  stomach. 

No  lactic  or  fatty  acids  after 
the  rigid  Boas  test-meal. 
No  dropsy. 


Gastric  Carcinoma. 

Most  common  in  elderly 
people ;  rarely  occurs  in 
persons  under  thirty 
years  of  age. 

Pain  frequently  of  a  radi- 
ating kind,  often  parox- 
ysmal, not  infrequently 
severe  and  lancinating, 
but  not  of  necessity  asso- 
ciated with  soreness.  Lit- 
tle or  not  at  all  affected 
by  food.  Pain  rarely 
remits ;  never  intermits 
for  any  considerable 
time. 

Symptoms  of  indigestion 
marked.  Anorexia;  ex- 
treme acidity  of  stomach. 

Vomiting  a  very  frequent 
symptom. 

Hemorrhage  not  very  abun- 
dant, but  frequently  oc- 
casioning coffee-ground- 
looking  vomit. 

Bowels  obstinately  consti- 
pated. 

Intercurrent  attacks  of 
slight  fever  may  occur; 

.  but  temperature  often 
subnormal. 

Gradual  and  progressive 
loss  of  flesh,  and  debility ; 
and  at  times,  with  the 
cachexia,  hypertrophy  of 
the  peripheral  lymphatic 
glands,  especially  above 
the  clavicles. 

Average  duration  one  year ; 
may  be  shorter,  but  sel- 
dom longer. 


Generally  a  tumor. 
No   hydrochloric    acid    in 
contents  of  stomach. 

Lactic   acid   present   after 

Boasts  test-meul. 
Edema  of  ankles  often  met 

with. 


Treatment. — The  diet  should  receive  careful  attention,  and  it  will 
be  necessary  to  adapt  it  to  the  peculiarities  of  the  individual  ca»e.  In 
general  terms,  articles  of  food  that  are  digested  and  assimilated  in  the 
intestines  should  be  employed.     After  welT-mp^**  «  of  pyloric 
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obstruction  appear  we  may  add  greatly  to  the  comfort  of  the  patient  by 
limiting  the  dietary  to  liquids,  and  by  predigesting  them  if  they  are  not 
otherwise  well  borne.  Should  the  stomach  reject  all  food,  rectal  alimen- 
tation should  be  promptly  instituted.  The  medicinal  treatment  of  gas* 
trie  carcinoma  is  altogether  symptomatic,  no  remedy  with  any  power 
over  the  lesion  having  been  found.  The  more  troublesome  symptoms 
— namely,  pain,  vomiting,  and  constipation — are  to  be  met  on  general 
principles.  Should  free  hematemesis  occur,  it  should  be  treated  as  pre- 
viously indicated  under  Gastric  Ulcer.  The  claims  that  have  been  ad- 
vanced in  favor  of  arsenic  and  other  preparations  as  possessing  power  to 
control  the  progress  of  gastric  carcinoma  have  not  been  confirmed  by 
any  extended  experience.  If  dilatation  coexists,  it  is  to  be  managed  in 
accordance  with  the  recommendations  found  under  Dilatation  of  the 
Stomach  (p.  752).  Surgical  treatment  may  also  be  called  into  service. 
Hypertrophic  Stenosis  of  the  ]l^lortts. — By  this  term  is 
meant  pyloric  obstruction  due  to  hypertrophy,  principally  of  the  cir- 
cular layer  of  the  muscularis  with  hyperplasia  leading  to  secondary 
dilatation  of  the  stomach.  This  may  be  (a)  congenital ;  (6)  acquired. 
The  etiology  is  unknown,  although  spasm  of  the  pylorus  has  been  sug- 
gested. The  8t/mptoms  are  those  of  dilatation  of  the  stomach  and  a 
pyloric  tumor  is  sometimes  palpable.  The  resemblance  to  ulcer  with 
tumor-like  thickening  and  to  ulctis  carcinomatosum  may  be  striking 
(vide  also  p.  781).  Congenital  atresia  proves  rapidly  fatal,  while  the 
adult  form  may  run  a  long  course.  Exceptionally  other  forms  of 
gastric  tumor  occur — lipomatay  sarcomata^  fibromataj  and  cy^tB. 


HEMATEMESIS. 


Hematemesis  is  a  symptom.  Inasmuch  as  it  is  due  to  various 
causes  and  diseases  other  than  those  of  the  stomach,  it  is  hardly  to  be 
properly  classed  among  gastric  affections,  and,  at  all  events,  is  not 
entitled  to  more  than  a  brief  separate  description. 

Btiology. — Among  the  causes  of  hematemesis  are — 1.  Traumatic 
injury  to  the  stomach ;  2.  Diseases  of  its  coats  (carcinoma,  ulcer,  miliary 
aneurysm  of  the  arteries) ;  3.  A  mechanical  impediment  to  the  portal 
circulation  ;  4.  Vicarious  menstruation  ;  5.  Alterations  in  the  blood;  6. 
A  disease  of  some  neighboring  organ,  such  as  carcinoma  of  the  pancreas, 
may  perforate  the  gastric  coats  and  open  its  vessels. 

Symptoms  and  Diasfnosis. — If  the  fact  that  it  is  always  a  symp- 
tom, and  not  the  disease  itself,  be  recollected,  the  importance  of  recogniz- 
ing its  special  causal  condition  in  each  instance  will  be  obvious.  The 
manner  of  its  occurrence  and  the  characteristics  presented  by  the  blood 
often  give  a  clue  to  its  nature  and  origin.  Thus,  we  have  seen  that  the 
clinical  signs  in  hematemesis  due  to  carcinoma  and  ulcer  of  the  stomach 
vary  greatly,  being  almost  peculiar  to  each.  This  fact  must,  however, 
be  weighed  with  the  history  and  symptoms  of  the  case  in  which  it  may 
occur ;  in  this  manner,  and  in  this  manner  only,  can  errors  be  avoided. 
A  process  of  exclusion  is  the  best  way  to  reach  a  decision.  If  a  careful 
inquiry  determines  the  absence  of  morbid  lesions  of  the  stomach,  such  as 
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carcinoma,  ulcer,  or  chronic  gastritis,  then  the  other  organs  of  the  abdo- 
men, and  more  particularly  the  liver,  must  be  examined.  If  this  and  the 
heart  be  found  to  be  healthy,  attention  should  then  be  turned  toward  the 
state  of  the  blood,  since  the  presence  of  any  specific  fever  may  readily 
account  for  the  hematemesis.  Should  the  blood  present  nothing  abnor- 
mal, it  may  be  found  that  the  menstrual  or  other  habitual  discharge  has 
become  suppressed. 

Biiforential  Diagnosis. — It  is  to  be  recollected  that  the  source  of  the 
blood  may  be  other  than  the  stomach.  Barely,  an  abdominal  aneurysm 
bursts  into  the  stomach  ;  occasionally,  too,  a  thoracic  aneurysm  opens  into 
the  esophagus,  whence  the  blood  speedily  finds  its  way  into  the  stomach. 
A  careful  consideration  of  the  history  and  of  the  attending  symptoms, 
together  with  a  thorough  physical  examination,  will,  after  excluding  the 
yarious  conditions  causing  true  gastric  hemorrhage,  lead  to  a  correct  inter- 
pretation of  the  phenomena.  Blood  coming  from  tlie  throaty  tonsih^ 
mouthy  or  the  respiraton/  organs^  including  the  nose,  is  sometimes  swal- 
lowed, and  afterward  ejected  by  vomiting.  To  discriminate  from  this 
condition  it  is  only  necessary  to  make  an  examination  of  the  lungs  and 
elicit  most  carefully  the  history.  It  must  also  be  recollected  that  ht/s- 
teric  females  and  malingerers  have  been  known  to  swallow  the  blood  of 
animals  and  other  dark  fluids,  and  vomit  them  subsequently.  The  vom- 
itus  may  resemble  dark  blood  in  appearance  when  stained  by  bile  or  iron 
or  after  a  free  indulgence  in  wine.  The  points  of  contrast  between 
hematemesis  and  hemoptysis  have  been  placed  side  by  side  in  the 
following  table : 

Hematbmesis.  Hemopttsis. 

The  history  points  to  gastric,  splenic,  he-  History  of  cough  and  other  symptoms 

patic,  or  cardiac  disease.  points  to  pulmonary  or  cardiac  disease. 

A  feeling  of  uneasiness,  and  sometimes  A  feeling  of  weight  and  uneasiness  in 

of  nausea  or  faintness,  precedes  the  the  chest,  a  saline  taste,  and  a  tickling 

hemorrhage.  in  the  throat  precede  the  hemorrhage. 

The  blood  is  ejected  by  vomiting ;  violent  The  blood  is  raised  by  coughing,  though, 

vomiting  may  excite  cough.  if  it  be  swallowed,  vomiting  may  follow. 

The  blood  is  either  clotted  or  fluid  and  The  blood  is  brif;ht-red.  frothy,  in  small 

dark ;  it  may  be  mingled  with   rem-  coagula,  sometimes  mixed  with  muco- 

nants  of  food,  and  is  acid  in  reaction.  pus,  and  alkaline  in  reaction. 

Prognosis. — Hematemesis,  except  it  be  due  to  rupture  of  an  aneur- 
ysm, rarely  presents  a  hopeless  prognosis.  In  cases  of  splenic  enlarge- 
ment, hepatic  cirrhosis,  or  gastric  ulcer,  it  may  prove  fatal. 

The  treatment  has  been  detailed  in  the  discussion  of  Gastric 
Ulcer. 


NEUROSES  OP  THE  STOMACH. 

NERVOUS  DYSPEPSIA. 
(Neurasthenia  Gastrica,) 

Definition. — A  functional  disorder  of  the  stomach,  usually  charac- 
terized by  regularly  (and  sometimes  irregularly)  recurring  attack^  of 
sastrio  disturbance,  followed  by  almost  complete  freedom  from  symptoms. 
Under  the  term  nervous  dyspepsia  I  shall  embrace  a  general  considera- 
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tion  of  all  the  forms  of  gastric  neuroses  to  be  hereafter  described. 
There  are  no  local  lesions  detectable. 

Btiology. — The  vast  majority  of  cases  occur  in  highly  emotional 
and  hysteric  persons,  under  such  exciting  conditions  as  great  anxiety, 
violent  passion,  dissipation,  social  excesses,  mental  over-exertion  in  bnsi* 
ness  life,  grievances,  and  any  startling  news  or  sudden  excitement.  The 
condition  is  most  commonly  met  with  in  healthy-looking,  ruddy-cheeked 
adults,  though  it  may  also  occur  in  the  weak  and  pale-faced,  it  is  more 
common  in  females  than  males.  Persons  living  amid  luxurious  surround- 
ings suffer  most.  It  is  probable  that  a  nervous  temperament  operates  as 
an  underlying  cause  for  an  exacerbation  of  nervous  dyspepsia.  Gastric 
neuroses  may  be  of  reflex  origin  in  various  organic  affections,  partic- 
ularly of  the  nervous  system  and  in  irritation  of  the  genito-urinary 
organs  of  both  sexes. 

Symptoms. — The  symptoms  follow  immediately  upon  the  action  of 
the  exciting  cause  and  are  largely  under  the  influence  of  the  emotions. 
In  the  ordinary  form  the  gastric  secretions  are  often  normal,  and  the 
stomach  is  found  empty  after  a  test-meal  within  the  physiologic  time- 
limit.  There  is  anorexia,  which  occasionally  alternates  with  a  voracious 
appetite.  After  meals  the  patient  complains  of  distress  and  oppression 
in  the  epigastrium ;  eructations,  and  an  occasional  regurgitation  of  the 
acid  liquid  or  solid  contents  of  the  stomach,  with  heartburn,  will  also  be 
noted.  Vomiting  is  not  rare,  and  occurs  independently  both  of  the  time 
of  eating  and  of  tjie  character  of  the  food.  Gastric  peristahis  is  some- 
times so  well  marked  as  to  be  readily  felt  and  even  visible  through  the 
stomach-wall.  Kussmaul  has  called  special  attention  to  this  symptom, 
which,  I  believe,  belongs  largely  to  nervous  dyspepsia  {vide  peristaltie 
unrest,  p.  788).  The  increased  peristaltic  waves,  especially  under 
emotion,  excite  cooing,  gurgling  sounds  that  are  a  source  of  great 
iinnoyance  to  the  patient. 

The pht/sical  examination  sometimes  reveals  abdominal  distention  and 
hyperesthesia  of  the  surface,  but  no  localized  tenderness,  pressure  with 
the  broad  hand  usually  affording  relief  from  pain.  Nervous  phenomena 
always  exist,  and  their  correct  interpretation  is  of  the  utmost  importance 
in  the  diagnosis.  Neurasthenic  and  hysteric  manifestations  are  com- 
monly associated.  The  mental  condition  is  unstable  and  illy  regulated, 
and  this  fact  furnishes  a  satisfactory  explanation  of  the  operation  of 
the  etiologic  factors.  The  general  health  is  in  many  instances  not 
noticeably  impaired ;  in  others,  particularly  in  those  subject  to  frequent 
vomiting  and  complete  anorexia,  the  general  nutrition  suffers  consider- 
ably. 

Complications. — The  bowels  are  often  constipated,  are  apt  to  be 
distended  with  gas,  and  may  be  the  seat  of  an  abnormal  peristalsis. 
The  course  of  nervous  dyspepsia,  in  all  of  its  clinical  varieties,  is  chronic, 
and  it  may  terminate  in  catarrh  of  the  stomach. 

Nervous  dyspepsia  with  ht/pochovdriasis  forms  a  group  of  cases  in 
which  the  hypochondriasis  may  sustain  a  causal  relation ;  it  may,  how- 
ever, be  secondary  to  the  gastric  disturbances.  In  either  event  it  is  apt 
to  become  pronounced  after  the  gastric  symptoms  have  lasted  a  long 
time.  The  symptoms  other  than  the  nervous  phenomena  are  quite 
similar  to  those  previously  described. 
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Diagnoeis. — The  diagnosis  is  based  on  the  following  points:  (ti)  TLe 

ttiologic  factors.     Here  it  is  important  to  ascertain  the  particular  caus- 

itive  ififluence   that  produces  the  gastric  symptoms,  taking  also  into 

consideration  any  weil-recognized  predisposing  causes,     (b)  The  course 

of  the  complaint  and  the  absence  of  some  of  the  physical  signs  aiul 

i       evmptoms  that  would  point  positively  to  anatomic  lesions  of  the  stomach. 

k   Wben  there   is  a  catarrhal    process,  the  symptoms  become  more  pro- 

B  Dounced  immediately  after  ttiking  Ibod  than  in  neurasthenia  gastrica.   The 

■      influence  of  the  ingestion  of  indigestible  substances  upon  sympathetic 

L  dj.^pepsia  is  often  to  relieve,  or  is  of  neutral  efl'ect,  whereas  in  catarrhal 

H  indigestion  it  decidely  aggravates  the  condition.     The  dull  pain  after 

^eating  and  the  tenderness  on  pressure  are  usually  more  marked  in  the 

catarrhal  variety,  and  the  stomach  contains  large  amounts  of  mucus. 

Thesjmptoms  of  the  latter  do  not  intermit  from  time  to  time,  as  in 

Qervous  dyspepsia,  but  are  more  constantly  present     The  analysis  of 

*he  stomach -con  tents  obtained  after  a  test-breakfast  will  also  assist  in 

the  diagnosis*     The  gastric  contents  in  cases  of  nervous  dyspepsia  are 

^fien  found  about  normal,  though   an}-  abnormality  (even   to  complete 

^chlorhvdria)  may  be  present  (vidf  Ppecial  Forms  of  Gastric  Neuroses, 

p.  786).' 

Prognosis. — If  there  be  an  absence  of  an  inherited  predisposition, 
%iid  if  ihe  cause  is  removable,  complete  recovery  may  be  prognosticated. 
In  s  neurotic  constitution,  however,  the  tendency  to  recurrence,  even 
nfter  a  decided  improvement  has  taken  place,  is  very  strong.  The  moat 
unpromising  cases  are  those  in  which  the  cause  is  irremovable^  though 
as  to  life  the  prognosis  is  not  unfavorable.  The  patient  himself  is 
always  of  the  opinion  tha.t  he  is  suflering  from  a  serious  and  incurable 
affection. 

Treatment. — Every  causal  factor  must  be  recognized  and  mitigated 

or  removed.     If  we  fail  to  accomplish  this  end,  our  efforts  at  cure  will  be 

unsuccessful.      The  dietary  should  be  generous  and  composed  of  highly 

natritious  articles  of  food,  and  to  convince  the  patient  that  his  stomach  is 

capable  of  digestitig  a  full  meal  is  the  first  duty  of  the  physician,  though 

the  task  is  confessedly  difficult.      So  soon  as  the  patient  realizes  the  truth 

m  reference  to  his  digestive  rapacity  his  sufferings  are  largely  fit  an  end. 

it  is  the  nervous  system  that  demands  especial  attention,  and  the  internal 

treatment  of  the  stomach   is  merely  placeboic.     Nerve-tonics  combined 

^ith  nerve-stimulants  are  often  serviceable. 

A  change  of  air  from   the  city  to  the  country,  the  mountains,  or 
the  sea-coast   is   usually  followed  by  i m pro v emeu t.     In  some  manner 
^e   patient  must  be  extricated  from  the  vld  surroundings  under  the 
influence  of   which  the  disease   was  t^tarted  and   has  continued.     Sea 
^r  has  seemetl  to  me  to  he  more  serviceable  than  mountain  air  in  these 
^rasefl,  though  I  believe  it  to  be  air  axiom  in  climatic  thcrijpeutics  that  the 
latter  confers  more  lasting  benefits  than  tlie  iV^rmer.     These  patients  are 
often  averse  to  taking  exercise,  but  so  great  is  the  value  of  this  sanitary 
measure  that  it  should  never  be  overlooked.     Cold  sponging  of  the  sur- 
face, followed  by  friction  to  the  skin,  should  be  pi^actised  daily  for  its 
effect  upon  the  skin-circulation  and  the  nervous  system.     Occasional 
lavage,  hot  and  cold  douches,  electricity  (intra-  and  extra -gastric),  and 
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gastric  massage*  may  all  be  tried,  and  may  prove  of  distinct  advantage^ 
In  highly  neurotic  and  hysteric  females  the  S.  Weir  Mitchell  treatment 
18  often  attended  with  good  results*  The  hypochondriac  forra  is  ofle^%^ 
intractable.  Strychnin,  however,  if  perBeveringly  used,  and  if  coupley^ 
with  a  change  of  air,  often  proves  heneticiaL  One  of  the  most  obstina  ^^ 
examples  of  this  nature  that  I  have  ever  seen  occurred  in  a  retired  nie--^. 
cljant  living  in  Philadelphia.  Tfus  man  was  finally  cured  in  cons^equem^^ 
of  his  own  suggestion,  resulting  in  his  removal  to  the  country  a^K::3<J 
engaging  iu  farming. 


SPECIAL  FORMS  OP  GASTRIC  NEUROSES,  OHABA^CJ. 
TERIZED  BY  MARKED  AND  PECULIAR  ANOMALEES 
OP  SENSATION,  MOTILITY,  AND  SECRETION. 


NEUROSES  OP  SEORETION. 

HYFERCHLOBHTDHIA- 

(Ifypa-acidittf,) 

Definitioti. — An  augmentation  of  the  secretory  function  of    cli« 
stomach  during  the  digestive  period,  resulting  in  the  presence  of  an   «3C- 

ces^sive  amount  of  hydrochloric  acid* 

Ktiology. — Hyperacidity  is  common  during  digestion,  and  in  most 
instances  is  due  to  some  one  of  the  causative  influences  mentioned 
under  Nervous  Dyspepsia  (grief,  great  anxiety,  mental  over-taxation  >> 
The  disease  is  common  among  the  professional  classes,  and  it  affVeti 
men  oftener  than  wotiieu.  lliirhly-sea-^oned  foods  and  alcoholic  intoxi- 
cants may  occasion  the  erudition. 

Symptoms,— Ilyperchlorhydria  may  be  eontinuoHg^  though  more 
often  it  is  (iinefintinuous  and  lasts  from  a  few  hours  to  several  days.   AJWr 
the  periodic  form   has  lasted  a  long  time  it  may  gradually  beconm«?  a 
permanent  condition.    The  patient  at  first  complains  of  un*'ftttin^*i  in     the 
epigastrium  one  or  two  hours  after  meals.      Later,  this  amounts  to  ^^^m** 
of  moderate  intensity,  and  soon  folli>ws  every  meal  after  a  like  intef"^'^^' 
The  duration  of  the  pain  is  from  one  to  three  hours.     Acid  eructat  m  «^^* 
jire  freijuentl}'  noted.     The  increase  of  hydrochloric  acid  interferes  -^^'^tb 
the  digestion  of  starches,  and  thus  tends  to  increase  the  pain*     Oil      ^*** 
other  hauil,  however,  n  diet  eomposed  of  albuminoids  ofien  affords  r»^  w*^- 
and   the  salts  of  the  alkalies  also  ease  the  pain.      Associate*!  ner^^^^ 
Sf//ttptom8   (hea<lache,  dizziness)  are   often   observe*!,  thoujrii   the  bo  -^"J 
nutrition  is  usually  viell  maintained.     Palpation  of  the  epigajstrium  ^^*^ 
show   a   diffused   tenderness.      Evidences  of  moderate  dilatation  of 
stomach  sometimes  appear,  and  splashing  sounds  may  he  detectable. 

DiagtlOSiS. — Though  the  diagnosis  of  hyperacidity  is  made  probi 
by  the  above-mentioned  symptoms,  it  is  rendered  certain  only  by  a 
peated  analysis  of  the  gastric  contents.     The  findings^  according  to  ^ 
torn,  are — (1)  On  ex  a  uji  nation  of  the  stomach  in  the  fasting  condit:^ 
the  organ  either  is  found  empty  or  contains  only  a  few  cubic  centime 


the 
re* 


of  juice  ;   (2)  one  hour  after  Ewahri 
greatly  increased,  owing  to  the  great 


t- break  fast  the  hyperacidity 
amount  of  free  HCl. 


Gastric  ulcer  must  be  eliminated.  In  this  disease  tbe  pain  is  aggra- 
vated immediately  after  eating,  and  is  not  relieved  by  albuminous  food, 
nor  by  large  doses  of  alkalies  as  in  hyperchlorhydria.  In  ulcer,  more- 
arcTT  the  pain  often  leads  to  vomiting,  and  severe,  painful  attacks  fre- 
quently  occur  at  nigbt. 

GastrO'SQccoirhcea  (Refehmaj^n):    Qastroxynsis  (Eossbavh), — In    this 

iffection  there  is  an  increase  of  hydrochloric  acid,  either  constantly  or 

iDtermittently^  when  no  food  is  |>resent.     An  epigastric  gnawing  pain 

tnd  naosea  appear   in   the    full    bloom    of  health.      The   tiausea  soon 

residte  in  the  vomiting  of  enormous  (juantities  of  gastric  contents.    The 

tfjpjwid^  is  lost,  but  the  thirst  is  excessive,  and   the  amount  of  drink 

taken  and  of  li<]uid   vomited  are  proportional.     During  the  night  or 

m  the  early  morning  hours  the  patient  commonly  vomits  large  amounts 

of  a  clear  or   biie-tinted   liquitl   containing   hydrochloric  acid   and   the 

gwtric  ferments  in  excess.     This  may  be  followed  by  persistent  vom- 

'tiDg^  attended  with  much  retching*     After  a  lapse  of  a  few  hours  the 

yection  of  a  large  quantity  of  highly  acid  liquid  may  be  repeated.     The 

F^in  often  becomes  intense,  headache  is  common,  and  a  tendency  to  col- 

j*p8e  jg  usually  marked.     The  attacks  last,  as  a  rule,  about  two  or  three 

^ys,  when   they   i4uite    abruptly  give  place  to  apparent  good  health. 

'^^^^rrence  at  the  end  of  periods  ranging  from  a  few  months  to  a  year 

^^  >Qore  are  common,     A  physiologic  form  has  been  advanced. 

The  diagnosis  is  made  upon  the  presence  of  the  clinical  symptoraa 
**>d  course,  as  well  as  upon  the  results  of  otV repeated  analyses  of  the 
^**ttiitus.  Gastric  ulcer  and  certain  organic  spinal  and  cerebral  nervous 
J^^tions,  in  which  there  is  excessive  gastric  secretion,  must  be  excluded 
*^^fore  an  absolute  diagnosis  can  be  made. 

Gaatxo-sncconhfBa  Contmua  Cliromca, — Reichmann  first  described  a 

?^lldition  characterized  by  a  cofimtttnt  Si'f'reti*f/i  fff  gftstrie  juice  either 

"^    the  absence  or  presence  of   food.      The   »gmptoms  are  much  the 

®^tiie  as  those  in  hgperaeiditg^  but  tend  to  become  continuous^  so  that 

^e  vomiting  finally  befx>m^  a  daily  occurrence.     In  the  fasting  state 

^   highly  acid  secretion  that  contains  no  food-particles  flows  through  the 

^be  from  the  stomach.     Albuminoids  are  rapidly  and  stare  lies  slowly 

^^igested  by  these  patients,  as  is  shown   by  an  examination  of  the  gas- 

^^c  contents  three  or  four  hours  after  the  Leube'Riegers  test-meal  (one 

plate  of  soup- — 400  c.c— a  large  portion  of  meat,  some  potatoes,  and  a 

*"oll).      The  disease  is  quite  rare,  ;ind  must  not  be  confounded  with  the 

^fganic  diseases  to  which  continuous  gastric  succorrhea  may  be  second- 

;^rv   and    upon    which    it    is    dependent,      ^"^chreiber.  Boas,  and    others 

|fc*Wiieve  that  this  is  almost  always  a  symptom  of  gastric  atony  or  gastric 

juicer.      The  occurrence  of  hematemesis  or  melena  would  favor  ulcer. 

I         Leube  has  described  a  neurosis  in  which  there  is  a  constant  sub- 

^^idity  of  the  secretion. 

Achylia  Gastrica  (Einhorn)* — The  suspension  of  the  gastric  secre- 
"^ions  may  result  either  from  atrophy  of  the  stomach  glandules  or  from 
nervous  derangement  of  secretion.  The  condition  has  been  mistaken 
^or  malignant  disease  of  the  stomacli.  Lactic  acid,  however,  is  not  pres- 
ent in  excess.  Achylia  gastrica  may  cause  chronic  lienteric  diarrhea 
,^A*  A.  Jones),  J 
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The  prognosis  in  the  foregoing  affections  is  not  bad  as  to  life,  and 
not  infrequently  a  cure,  even,  can  be  effected. 

Treatment. — The  dietary  of  the  neuroses  of  secretion  embraces 
principally  nitrogenous  articles  of  food.  Einhorn  advises  three  large  and 
two  small  meals  daily.  The  two  smaller  meals  should  consist  of  a  glass 
of  milk  with  bread  and  butter,  or  like  fare.  Acids  and  spirits — substances 
that  excite  the  glands  of  the  stomach — must  be  excluded.  The  medic- 
inal treatment  should,  in  addition  to  meeting  the  general  neurotic  con- 
dition, consist  of  full  doses  of  sodium  bicarbonate.  In  some  cases  more 
active  alkalies  than  sodium  bicarbonate  may  be  needful — e.g,  magnesium 
and  sodium  salicylate,  either  separately  or  in  combination.  Lavage 
daily,  before  the  chief  meal,  is  also  sometimes  beneficial.  Lemoine 
advises  hydrotherapy  and  rest  to  strengthen  the  nervous  system. 

NEUROSES  OP  MOTILITY. 
INCBBA8BD  PEBISTALSIS  OF  THE  STOMACH. 

Gastric  peristalsis  is  increased  in  various  conditions,  which  will  be 
considered  seriatim,  though  briefly. 

(a)  Belching  and  Emctationa. — These  may  be  of  nervous  origin  and 
are  met  with  generally  in  hysteric  subjects,  and  less  freauently  in 
neurasthenics.  The  air  is  swallowed,  and  then  expelled  with  more  or 
less  noise,  owing  to  an  increased  contractility  of  the  stomach.  The  gas  is 
odorless^  and  differs  in  this  point  from  the  gases  of  fermentative  dys- 
pepsia. Epigastric  distress  and  distention  often  arise,  and  certain  nervous 
phenomena,  as  anxiety  or  palpitation,  may  coexist.  It  must  not  be 
forgotten,  moreover,  that  in  hysteric  subjects  the  belching  may  be  from 
the  esophagus  alone. 

{b)  Pyrosis  means  regurgitation  of  the  acid  contents  of  the  stomach. 

(c)  Rumination  {Merycism). — A  rare  affection  in  which  the  food  is  re- 
gurgitated into  the  mouth,  the  cud  chewed,  and  again  swallowed  after  the 
fashion  of  ruminants. 

{d)  Nervous  Vomiting. — This  is  a  reflex  neurosis  that  may  affect 
persons  of  any  age,  though  most  frequently  it  is  seen  in  adult  females 
with  an  hysteric  tendency.  Without  previous  nausea,  and  independ- 
ently of  the  character  of  the  food  taken,  the  contents  of  the  stomach 
are  readily  expelled  or,  more  correctly  speaking,  regurgitated  into  the 
mouth,  and  then  expectorated.  Though  this  usually  takes  place  after 
meals,  it  may  occur  without  reference  to  meal-time — a  feature  that  indi- 
cates its  nervous  origin.  The  attacks  of  vomiting  are  separated  by 
longer  or  shorter  intervals  of  excellent  health.  Periodic  vomiting  may 
also  occur  independently  of  hysteria  or  other  nervous  affections,  as  pointed 
out  by  Leu  be.     The  (bourse  is  rarely  unfavorable. 

{e)  Peristaltic  unrest  (Kussmaul).  or  spasm  of  the  stomach,  has  been 
referred  to  under  Nervous  Dyspepsia.  It  has  also  been  observed  in 
compensatory  hypertrophy  of  the  stomach-wall  following  pyloric  strict- 
ure. In  a  case  of  gastric  carcinoma  in  my  own  care  the  supermotility 
of  the  stomach  caused  an  almost  immediate  expulsion  of  the  gastric 
contents,  and  even  of  the  rigid  test-meal  at  certain  times. 

(/)  Cardiospasm. — By  this  term  is  meant  a  painful  cramp  of  the 
cardia.     Two  forms  are  distinguished:  {a)  acute  cramp  (of  brief  dura- 
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tion) ;  (6)  chronic  cramp  (exceedingly  rare).  Among  causes  are  neuras- 
thenia, hysteria,  and  local  irritation  (thermal,  mechanical).  Chronic 
spasm  may  lead  to  complete  atresia  of  the  cardia,  and  is  a  distressing 
affection.     In  acute  cardiospasm  the  attacks  often  tend  to  recur. 

(jff)  Fylorospasm. — Cramp  of  the  ring-musculature  of  the  pyloris 
may  be  primary  or  secondary.  The  latter  is  due  to  intense  local  irrita- 
tion (superacidity,  hypersecretion,  excess  of  organic  acids).  The  pain- 
ful spasm  in  the  pyloric  region  induces  stagnation  of  the  ingesta,  fol- 
lowed by  atony  of  the  stomach  and  consequent  dilation. 

Treatment. — To  the  regimenal  management,  including  a  hygienic 
mode  of  living,  the  attention  of  the  physician  should  be  primarily  di- 
rected. The  medicinal  treatment  is  to  be  aimed  at  the  causal  or  primary 
neryous  affection.  The  valerianates  and  the  bromids  often  do  good 
service.  For  the  cramp  of  the  cardia  and  pylorus  belladonnse  or  codeine 
are  efficient. 


DIMINISHED  PBBI8TALSIS  OF  THE  STOMACH. 

(Atony,) 

(a)  Pyloric  Relaxation  or  Incompetency. — This  is  a  rare  neurosis  that 
allows  the  partially  digested  gastric  contents  to  pass  the  portals  of  the 
stomach  prematurely.  It  likewise  permits  the  regurgitation  of  the  con- 
tents of  the  duodenum  into  the  stomach.  Its  recognition  is  possible 
upon  inflating  the  stomach,  when  gas  may  be  seen  to  pass  into  the  in- 
testines, and  also  (even  with  greater  certainty)  upon  the  regurgitation 
of  intestinal  contents  into  the  stomach. 

(6)  Insufficiency  of  the  Oardia. — This  condition  leads  to  eructations 
and  regurgitations,  and  when  these  are  of  aggravated  form  they  impair 
the  general  nutrition.     Ordinarily  no  ill-effects  follow. 

{e)  Atonic  Dyspepsia  {Atony). — This  may  occur  as  a  neurosis,  though 
oftener  it  is  secondary  to  chronic  gastritis.  It  implies  hypomotUity  or 
insafficiency.  The  chyme  is  retained  in  the  stomach  beyond  the  natural 
time-limit.  There  is  an  epigastric  oppression  with  a  distention  of  the 
organ  during  digestion  that  tends  to  become  permanent.  There  are 
eructations  of  gas,  an  impaired  appetite,  and  often  constipation.  The 
stomach  is  found  empty  in  the  morning,  and  six  or  seven  hours  after 
Leube's  test-meal  it  contains  some  chyme.  In  the  absence  of  pyloric 
stricture  the  hypomotility  may  be  shown  by  the  administration  of  salol. 

Treatment. — The  diet  is  to  be  regulated  as  in  chronic  gastritis 
with  dilation.  It  is  rarely  necessary  to  restrict  the  solids  to  any 
marked  extent,  but  the  quantity  of  fluids  should  be  lessened.  The 
patient  must  be  taught  to  eat  slowly  and  masticate  thoroughly.  His 
hygienic  standard  of  living  must  be  high,  and  he  must  not  be  allowed 
to  over-use  his  mental  faculties.  Exercise  in  the  open  air  and  cold 
baths,  properly  regulated,  are  potent  for  good.  Of  medicines,  strychnin 
stands  first,  and  I  have  found  the  following  formula  of  great  service : 

^.  Tr.  nus  vomicae,  f  ^iiss  (10.0) ; 

Inf.  cascarillse,  q.  s.  ad  f  Jiv    (128.0).— M. 

Sig.  3ij  (8.0)  three  times  daily. 
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Electricitv  is  also  indicated,  and  it  is  in  these  cases  that  intragastric 
faradization  has  given  excellent  results.  The  constipation  is  to  be  over- 
come by  an  appropriate  dietary  (green  vegetables,  Graham  bread,  an 
abundance  of  fruit).     Lavage  deserves  a  prudent  trial. 


NEUROSES  OF  SENSATION. 

CABDIALOIA. 
(GcLstrcUgia ;   Gastrodynia.) 

Definition. — Severe  paroxysmal  pain  in  the  epigastrium  in  the  ab- 
sence of  gastric  lesions.  There  are  two  other  forms  of  this  disease  that 
are  clinically  identical  with  gastralgia,  the  one  occurring  in  ulcer  and 
carcinoma  of  the  stomach,  and  the  other  in  certain  chronic  nervous 
diseases,  forming  the  so-called  gastric  crises,  which  have  been  considered 
elsewhere. 

Btiology. — The  subjects  are  often  hereditarily  predisposed  to  neu- 
roses of  other  types.  Such  conditions  as  anemia,  exhaustion  from  re- 
peated hemorrhages,  and  syphilis  exert  a  predisposing  influence.  The 
female  sex  is  more  liable  than  the  male,  and  in  the  former  it  appears  to 
be  dependent  upon  disturbances  of  the  menstrual  function  or  quite  fre- 
quently upon  hysteric  conditions.  It  is  sometimes  excited  by  reflex 
irritation,  by  deep  grief,  worry,  and  great  anxiety.  Hypochondriasis 
and  hyperacidity  are  also  among  its  frequent  causes. 

Symptoms. — These  are  sudden  in  their  onset  as  a  rule,  and  quite 
characteristic.  Occasionally  the  attack  is  preceded  by  anorexia,  or  it 
may  begin  wuth  a  sense  of  oppression  and  distention  in  the  epigastrium, 
lasting  for  a  few  minutes.  In  any  event,  the  onset  of  the  attack  proper 
is  marked  by  agonizing  pains  in  the  epigastrium,  that  dart  through  to 
the  back,  and  at  times  also  pass  around  the  lower  ribs.  The  seizure  lasts 
from  a  few  minutes  to  an  hour  or  two,  and  terminates  with  eructations  of 
gasy  or,  less  frequently,  with  vomiting.  From  the  nature  of  the  causative 
factors  it  is  obvious  that  the  gastralgic  seizures  are  in  no  wise  dependent 
upon  the  character  of  the  food  taken  ;  hence  the  fact  that  they  occur  more 
frequently  when  the  stomach  is  empty  need  occasion  no  surprise.  Firm 
pressure  over  the  epigastrium  relieves  the  pain.  Nervous  phenomena^ 
varying  with  the  etiology  of  individual  cases,  are  constant  attendants,  but 
cannot  be  detailed  here.  A  distinct  clinical  variety  is  found  associated 
with  that  form  of  nervous  dyspepsia  in  which  an  excess  of  HCl  is 
secreted  (vide  Hyperacidity) ;  this  occurs  at  varying  intervals.  Many 
purely  functional  nervous  disturbances  are  thus  subject  to  the  law  of 
periodicity.  I  believe  that  a  very  small  percentage  of  cases  are  caused 
by  malaria,  since  I  have  met  with  two  such  cases  in  a  malarial  district, 
both  of  which  yielded  readily  to  quinin.  The  disease  took  on  a  des- 
ultory, periodic  character,  and  was  associated  with  other  malarial 
symptoms. 

Diagnosis. — The  history,  the  absence  of  any  local  causes,  together 
with  the  characteristic  gastralgic  attacks  and  their  time  of  occurrence, 
will  render  a  positive  diagnosis  easy  in  most  instances.  The  gastric 
crises  that  occur  in  locomotor  ataxia  must  be  excluded.  Cholelithiasis 
may  simulate  gastralgia  (vide  p.  851^).     To  discriminate  this  condition 
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from  gastric  ulcer  is  sometimes  difficult,  but  stress  has  been  laid  upon 
the  differential  points  in  the  description  of  the  latter  disease  (vide  p. 
772). 

Prognosis. — This  depends  entirely  upon  the  causal  condition.  The 
disease  itself  has  no  intrinsic  fatal  tendency. 

Treatment. — This  is  to  be  subdivided  into  {a)  the  treatment  of  the 
attack  ;  (6)  the  management  of  the  intervals  between  the  seizures.  The 
pain  is,  as  a  rule,  sufficiently  intense  to  demand  morphin,  which  is  best 
administered  hypodermically  in  combination  with  atropin.  This  should 
not,  however,  be  repeated  unless  urgently  needed.  In  mild  attacks  the 
constant  or  the  faradic  current  often  affords  prompt  relief  Under  these 
circumstances  counter-irritation,  together  with  the  internal  use  of 
Hoffman's  anodyne  or  chloroform  in  small  doses,  may  relieve  the  pain. 

(6)  The  Management  of  the  Intervals, — Here  the  physician's  efforts 
should  be  directed  to  the  detection  of  the  causes  and  their  removal  by  ap- 
propriate means.  In  hysteric  females  I  have  obtained  good  results  from 
the  prolonged  use  of  the  valerianates,  combining  with  them  iron  and 
arsenic,  thus: 


^.  Zinci  valerianat.. 

gr.  xviij  a.l6h 
gr.  xxvij  (1.74) ; 

Quininse  valerianat., 

Ferri  arseniat.. 

gr.  ij         (0.129). 

M.  et  ft.  pil.  No.  xviij. 

Sig.  One  after  each  meal. 

A  change  of  air  is  often  highly  serviceable,  and  should  be  advised 
whenever  financial  considerations  permit.  These  patients  are  constantly 
in  a  more  or  less  exhausted,  anemic,  and  run-down  condition,  and  a  tonic 
plan  of  treatment  is  always  indicated.  In  the  intervals  between  the  at- 
tacks digestion,  as  before  stated,  proceeds  normally,  and  the  stomach, 
therefore,  requires  no  treatment.  Constipation,  if  present  is  a  condition 
demanding  relief,  not,  however,  by  the  use  of  purgatives,  but  by  such 
means  as  massage,  a  suitable  diet,  enemnta,  or  laxative  suppositories. 
The  physician  must  carefully  regulate  the  sanitary  particulars  of  the 
patient's  daily  life. 

HYPERESTHESIA  OF  THE  STOMACH. 

This  is  met  with  in  functional  and  organic  diseases,  as  well  as  in 
chronic  gastric  catarrh  and  other  affections  of  the  stomach.  Again,  it 
may  occur  as  a  neurosis^  most  frequently  in  chlorotic  girls  and  women. 
There  is  an  increased  gastric  sensibility,  so  that  the  mildest  irritant  pro- 
duces painful  sensations  that  may  be  either  gnawing  or  burning  in  cha- 
racter. A  feeling  of  fulness  and  nausea  are  among  the  common  features 
of  the  complaint.  Food  and  certain  articles  that  are  not  easily  digestible 
may  afford  relief,  and,  oppositely,  fasting  or  restriction  of  diet  may  aggra- 
vate the  condition.  The  complaint,  however,  is  often  aggravated  during 
digestion,  particularly  after  excessive  indulgence  in  certain  kinds  of 
food  (crabs,  lobsters,  oysters,  strawberries).  Cutaneous  symptoms,  as 
ervthema  and  urticaria,  may  appear.  HypochondriasiSy  neurasthenia, 
and  hysteria  are  often  associated.     The  above  Bjmptoi  r^Aiident 

upon  an  individual  idiosyncrasy. 
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Treatment* — At  first  a  restriction  of  the  diet  to  soft  and  liquid  arti- 
cles should  be  tried,  and  later  a  cautious  return  to  solid  food  is  to  be  made. 
Of  medicaments,  the  bromids,  given  for  a  period  of  two  or  three  months, 
have  given  the  best  results  in  my  own  bands.  For  the  chlorotic  type 
iron  in  the  form  of  Blaud*s  pill,  in  ascending  doses,  is  the  best  treatment. 

ANOREXIA. 

This  consists  merely  in  a  loss  of  appetite,  and  occurs  in  many  organic 
gastric  disorders.  It  may  also  be  a  primary  gastric  neuronSj  the  latter 
being  often  associated  with  gastric  hyperesthesia.  Anorexia  sometimes 
leads  to  a  repugnance  to  food  and  a  degree  of  abstinence  that  may  induce 
grave  nutritional  disturbance.  Among  exciting  causes  mental  shock  of 
any  sort  ranks  first.  In  other  instances  the  patient  may  experience 
hunger,  but  on  attempting  to  eat  anoreocia  quickly  develops.  The  recog- 
nition of  anorexia  as  a  primary  neurosis  of  the  stomacn  is  difficult  in 
the  extreme  after  the  general  nutrition  has  become  seriously  impaired. 
Chronic  dyspepsia,  phthisis,  and  other  diseases  associated  with  emaciation 
and  debility  must  be  excluded  before  the  diagnosis  is  established. 

HYPBBOItBXIA. 
(Excessive  Appetite,) 

This  may  either  be  symptomatic  of  other  affections  (e.  g,  diabetes 
mellitus)  or  it  may  be  a  gastric  neurosis.  It  may  also  be  paroxysmal 
(bulimia).  The  patient  complains  of  burning  sensations  in  the  epigas- 
tric region  and  of  an  insatiable  hunger.  The  symptoms  of  neurasthenia 
and  hysteria  are  often  in  association.  The  local  and  general  symptoms 
are  relieved  by  food.  It  may  also  accompany  other  nervous  disorders, 
as  affections  of  the  brain,  exophthalmos,  and  migraine. 

In  bulimia  the  abnormal  sensation  of  hunger  may  come  on  at  any 
hour,  even  immediately  after  abundant  food  has  been  taken.  When  the 
morbid  sensation  of  hunger  develops  more  gradually  and  some  time 
after  meals  it  is  spoken  of  as  polyphagia. 

Pica  is  the  term  applied  to  tne  craving  for  substances  not  used  as 
food  (slate-pencils,  dirt,  chalk). 

Malacia  represents  the  desire  for  highly  spiced  dishes  (mustard, 
salads,  pickles,  fruits). 

The  above  conditions  are  met  with  in  neurasthenia,  chronic  gastric 
affections,  and  chlorosis. 


VIII.   DISEASES  OF  THE  INTESTINES. 

METHODS  OF  DIAGNOSIS. 

Examination  of  the  Feces.— Although  the  results  are  in  most 
cases  unsatisfactory,  an  examination  of  the  feces  should  not  be  neg- 
lected, especially  in  the  more  serious  affections  of  the  intestine.  This 
embraces — {n)  a  macroscopic;  (b)  a  microscopic;  (r)  a  chemical;  and 
{d)  a  bacteriologic  examination. 
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(a)  The  nuwroaeopic  appearances  often  suffice.  A  thorough  inspec- 
tion of  the  stools,  a  matter  too  often  omitted,  ftirnishes  valuable  points 
in  regard  to  the  presence  or  absence  of  coarse  parasites,  fragments  of 
tumor,  foreign  bodies,  concretions,  blood,  bile,  pigment,  fat,  pus,  mucus, 
undigested  meat,  and  the  like. 

The  shape,  color,  and  consistence  of  the  stools  must  be  noted,  and  it 
is  to  be  remembered  that  in  these  particulars,  as  well  as  regards  their 
frequency,  they  exhibit  a  considerable  range  of  normal  variations, 
according  to  individual  peculiarities,  the  character  of  food  taken,  and 
so  on.  It  is  to  be  recollected  that  normal  stools  contain  fat  in  varying 
amounts,  for  the  reason  that  only  a  limited  quantity  can  be  emulsified 
and  taken  up  from  the  intestine.  The  naked  eye  may,  at  times,  detect 
its  presence  from  the  "peculiar  silvery  appearance  **  of  the  feces.  Fat 
in  the  stools  (steatorrhea)  is  often  pathologic,  and  the  separate  affec- 
tions in  which  it  is  met  with  will  be  considered  hereafter.  The  dejecta 
present  a  shining,  tallowy  appearance,  either  throughout  or  in  circum- 
scribed spots.  Again,  the  fat  may  occur  in  the  form  of  oil  floating  on 
the  surface  of  liquid  stools.  Mucus  is  also  visible,  either  as  slimy  or 
jelly-like  masses,  or  as  shreds  and  granules  (sago-grains).  Diarrheal 
stools  should  be  examined  macroscopically  with  great  care  for  gross  ad- 
mixtures (flakes  of  casein,  bits  of  meat^  etc.).  Constipational  dejections 
often  assume  a  rounded  form  (sheep  s  dung)  on  account  of  their  delay  in 
the  large  bowel.  They  may  attain  to  the  size  of  an  orange,  and  may 
be,  though  rarely,  enveloped  in  mucus  or  blood-streaked.  Their  color 
is  dark.  On  the  other  hand,  the  stools  may  be  colorless  in  cases  in 
which  the  bile-ducts  are  occluded ;  these  usually  contain  a  large  pro- 
portion of  fat,  though  not  invariably.  The  effect  of  certain  drugs  upon 
the  color  of  the  stools  is  to  be  borne  in  mind.  When  blood  is  inti- 
mately mingled  with  the  feces,  they  have  a  reddish,  dark-  or  blackish- 
brown  (tarry)  color,  according  to  the  quantity  and  the  time  allowed  for 
decomposition  in  the  intestine.  Blood,  either  clotted  or  fluid,  may  also 
be  passed  in  a  pure  state.  Its  source  is  usually  the  lower  bowel,  though 
when  peristalsis  is  augmented,  it  may  come  from  the  small  intestine,  as 
in  typhoid  fever.  Pus  may  occasionally  be  recognized  macroscopically. 
From  a  diagnostic  point  of  view,  it  is  most  important  to  examine  for 
biliary  concretions  in  doubtful  abdominal  colic.  ''  For  the  detection  of 
small  concretions  the  stools  should  be  passed  through  a  sieve ;  large 
concretions  are  easily  recognizable**  (Ewald). 

(b)  Microscopic  Examination, — Diarrheal  stools  can  be  examined  as 
discharged,  but  to  solid  and  mushy  dejections  a  solution  of  common 
salt  (i  per  cent.)  should  be  added  and  all  hard  masses  thoroughly 
broken  up.  Different  portions  of  the  stools  are  to  be  selected  for 
microscopic  examination.  Microscopically  we  are  enabled  to  detect  the 
egg9  of  parasites,  pus,  blood,  protozoa,  mucus  in  the  form  of  shining, 
vitreous,  homogeneous,  or  whitish  masses ;  and  in  the  interior  of  the 
latter  certain  pathogenic  bacteria,  various  crystals,  and  intestinal  epi- 
thelium may  be  seen.  Remnants  of  vegetable  food  may  stimulate 
mucous  islets,  but  the  former  strike  a  blue  color  on  the  application  of  the 
potassium-iodid  test.  Microscopically,  diarrheal  stools  show  undigested 
muscle-fibers,  fat-crystals,  vegetable  cells,  starchy  granules,  and  innum- 
erable bacteria.     Undissolved  starch  in  even  moderate  quantity  points 
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to  catarrhal  enteritis  of  the  small  intestine.     On  microEcoiiic  examm 
tion  of  tht^  dejections  in  constipation  we  find  *'  a  copious  detritus 
brown    in-  black    color,  ujsually  nuujerous  colorless   or   slightly  tin£ 
triple  phosphates   (phosphate   of  aniuonium  and   magnesium    crTSlal^ 
lining  in  the  form  of  a  coffin-lid),  or,  more  sparse,  crystals  of  ceolr 
phosphate  of  lime/'     Seldom  do  we  meet  with  the  rhomboid  piatt*^  of 
cholesterin,  which  are  recognized  in  that  they  jire  colored  from  a  n^* 
dish-brown  to  violet  by  dilute  sulphuric  acid  (1  :  5),  and  become  b!u 
or  green  on  the  further  addition  of  a  golution  of  iodin.     N  ipe 

crystals  of  fat,  i? ingle  und  alj^o  in  the  furmn  of  tufts*,  are  fr»  ^  me| 

in  obstruction  of  the  biliary  ducts.     Bile-pigment  cannot  be  detect 
Remnants  of  food  are  sparsely  present  in  normal  feces.     Epithelium  froai^ 
the  mucous  membrane,  pus-cells,  and  blood-corpsucles.  unless  they  come 
from  the  passage  of  the  fecal  mass  through  the  anus  (in  which  case  thej 
are  simply  adherent  to  the  external  surfjice  of  the  scybala  and  arc  hi 
little    changed),    are    greatly    altered ;    they    arc    fatty,    degeneratcil 
shrunken,  and  hardly  recognizable.     Rhomboid  crystals  of  hcmatoidii 
may  be  at  times  observed.     The  microscopic  examination  for  aniniA) 
parasites  will  be  referred  to  in  a]»j*ropriate  sections  of  this  work. 

{c)  Chemical  Exiwunation, — The  |>resence  of  bile- pigment  is  easitj 
detected  by  the  Gmelin  reaction-  The  stools  must,  if  needful,  be  n?B 
dered  fluid  by  the  addition  of  water,  then  filtered,  and  the  filtrate 
allowed  to  dry.  At  the  margin  of  the  drop  the  chjtracteristic  grct^ii 
color  will  appear.  Urobilin  strikes  a  red  color.  The  stools  in  diarrhe^j 
may  contain  ferments  capable  of  digesting  albuminoids.  The  fatty  acici 
are  distinguished  from  fatty  soaps  by  the  .solubility  of  the  former  in  ethen] 

To   iieteet   a   very  small  amount  of  blood   that   may  be   intimattdj 
mixed  with  the  feces  the  test  of  Fr.  Mil  Her  and  Weber  give«  the  moa 
reliable  results.     Solid  or  mushy  stools  are  tirst  rubbed  up  with   waiep~i 
and  filtered.     A   portion  of  the  filtrate   of  liquid  feces  ia  added  to 
5  cubic  centimeter.^  of  glacial   acetic  acid  and  ether,  and  the  wholtj 
well  shaken.     The  ether  generally  settles  clear,  but  if  it  does  not  a  fewl 
drops  of  absolute   alchohol   are   to   be  added,     The  presence  of  bk 
(hematin  acetate)  is  shown  by  a  reddish-brown  tint  given  to  the  Iay€ 
of  ether.     The  indol-reaction  may  be  increased,  pointing  to  incrca 
intestinal  putrefaction. 

(ci)  A  mt'terial  examrnation  of  the  intestinal  contents,  and  partioQ* 
larly  of  any  mucus  or  muco-pus  that  may  be  discharged,  may  decidi 
the  diagnostic  of  certain  intestinal  disiorders  (tuberculosis,  amebic  dysei 
tery).     For  the  method  of  carrying  on  these  investigations  the  rm/it 
is  referred  to  special  works  on  diagnosis  and  bacteriology. 

Physical  or  External  Exainiiiation.^/«j»/>fcfioti, — This  should 
be  made  with  the  patient  in  the  dorsal  position  and  with  proper  illumi*! 
nation.  Localized  prominences  are  to  be  noted,  though  tne  fact  should 
be  remembered  that  these  may  be  simulated  by  localized  contractions 
of  the  various  abdominal  muscles.  The  influence  of  respiration  on 
these  circumscribed  bulgings  is  also  to  be  observed-  In  the  absence  of 
unusual  distention  of  the  abdominal  walls  it  is  cf  great  value  to  inflate 
the  large  intestine  with  air  per  rectum^  and  to  note  the  progressive  dis- 
tention of  the  intestinal  coils  as  a  means  of  detecting  obstructing 
lesions  in  the  bowel ;  the  position  and  mobility  of  a  tumor  ahotild  al§ 
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be  noted.  It  is  often  of  marked  aid  to  inspect  the  mucosa  of  the 
rectum  by  the  use  of  approved  specula.  The  volume  of  the  abdomen 
may  be  diminished  or  even  '^scaphoid."  Abnormal  peristalsis  may 
rarely  be  noted  (important  if  associated  with  distention). 

Palpation. — This  is  of  first  importance.  The  patient  should  occupy 
the  dorsal  decubitus,  with  the  head  raised,  the  thighs  drawn  up,  and 
the  mouth  open,  so  as  to  relax  the  abdominal  muscles.  Something  may 
be  gained  in  this  direction  by  distracting  the  patient's  attention.  I 
have  found  that  placing  the  patient  in  the  lateral  decubitus,  with  the 
thighs  flexed  on  the  abdomen,  to  be  the  most  satisfactory  way  of  deter- 
mining the  degree  of  mobility  of  certain  tumors.  The  examiner  should 
not  fail  to  remember  the  knee-elbow  position  in  cases  in  which  it  is 
desired  to  palpate  the  parts  occupying  the  bottom  of  the  pelvic  cavity 
and  all  deep-seated,  movable  growths.  In  certain  cases  relaxation  of 
the  abdominal  muscles  is  only  obtainable  by  anesthetizing  the  patient, 
and  I  do  not  hesitate  to  do  this  in  cases  in  which  the  diagnosis  is 
important.  In  palpating  the  abdomen  for  abnormal  conditions  we  must 
keep  in  mind  steadily  the  relations  of  the  different  parts  of  the  intes- 
tines, and  also  that  the  latter  may  vary  considerably  in  position — a  fact 
particularly  true  of  the  transverse  colon  {vide  Enteroptosis).  In  this 
connection  Ewald*s  statement  '^  that  abnormally  situated  organs  or 
neoplasms  of  parts  other  than  the  intestines  will,  under  the  pressure  of 
the  intestines  filled  with  air  or  water,  return  to  the  position  that  the 
organ  normally  occupies,*'  should  be  emphasized.  New  growths  of  the 
pancreas,  of  the  spinal  column,  or  of  the  pelvis,  and  retroperitoneal 
tumors  will  remain  fixed.  Palpation  may  detect  pathologic  peristalsis, 
and  increased  resistance  if  the  coats  are  thickened  (as  in  chronic 
stenosis).  Tenderness,  localized  or  diffuse,  is  to  be  noted,  if  present, 
as  well  as  peritoneal  friction.  The  rectum  may  be  palpated  if  the 
symptoms  point  to  disease  of  that  organ. 

The  palpation  of  pathologic  conditions,  of  the  intestines  will  be  con- 
sidered in  connection  with  the  separate  intestinal  affections. 

Percussion  detects  a  fluid  effusion  either  in  the  general  peritoneal  cav- 
ity, the  position  varying  with  the  position  of  the  body,  or  in  circumscribed 
localities ;  the  latter  must  not  be  confounded  with  areas  of  dulness  that 
are  occasioned  by  splenic  and  hepatic  enlargements,  solid  new-growths, 
or  abscesses.  Air  in  the  peritoneal  cavity  {meteorUmtis  peritonei)  gen- 
erally gives  a  pure  tympanitic  note,  though  if  the  tension  be  very  strong, 
a  non-tympanitic  tone  may  be  elicited.  These  sounds  are  general,  even 
extending  up  to  the  fifth  or  fourth  rib,  and  hence  they  cover  the  regions 
of  the  spleen  and  liver.  The  best  results  when  the  abdomen  is  not 
tense,  however,  are  obtained  after  inflation  of  the  large  intestine  with 
air.  The  pitch  of  the  tympanitic  note  becomes  elevated  with  increase 
in  the  tension  of  the  gut ;  it  falls  with  relaxation  of  the  bowel.  Hence 
the  large  cannot  always  be  told  from  the  small  intestine  by  the  percus- 
sion-note. 

Auscultation, — Noises  are  often  audible  either  at  a  distance  or  by 
means  of  a  stethoscope  applied  to  the  abdomen.  They  are  sometimes  oc- 
casioned by  the  natural  peristaltic  movements  or  by  certain  voluntary  or 
involuntary  spasms  of  the  abdominal  muscle.  I  have  repeatedly  confirmed 
the  observation  of  Ewald,  who  frecjuently  found  in  those  suffering  with 
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chronic  intestinal  indigestion  a  swashing  or  splashing  noise,  sounding 
as  though  air  and  water  were  being  forced  through  a  narrow  space  in 
the  ileo-cecal  region.  These  sounds  may  rarely  be  found  in  healthy 
persons.  Similar  noises  sometimes  have  their  seat  in  the  descending 
colon,  particularly  if  the  bowel  is  unnaturally  dilated  by  air  or  fluid. 
They  are  often  audible  prior  to  an  evacuation  in  cases  of  colitis.  Noises 
may  also  originate  in  the  transverse  colon,  and  to  discriminate  these  it  is 
necessary  to  empty  the  stomach  if  we  would  avoid  confusion  with  iden- 
tical gastric  sounds.  Direct  auscultation  of  the  intestines  renders  aud- 
ible the  peristaltic  movements,  and  the  absence  of  the  latter  indicates 
paralvsis  of  the  intestine,  which  may  be  local  or  general.  Friction- 
sounds  may  be  audible  when  inflammatory  exudates  are  present.  When 
obstruction  of  the  large  intestine  is  suspected,  auscultation  should  be 
practised  while  air  is  being  forced  into  the  rectum,  inasmuch  as  the 
degree  of  permeability  can  be  thus  determined.  Metallic  tinkling  and 
amphoric  noises  may  be  audible,  particularly  on  making  auscultatory 
pecussion,  but  these  are  without  real  diagnostic  value. 


ENTEROPTOSIS. 

Definition. — The  descent  of  the  intestines  from  their  normal 
position.  The  condition  occurs  coincidently  with  gastroptosis,  neph- 
roptosis, and  prolapse  of  other  viscera,  constituting  splanchnoptosis 
(Gl^nard's  disease). 

Btiology. — It  is  linked  with  gastroptosis  and  other  forms  of  ptosis 
by  common  etiologic  influences,  such  as  sex  (being  most  common  in 
females),  tight-lacing,  traumatism,  muscular  strain,  numerous  pregnan- 
cies, rapid  emaciation,  and  probably  the  wrong  use  of  cathartics.  Either 
the  small  intestine  alone  or  the  large,  or  both,  may  be  involved.  Pro- 
lapse of  the  colon  (coloptosis)  is  the  more  common,  and,  according  to  C. 
Meinert,  is  even  more  frequent  than  gastroptosis.  Lying  immediately 
above  the  symphysis  pubis,  it  is  sometimes  elongated  and  tortuous — 
"  S-  or  M-shaped." 

Symptoms. — The  condition,  even  when  pronounced,  may  exist 
without  symptoms.  On  the  other  hand,  in  the  majority  of  instances  the 
intestinal,  gastric,  and  other  bodily  functions  are  disturbed,  and  yet 
enteroptosis  is  usually  overlooked.  Chief  among  the  intestinal  symp- 
toms is  excessive  flatulence ;  not  rarely,  also,  there  is  membranous 
enteritis,  the  latter  probably  being  due  to  the  flexures  that  produce  an 
arrest  of  fecal  masses,  and  this  in  turn  causing  inflammation  (Boas). 
Constipation  generally  prevails,  and  sometimes  alternates  with  diarrhea. 
The  symptoms  of  gastroptosis  and  nephroptosis  are  often  associated; 
they  are  loss  of  flesh  and  nervous  symptoms,  and  the  latter  may  simu- 
late those  of  neurasthenia  or  hysteria. 

The  diagnosis  is  made  upon  the  afore-mentioned  points  and  upon 
the  results  of  a  careful  physical  examination.  The  position  of  the  colon 
may  be  determined  by  inflation  with  air  or  gas.  Again,  after  the  injec- 
tion of  water  (f^viss-ixss — 200-300  c.cm.)  a  splashing  sound  is  audible; 
this  is  double  the  amount  of  water  re(|uired  in  the  normal  condition. 
Gl(5nar(l  has  pointed  out  that  a  transverse  cord  (which  he  believes  to  be 
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the  colon)  can  be  felt  in  the  upper  part  of  the  abdomen.  Boas  and 
Ziemssen  assert  that  this  cord  is  the  pancreas,  rendered  palpable  by  the 
sinking  of  the  stomach. 

Treatment* — The  bowels  must  be  moved  regularly,  the  tonicity  of 
the  abdominal  walls  must  be  increased  by  electricity,  massage,  and  hydro- 
therapy, and  in  strongly  nervous  cases  the  treatment  of  neurasthenia, 
including  the  Weir  Mitchell  rest-cure,  must  be  instituted.  Supporting 
bandages  have  been  found  serviceable.  The  medicinal  treatment  aims 
at  meeting  certain  symptomatic  indications,  such  as  flatulence  and  fer- 
mentation. 


INTESTINAL  CATARRH. 

(Catarrhal  Enteritis;  Muco-^Ueritis.) 

Definition. — A  catarrhal  inflammation  of  the  mucous  membrane  of 
the  whole  or  of  any  anatomic  division  of  the  intestinal  tract.  It  may  be 
either  acute  or  chronic,  primary  or  secondary.  The  chronic  variety  oc- 
curs less  frequently  than  its  counterpart,  chronic  gastritis,  particularly  in 
adult  life. 

Pathology. — The  morbid  lesions  of  the  acute  variety  do  not  differ 
essentially  from  those  met  with  in  catarrhal  inflammation  of  any  other 
mucous  membrane.  The  first  stage  is  characterized  by  swelling  and  dry- 
ness of  the  mucosa ;  this  is  soon  followed  by  a  copious  exudation  of 
mucus,  and  more  rarely  of  pus,  which  bathes  the  membrane  more  or  less 
completely.  After  an  abundant  secretion  is  poured  out  the  membrane 
appears  rather  pale,  though  the  tips  of  the  valvular  conniventes  in  the 
small  intestines  may  appear  reddened.  The  solitary  and  agminated 
glands,  as  well  as  Peyer's  patches,  may  stand  out  prominently,  owing  to 
their  corrugated  condition  {follicular  enteritis).  The  apices  of  the  soli- 
tary glands  often  undergo  a  necrotic  change,  thus  forming  follicular  ulcers. 
The  remainder  of  the  mucosa  may  also  be  the  seat  of  rather  extensive 
areas  of  superficial  erosion,  though  this  must  not  be  confounded  with 
postmortem  softening  of  the  epithelium.  In  some  cases  the  desquama- 
tion of  epithelium  is  more  pronounced  than  the  abnormal  mucous  secre- 
tion. In  chronic  intestinal  catarrh  the  mucosa  presents  a  slaty  hue, 
with  a  more  or  less  dark  pigmentation  of  the  villi  and  follicles ;  it  is  in 
most  instances  thickened,  owing  to  an  increase  in  its  connective-tissue 
elements.  In  a  smaller  number  of  cases  it  is  thinned,  particularly  in  the 
intestinal  catarrh  of  children,  on  account  of  atrophic  changes  affecting 
chiefly  the  glandular  and  muscular  layers.  Roughening  of  the  inner 
surface  of  the  bowel,  due  to  projecting  glands,  is  frequent  in  those  forms 
of  chronic  intestinal  catarrh  that  are  attended  with  thickening  of  the 
coats.     Polypoid  cysts  may  develop  in  long-standing  cases. 

Btiology. — The  primary  form  is  produced  by  (a)  local  irritants, 
either  mechanical  or  toxemic,  that  find  their  way  into  the  intestinal  canal. 
The  chief  source  of  these  excitants  is  an  unsuitable  dietary,  and  especially 
is  this  the  case  in  children.  It  is  readily  seen  from  this  fact  why  the 
stomach  and  the  intestines  are  oflen  simultaneously  involved  in  a  catarrhal 
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process.  (6)  Over-eating  may  be  productive  of  the  disease,  though  this 
often  excites  diarrhea  by  merely  increasing  intestinal  peristalsis,  (c) 
Idiosyncrasy  has  a  positive  influence,  the  ingestion  of  certain  substances 
not  difficult  of  digestion  being  invariably  followed  by  this  affection  in 
individuals  thus  predisposed,  {d)  Toxic  substances,  whether  in  the 
form  of  tainted  food-stuffs  (spoiled  meats,  ice-cream,  beer)  or  inorganic 
poisons  (mineral  acids,  caustic  alkalies,  mercury,  arsenic)  or  irritating 
cathartics,  often  produce  intestinal  catarrh,  {e)  Impure  water,  or  water 
to  which  individuals  are  unaccustomed.  (/)  Atmospheric  changes, 
particularly  a  prolonged  high  or  a  sudden  fall  of  temperature,  the  latter 
being  especially  apt  to  cause  it  in  children,  {g)  An  excess  or  a  lack 
of  biliary  secretion.  Two  functions  of  the  bile  (its  antiseptic  properties 
and  its  power  to  stimulate  peristalsis)  must  not  be  forgotten :  the  one 
explains  how  a  paucity  of  this  secretion  favors  the  abnormal  processes 
of  fermentation  that  are  capable  of  exciting  catarrh,  and  the  other  makes 
plain  the  possibility  of  a  bilious  diarrhea  being  due  to  an  excessive 
hepatic  secretion.  It  is  not  clear,  however,  that  the  latter  condition  is 
attended  with  an  actual  catarrhal  process.  The  same  is  true  of  diarrhea 
due  to  fright,  excitement,  or  other  nervous  influence.  (A)  Bacteria  are, 
doubtless,  among  the  ezcitants — e.  g.  the  normal  colon-bacillus,  under 
conditions  favorable  to  its  growth  and  development,  assumes  pathologic 
virulence  exciting  irritation. 

Secondary  or  complicating  forms  are  caused — (a)  By  direct  extension 
from  adjacent  organs  (ulcers,  gastritis,  peritonitis,  hernia,  and  invagina- 
tion); (6)  By  general  infectious  processes  (septicemia,  pyemia,  typhoid 
fever,  dysentery,  cholera,  tuberculosis,  pneumonia). 

The  chronic  forms  are  met  with — (a)  In  certain  cachectic  states  (car- 
cinoma, chronic  malaria,  chronic  Bright's  disease,  Addison's  disease,  and 
profound  anemia) ;  (b)  In  connection  with  disturbances  of  the  circulation, 
particularly  such  as  produce  stasis  in  the  terminal  branches  of  the  portal 
system  of  vessels :  among  the  chief  diseases  that  tend  to  prevent  the 
return  of  venous  blood  from  the  intestines  are  chronic  heart-affections, 
diseases  cf  the  liver  (especially  cirrhosis),  and  emphysema ;  (c)  Severe 
cases  of  chronic  diarrhea,  probably  due  to  the  protozoon  baiantidiumy 
have  been  reported  recently. 

Among  predisposing  causes  is  the  age^  children  being  particularly 
liable  to  the  disease.  Unfavorable  hygienic  surroundings,  especially 
when  a  high  temperature  prevails,  and  epidemic  and  endemic  conditions 
also  strongly  predispose  to  the  affection. 

Clinical  History. — From  a  clinical  standpoint  we  recognize  not 
only  acute  and  chronic  forms  of  enteritis,  but  also  special  varieties  {vide 
infra). 

The  simple  acute  form  of  general  catarrh  of  the  intestines  (muco- 
enteritis)  has  for  its  two  most  characteristic  symptoms  slight  griping  or 
colicky  pains  in  the  abdomen  (sometimes  absent),  that  are  followed  soon 
by  diarrheal  stools.  The  discharges  consist,  at  first,  of  feculent  masses, 
and  later  of  a  watery,  highly  irritating  fluid.  Diarrhea  is  due  partly  to 
increased  peristalsis  and  partly  to  the  abnormal  irritability  of  the  intes- 
tinal mucous  membrane.  Active  peristalsis  of  the  intestines  may  (vide 
ante)  be  of  purely  nervous  origin,  and  produce  a  diarrhea  that  is  to  be 
distinguished  from   that  due  to  catarrh.     Again  steatorrhoea  may  be 
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present  in  cases  in  which  the  pancreatic  secretion  is  absent.  The  causes 
that  produce  the  catarrh  also  produce  the  undue  peristaltic  movements. 
If  it  be  true,  as  physiology  teaches,  that  the  stools,  owing  to  the  absorp- 
tion of  the  watery  portions  of  the  food,  are  normally  formed  in  the  large 
intestines,  then  catarrh  of  the  small  intestines  alone  does  not  excite  diar- 
rhea, though  both  large  and  small  are  involved  in  the  majority  of  the 
cases.  On  the  other  hand,  in  acute  colitis  diarrhea  is  conspicuous,  and 
forms  the  most  important  clinical  symptom.  The  vigorous  peristalsis  also 
accounts  for  the  gurgling  and  rumbling  sounds  {borborygmi)  that  are 
often  felt  and  heard  by  the  patient  himself.  These  peculiar  noises,  if 
pronounced,  point  to  isolated  catarrh  of  the  small  intestines.  The  stools 
vary  in  number  from  two  to  ten  or  more,  being  increased  in  frequency 
after  taking  food  ;  gases  are  also  formed,  causing  tympanites.  The  thin 
or  mushy  stools  either  present  a  bright-yellow  or  a  yellowish-brown 
color  and  emit  ofiTensive  odors.  Occasionally  they  are  greenish  in  color 
from  the  presence  of  considerable  quantities  of  bile-pigment  or  from 
bacterial  action.  In  advanced  cases  of  considerable  severity  there  is 
painful  tenesmus;  the  stools  are  often  small  and  contain  mucus  and 
blood,  becoming  dysenteric  in  character,  especially  when  the  colon  is 
chiefly  affected. 

A  microscopic  examination  reveals  large  masses  of  epithelium  and 
mucus,  as  well  as  countless  microorganisms  and  isolated  leukocytes, 
crystals  of  calcium  phosphate,  oxalates,  remnants  of  food  ^starch- 
granules,  fat,  vegetable  and  muscular  fibers).  Flakes  of  yellowish- 
brown  mucus,  large  pieces  of  epithelium,  and  large  grayish-white  masses 
of  fat  may  often  be  seen  macroscopically.  The  stools  give  an  alkaline 
reaction  as  a  rule. 

The  physical  examination  reveals  on  inspection  slight  tympanitic  dis- 
tention as  a  rule.  Palpation  elicits  considerable  sensitiveness  in  the 
majority  of  cases,  though  during  the  colicky  pains  pressure  with  the 
palm  of  the  hand  often  affords  relief.  Fluctuation  may  be  detected  if 
the  intestines  contain  much  fluid.  Percussion  gives  an  exaggerated 
tympanitic  resonance,  varying,  however,  with  the  tension  of  the  bowel. 
^ansea  may  be  present,  and  the  appetite  is  often  greatly  impaired. 
There  is  marked  thirst  and  the  tongue  is  drv  and  furred. 

The  general  symptoms  are  often  entirely  wanting,  save  for  a  slight 
feeling  of  weakness  due  to  the  diarrheal  dischar*]^es.  Severe  forms  of 
infectious  origin  often  disturb  the  general  health  considerably.     The 

Eatient  is  languid,  and  prostration  is  prominent ;  he  suffers  much  from 
eadache,  and  pyrexia  is  common,  the  temperature  often  reaching  100°- 
103°  F.  (37.7°-39.4°  C).  The  higher  temperatures  are  seen  among 
children.  Additional  evidences  of  a  systemic  affection  are  sometimes 
observed,  such  as  painful  enlargements  of  certain  joints  and  severe 
muscular  pains. 

ComplicatioilS.  —  The  symptoms  of  gastric  catarrh  (vomiting, 
nausea,  and  pain  immediately  after  feeding)  are  often  associated  with 
those  of  enteric  catarrh ;  the  combination  is  then  spoken  of  as  gastro- 
enteritis. 

Special  Forms. — Though  the  anatomic  limits  in  the  more  or  less 
local  forms  of  intestinal  catarrh  cannot  be  m^^  «"*  il^finitolv.  yet  the 
different  clinical  pictures  observed  often  ent^  of 
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the  disease  with  considerable  accuracy ;  it  is  important,  moreover,  from 
the  standpoint  of  the  treatment,  to  accomplish  this  whenever  possible. 
The  following  may  be  briefly  described: 

(a)  Duodenal  catarrh  (duodenitis) ^  in  which  form  constipation,  often 
obstinate,  is  present  in  the  place  of  diarrhea,  the  colon  not  being  af- 
fected ;  merely  local  pain,  tenderness  on  palpation,  and  uneasiness  are 
complained  of.  These  symptoms  may  frequently  be  overshadowed  by 
those  referable  to  the  stomach  when  gastric  catarrh  coexists  (gastro^tu}- 
denitis).  Without  the  presence  of  jaundice^  due  to  the  occlusion  of  the 
common  bile-duct  in  consequence  of  the  swelling  of  the  duodenal  mucous 
membrane,  the  diagnosis  of  this  affection  must  remain  highly  doubtful ; 
but,  fortunately,  this  symptom  is  frequently  observed. 

(b)  Localized  *<?fltorr A  of  the  jejunum  and  ileum  cannot,  always  be 
diagnosticated  correctly.  The  condition  is  often  found  to  be  a  more  or 
less  prominent  feature  in  general  enteric  catarrh,  in  which  complaint 
diarrhea  is  a  prominent  symptom.  The  existence  of  this  special  variety 
may  be  safely  inferred  when  certain  enteric  symptoms  are  combined  with 
marked  gastric  disturbance.  Under  these  circumstances  the  symptoms 
indicative  of  inflammation  of  the  small  intestines  are  rumbling  noises 
(borborygmi),  colicky  pain,  swelling,  and  slight  tenderness  over  the 
abdomen  in  the  vicinity  of  the  umbilicus  or  over  other  regions  occupied 
by  the  small  intestines.  Finally,  an  examination  of  the  stooh  furnishes 
valuable  points  for  differential  diagnosis.  It  must  be  kept  in  remem- 
brance that  in  catarrh  of  the  small  intestines  the  stools  may  be  quite 
solid,  despite  the  increased  peristalsis  caused  by  the  catarrhal  process 
(vide  ante).  More  frequently,  when  the  ileum  is  the  seat  of  catarrh 
the  colon  is  also  implicated,  this  combination  being  attended  with  diar- 
rhea, even  if  it  be  of  minor  severity.  The  thin  stools  *'  contain  food- 
remnants,  that  point  indubitably  to  implication  of  the  small  intestine.** 
As  the  result  of  increased  peristalsis  of  the  small  intestines  their  con- 
tents are  passed  into  the  large  bowel  with  undue  rapidity ;  hence  the 
latter  contains  undigested  food-constituents  and  other  substances  that 
are  normally  found  in  the  small  intestines.  These  pass  from  the  rec- 
tum unchanged.  They  are  mainly  starch,  fat,  and  masses  of  meat-fiber, 
the  latter  of  which  may  be  of  sufficient  size  to  be  seen  by  the  naked  eye. 
This  would  be  pathognomonic  evidence  of  the  form  of  catarrh  in  ques- 
tion if  it  were  not  true  that  increased  peristalsis  of  the  small  intestines, 
due  to  other  conditions,  as  anemia,  extreme  nervousness,  and  fever-con- 
ditions, that  are  not  seen  in  ileo-jejunal  catarrh,  causes  the  same  fecal 
peculiarities.  Microscopically  the  stools  show  hyaline  particles  of  mucus, 
giving  rise  to  a  speckled  appearance. 

In  health  the  contents  of  the  small  intestines  give  the  characteristic 
color-reaction  for  bile-pigment,  whilst  the  contents  of  the  large  bowel 
and  the  stools  do  not.  There  is  cjuite  often  a  large  admixture  of  unde- 
composed  hile-pigment  (Striimpell)  that  responds  to  Gmelin*s  test,^  a 
fact  of  considerable  value  in  diagnosis.  Nothnagel  has  called  forcible 
attention  to  the  fact  that  hile-stained  stools  and  small  pigmented  masses 
of  mucus  are  met  with,  and  are  hi<rhly  characteristic  of  the  diarrhea  that 
marks  catarrh  of  the  small  intestines. 

'  This  consists  in  bringing  a  few  (lro))e  of  nitric  acid  in  contact  with  the  intartiiHil 
contents,  when  the  characteristic  play  of  colors  appears.     (See  also  Methods  of  Diagnofl^ 

pp.  792-79(5.) 
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\c)  (hUH$. — The  joint  appearance  of  abdominal  pain  and  diarrhea  is 
Jmost  pathognomonic  of  this  condition.     These  symptoms,  in  the  ab- 
sence of  the  more  prominent  and  ubove-nientioned  clinical  features  that 
havti  special  reference  to  inflammation  of  the  small  intestines,  point  to 
the  fact  that  the  large  intestines  are  the  chief  aeat  of  the  disease. 
Pht/mcal  examination  is  only  partially  confirmatory  of  the  rational 
hirmptoms.     The  chief  sign  is  tenderness  on  palpation  over  the  track  of 
H  tie  colon.    An  ocular  eiamijiation  of  the  aiooh  furnishea  important  prac- 
V  tical  results.     They  may  contain  blood  and  mucus,  and  the  latter  often 
"  in  masses  large  enough  to  he  readily  visible  to  the  naked  eye ;  it  is  not  ^ 
intimately  mixed  with  the  feces,  as  in  catarrh  of  the  small  intestines,  ■ 
but  furms  separate  masses.     The  feces  are  often  of  the  consistence  of  " 
sfinp,    *'If  the  catarrh  affects  the  lower  portion  of  the  large  intestine 
chiefly,  it  may  be  that  the  intestinal  contents  are  already  fV>rmed  ''  in 
fim  lumps,  which  may  sometimes  be  wholly  or  partly  enclosed  in  a 
layer  of  mucus  (Striirapell). 

Such  general  ^ympUmn  as  loss  of  flesh,  weakness,  and  sallownesB  of 
the  skin  are  often  observed.  Simple  diarrhea,  lasting  but  a  few  days,  as 
a  Tile,  is  to  be  classed  with  catarrh  of  the  large  intestines,  since  these 
iffections  imply  increased  peristalsis  of  the  large  bowel.  It  is  not 
ilways  easy,  however,  to  discriminate  diarrhea  due  to  purely  functional 
iuflaences  or  to  catarrh  of  the  rest  of  the  intestinal  tract.  ^ 

[d)  ProctitUn  or  inflammation  of  the  rectum^  is  characterized  by  ■ 
painlal  tenesmus  and  by  the  presence  of  large  quantities  of  mucus  and 
pus,  particularly  in  the  dejections.     The  disease  may  be  primary,  though 
more  often  it  is  secondary  to  morbid  lesions  either  in  organs  that  are 
idjacent  to  or  in  the  rectum  itself 

Chrome  intestinal  catarrh  may,  comparatively  rarely,  be  a  primart^ 
dmau^  developing  gradually.  It  may  also  be  secondary  {vide  Pathol- 
ogy) at  times  to  one  or  more  attacks  of  acute  intestinal  catarrh.  Gen- 
mllj  there  are  no  other  local  symptoms  to  call  attention  to  the  condi- 
tion than  chronic  diarrhea.  More  rarely  there  are  in  addition  colicky 
f^  and  tenderness  over  the  abdomen.     The  diarrhea  often  alternatea 

t^ith  constipation,  and  this  is  most  apt  to  be  the  ciise  when  the  disease 
1«  of  idiopathic  origin  and  aftects  only  the  large  intestine  (Nothnagel). 
^^fn^tipation  is  constant  in  those  cases  in  which  afrophie  alfej'atiofis 
occur  ia  the  glandular  and  muscular  c^mts,  as  well  as  in  those  in  which 
^LUie  legions  are  in  the  small  intestines.  When  constipation  is  not  pres- 
^COt  the  stools  are  thin,  pale,  sometimes  fermented,  emitting  offensive 

■  Mors,  and   vary   greatly    in    number    and    quantity.     There    is    com- 

■  toonly  present  visible  mucus.     When  the  small  bowels  are  also  impH- 
■^^*d,  food-remnants  are  found  in   the  dejections  {lienteric  diarrhea). 

^i(^ro$copicnUi/^  the  picture  does  not  differ  from  that  of  the  acute  form. 

^«at  form  of  diarrhea  occurring  in  organic  dine.asm  of  the  heart,  Uvej\ 

^w<n»m7«  demands  brief  special  mention.     Here  the  serum  of  the  blood 

'^  nnule  to  exude  into  the  intestines,  owing  to  me€hanici|l   obstruction 

^  tbe  return  of  the  venous  blood,  and  this  results  in  a  liquefaction  of 

*he  feces.     The  ^tooh  are  apt  to  be  most  copious  and  numerous  during 

^^e  morning  hours.     Sometimes  an  irresistihle  desire  to  evacuate  the 

^wels  seizes  the  patient  as  soon  as  his  feet  strike  the  floor  on  rising  in 

^«e morning;  two  or  more  serous  diacharges  follow  each  other  at  short 
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intervals.  Subsequently,  all  discharges  cease  until  the  following  morn- 
ing, when  the  same  symptoms  are  repeated.  The  general  nutrition 
suffers  visibly  in  chronic  enteritis,  and  emaciation  eventually  becomes 
pronounced.  I  have  also  noticed  slight  pyrexia,  especially  in  the  even- 
ing hours. 

Differential  Diagnosis. — Among  the  diseases  likely  to  be  con- 
founded with  acute  catarrh  of  the  intestines  are  typhoid  fever^  dysentery 
(diseases  in  which  diarrhea  is  a  cardinal  symptom),  peritonitis^  and  colic. 
The  chief  differential  features  between  simple  colic  and  enteric  catarrh 
may  be  contrasted  thus : 

Enteric  Catarrh.  Colic. 

Diarrhea  is  generally  present  Constipation  is  present 

Fever  may  be  slight  or  marked.  No  fever. 

Pain  is  griping,  and  followed  by  diarrheal  Pain  is  colicky,  more  severe,  and  is  not 

stools.  followed  by  diarrheal  discharges. 

Tenderness  in  the  intervals  between  pains.  No  sensitiveness  on  palpation. 

From  peritonitis  we  may  readily  distinguish  catarrh  of  the  intestines 
by  the  more  intense  pain  and  tenderness,  by  the  constipation,  the 
greater  tympany,  the  constitutional  disturbance,  and  more  especially  by 
the  anxious  face,  thoracic  respiration,  and  immobility  of  the  patient,  aU 
of  which  characterize  the  former  disease.  When  the  characteristic 
symptoms  of  typhoid  fever  (the  typical  temperature-curve,  swelling  of 
the  spleen,  eruption,  Widal-test)  and  o(  dysentery  (scanty,  frequent  stools, 
tenesmus)  are  present,  they  are  easily  separable  from  enteric  catarrh. 
In  children,  however,  the  diagnosis  between  typhoid  fever  and  simple 
catarrh  of  the  bowels  offers  considerable  diflSculty  ;  but  the  temperature- 
record,  if  carefully  kept,  the  enlargement  of  the  spleen,  the  characteristic 
eruption,  and  the  Widal-reaction,  taken  unitedly,  will  warrant  the  diag- 
nosis of  typhoid  fever  and  exclude  acute  enteritis. 

In  diagnosticating  chronic  intestinal  catarrh  we  may  have  difficulty 
in  eliminating  lardaceous  disease  of  the  bowels  and  ulcerations.  The 
latter  condition  will  be  excluded  hereafter.  Amyloid  degeneration  is  a 
general  disease,  affecting  primarily  other  organs  than  the  bowel,  and 
hence  lardaceous  diarrhea  is  always  preceded  by  the  clinical  indications 
of  the  disease  (enlarged  viscera,  albuminuria)  elsewhere.  The  condition 
also  gives  a  definite  etiology  as  a  rule. 

Prognosis. — The  prognosis  in  uncomplicated  cases  is  favorable, 
though  the  possibility  of  a  merging  into  the  chronic  form  must  be  borne  in 
mind.  Occurring  in  weakly  subjects,  especially  at  the  extremes  of  life, 
and  in  the  course  of  debilitating  affections,  acute  catarrh  of  the  intestines 
may  endanger  life.  Its  duration  varies  much — from  three  to  ten  days 
or  more — according  as  the  type  of  the  individual  case  is  mild  or  severe. 

The  prognosis  in  the  chronic  forms  is  moderately  good  as  to  life, 
though  as  to  cure  it  is  not  so,  the  disease  often  enduring  for  many  years 
together,  or  as  long  as  the  chronic  conditions  producing  it  remain  un- 
removed.  It  sometimes  exhausts  the  system  of  those  suffering  from 
serious  causal  affections  of  a  chronic  nature,  and  occasionally  it  ulti- 
mately proves  fatal.  The  prognosis  will  depend  largely  upon  the  charac- 
ter of  the  etiologic  affection,  but  intestinal  catarrh  invariably  renders 
the  prospects  of  life  more  gloomy. 
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Treatment. — Respecting  the  treatment  of  this  affection  the  views 
of  the  profession  have  undergone  many  changes,  even  within  recent 
years ;  hence  it  may  be  reasonably  inferred  that  our  present  therapeutic 
methods  are  by  no  means  satisfactory. 

Hygienic  and  Dietetic  Management. — If  the  cause  be  some  error  of 
diet,  all  injurious  articles  must  be  rigidly  prohibited.  In  the  milder 
cases  due  to  this  cause  a  mild  purgative,  followed  by  proper  dietetic 
treatment^  is  all  that  is  required.  Albuminous  food  in  liquid  form,  such 
as  skimmed  milk,  weak  broths,  and  even  semi-animal  articles  of 
diet,  as  eggs,  oysters,  sweet  milk  with  seltzer,  are  usually  well  borne.  In 
the  severe  forms  predigested  liquid  foods  only  should  be  allowed.  When 
the  chief  seat  of  the  disease  is  in  the  large  intestine,  we  may  allow 
easily  digested  starches  and  certain  green  vegetables  (arrow-root,  sago, 
lettuce,  water-cress);  the  coarser  vegetables,  all  fats,  and  most  fruits 
should  be  withdrawn  absolutely.  Rest  in  bed  is  especially  beneficial  in 
that  it  serves  to  keep  the  abdomen  warm  and  mitigates  the  pain  and 
diarrhea,  and,  in  short,  cures  the  disease.  Sinapisms  should  be  ap- 
plied at  the  outset  until  the  skin  is  reddened,  succeeded  by  light  linseed 
poultices  until  the  local  sensitiveness  has,  in  a  great  measure,  subsided ; 
after  this  a  flannel  band  may  be  applied.  The  local  abstraction  of  blood 
by  a  few  leeches,  applied  to  the  abdomen  or  anus,  is  beneficial  in  the 
early  stages  in  severe  types  of  enteric  catarrh,  provided  the  patient's 
strength  is  good. 

MedicinaJ  Treatment. — It  is  sound  practice  to  prescribe  a  mild  ca- 
thartic (castor  oil,  calomel,  or  rhubarb,  followed  by  a  saline)  with  a  view  to 
getting  rid  of  decomposable  intestinal  contents.  Combined  gastric  lavage 
and  high  intestinal  irrigation  Las  recently  yielded  excellent  results  in 
my  hands ;  it  is  an  appropriate  method  of  overcoming  the  fermentative 
processes  that  tend  to  excite  and  maintain  the  condition. 

If  the  chief  tenderness  be  localized  in  the  right  iliac  fossa,  corre- 
sponding to  the  course  of  the  colon,  a  simple  enema,  slowly  given,  will 
stimulate  the  bowel  sufficiently  and  cleanse  it  more  effectually  than  a 
cathartic.  Subsequently,  chief  reliance  is  to  be  placed  on  intestinal 
antiseptics  and  astrineents,  though  it  must  be  recollected  that  the  selec- 
tion of  internal  remedies  must,  in  part,  be  influenced  by  the  etiologic 
indications.  For  instance,  if  the  cause  has  been  exposure  to  cold  or 
wet,  besides  the  efforts  directed  at  the  local  condition  diaphoretics  and 
febrifuge  mixtures  are  serviceable.  I  have  found  the  following  com- 
bination to  be  of  benefit  in  controlling  the  inflammatory  action : 

^.  Salol,  3SS   (2.0); 

Creasoti,  TTlx  (0.666) ; 

Bismuthi  salicvlat.,  3ij     ('l-O)- 

M.  et  ft.  capsular  No.  xx. 
Sig.  One  every  three  hours. 

If  pain  be  troublesome,  opium  or  phenacetin  may  be  combined  with 
the  above  formula. 

In  many  instances  the  secretions  of  the  intestinal  tube  are  decreased 
for  a  considerable  period  after  the  most  active  symptoms  have  been 
subdued.  Here  we  must  supplement  the  natural  juices  of  the  bowel, 
as  follows : 
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^.  Paucreatin, 

Sodii  bicarb., 
M.  et  ft.  cbart  No.  xij. 
Sig.   One  an  Lour  after  meala. 

In  casee  in  which  the  large  intestine  is  chiefly  affected,  and  when  the 
condition   docs  not  yield  to  internal   medicines,  treatment  per  rectum 
should  be  employed.     If  colicky  pain  be  severe,  morphin(gr*  \ — 0.(H)8) 
Bboubl  be  given  bypoilcrmi cully  in  addition  to  the  measures  before  jfug- 
gested.     If  the  diorrhea  shows  no  tendency  to  abate  after  forty-fight 
houri^  of  the  general  treatment  above  outlined,  large  doses  of  bismuth 
(gr*  XXX  to  Ix — 2.0  to  4,0)  every  three  or  four  hours  should  be  Xml 
In  my  own  hands  leatl  acetate  (gr-  ij — 0.129),  with  the  extract  of  opioin 
(gr.  ^—0.008)   in  pill-form,   has  proved  a  most  efficient  combination. 
When  there  is  rciison  to  suspect  that  the  main  lesion   is   in  the  \ttff 
bowel,  small  enemas  of  staroh-water  {^ij — 64.0),  with  laudanum  (111  n 
-XXX — 1.33-2.0),  every  four  to  six  hours,  are  efficacious*     The  ibirrt      , 
is  best  relieved  by  chipped  ice  in  small  f|uantities  or  by  cifrbonic  acidaiid      j 
ApollinariR  waters.      For  distressing  flatulence  we  may  prescribe  the 
alkaline  carbonates,  or  spirits  of  ammonia,  and  some  carminative.    TLc      , 
oil  of  cajeput  is  a  most  valuable  drug  in  the  treatmeDt  of  excessive  fei«|^l 
mentation  (Murrell).  ^B 

In  chronic  catarrh  of  the  intestines  the  local  treatment  is  of  para- 
mount importance.  Daily  irrigation  of  the  bowel  with  a  weak  solutiot] 
of  some  antiseptic  agent,  as  salicylic  acid  (gr,  v-^j — 0,3^4—3- '*. 
boracic  acid  (gr.  x-^j— 0,648-32-0),  creolin  (tTl  v-^ — 0.324-.3*2J'i  ^ 
with  some  such  astringent  as  tannin  (gr.  v-^ — 0.324 — 32.0),  or  fiiia'j- 
with  an  alterative,  such  as  silver  nitrate  (gr.  ^^j — 0.016-32.0)»  will  ^hb  | 
found  to  be  beneficial.  The  latter  solution  is  a  most  excellent  reme^ljt 
but  sometimes  excites  pain  if  used  in  excessive  doses*     To  obviate  tbis, 

1  have  often  used  a  mild  antiseptic  or  astringent  with  the  foregoing, )j>f^ 
ing  them  on  alternate  days,    and  thus  obtained   most    happy  reunlti 
The  only  appliance  needful  is  a  fountain  syringe  with  a  soft-rubber  eoJ 
piece,  which  should  be  gently   introduced  for  a  considerable  dist*fiOf 
into  the  bowel     The  fluid  used  should  be  warmed  to  90^  F.  (32.2'C.), 
and  the  quantity  administered  at  each  sitting  should  be  not!es«tfc*» 

2  to  3  pints  (1-1.5  liters)  :  this  should  be  alkwed  to  flow  in  slowlv- 
The  patient  should,  as  a  rule^  assume  the  dorsal  decubitus,  ibou;:!'  '^ 
the  fluid  is  to  be  carried  as  high  up  as  possible,  the  knee-elbow  p<i>if  'J 
may  be  assumed  or  the  patient  may  be  placed  on  the  left  side  with  tli^ 
hips  elevated. 

The  same  careful  attention  must  be  paid  to  hygienic  iietaiU,  ^^^ 
especially  to  the  diet,  as  is  directed  in  the  acute  form.  In  addition,  fl*^' 
nel  should  be  worn  next  the  skin  both  in  winter  and  summer.  If  tof 
strength  will  admit  of  it,  cold  baths  are  useful. 

A  stay  at  a  suitable  spa  (Saratoga,  Bedtbrd^  Virginia  Springs,  Cifl*' 
bad.  Kissingen)  often  produces  most  satisfactory  results. 

Among  internal  agents,  zinc  oxid  (gr.  v  to  x — 0.324— 0.648— 4ii-»*^ 
silver  nitrate,  lead  acetate,  and  alum,  given  with  tonics,  such  u  otij^"* 
nia,  arsenic,  and  iron,  are  especially  to  be  recommended. 

The  managemeni  of  this  troublesome  malady  depends  upon  ih^  ^* 
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dications  famished  by  the  causative  affections.  No  method  of  treatment 
can  succeed,  however,  that  is  not  carried  out  patiently,  systematically, 
and  over  long  periods  of  time. 


DIARRHEAS  OP  CHILDREN. 

ACUTE  OASTBO-INTBSTINAL  CATARRH. 

{AaUe  GcLstro-enteric  Infection ;  Summer  Diarrhea ;  Gastro^nieriiis  ;  Cholera  In/aU' 

turn;  Mycotic  Diarrhea.) 

Definition. — This  is  the  usual  intestinal  trouble  that  prevails  during 
the  warm  summer  months.  It  usually  takes  the  form  of  an  epidemic, 
and  its  course  is  manifested  by  a  sudden  onset,  high  fever,  irritability  of 
the  stomach,  frequent  watery  evacuations,  symptoms  of  nerve-involve- 
ment. This  form  of  diarrhea  usually  follows  an  attack  of  acute  indiges- 
tion, in  which  it  very  frequently  has  its  origin  {acute  dyspeptic  diar- 
rhea). Acute  gastro-intestinal  catarrh  {cholera  infantum)  stands  midway 
between  acute  indigestion  and  ileo-colitis. 

Stiolog^r. — Two  important  conditions  seem  to  be  necessary  to  influ- 
ence the  disease — temperature  and  diet.  A  general  and  well-recognized 
belief  associates  special  danger  with  the  second  summer  of  children. 
Out  of  nearly  2000  fatal  cases  collected  by  Holt,  only  3  per  cent,  were 
exclusively  breast-fed.  Generally  speaking,  the  disease  has  its  origin 
in  some  irregularities  in  artificial  feeding.  Heat  is  an  important  ele- 
ment in  the  continuation  of  the  disorder  when  once  commenced. 

Season  exerts  a  ifiost  potent  predisposing  effect.  It  is  peculiarly  a 
disease  of  summer  (though  instances  are  not  uncommon  in  May  and 
September),  the  greatest  prevalence  occurring  in  July.  The  pauper 
element  of  large  cities  furnishes  most  instances,  although  it  may  be  met 
among  the  children  of  the  most  provident. 

Basinsky  inclines  to  the  belief  that  the  decomposition-products 
formed  by  the  different  varieties  of  microorganisms  found  in  the  intes- 
tines are  the  toxic  substances  that  give  rise  to  the  disease. 

The  proteus  class  of  bacteria  are  most  frequent,  and  are  most  likely 
to  possess  pathogenic  properties,  according  to  Booker,  who  has  made  a 
complete  study  of  the  subject.  With  him  are  in  accord  the  opinions  of 
Jeffris  and  Baginsky.  Escherich  has  shown  that  in  milk-fed  children 
the  normal  feces  constantly  contain  two  organisms — the  bacterium  coli 
commune  and  the  bacterium  lactis  aerogenes.  Later  investigations 
enabled  him  to  distinguish  between  these  normal  bacteria  and  those 
present  in  pathologic  conditions.  Escherich  maintains  the  specificity  of 
the  streptococcus  (violet  cocci  grouped  in  pairs  or  small  chains),  because 
it  displaces  the  normal  bacteria  of  the  intestines  during  the  disease  and 
disappears  as  the  disease  subsides.  Moreover,  it  is  found  in  the  mucous 
and  serous  elements  of  the  discharges ;  also  during  life  in  the  blood  and 
urine,  and  finally,  after  death,  in  all  the  organs. 

Pathology. — A  catarrhal  swelling  of  the  mucosa  of  the  large  and 
imall  bowel  is  present ;  the  mucosa  itself  is  pink  in  color  from  capillary 
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congestion,  Peyer's  patches  are  enlarged.  The  whole  intestlMl  tube 
shows  an  early  stage  of  iiiflanimation  (ileo-colitis).  In  addition  there 
ia  most  likely  some  involveujent  of  the  sympathetic  nerves,  lea«hiig  to 
dilatation  of  the  capillaries  nnd  trfinstidjitiori  of  f*erum  into  the  im4?stine» 
and  to  alterations  of  the  pulse,  temperature,  and  respiration.  ItA  EttOTe 
is  paralytic,  and  clusely  resembles  in  its  results  experimental  sectiom 
of  the  sympathetic  nerves.  The  changes  in  the  other  organs  are  siigbt 
Broncho-pneumonia  frefjuently  occurs.  The  spleen  is  often  swollen,  tlie 
brain  is  anemic^  and  the  kidneys  are  congested. 

Symptoms. — Clinically,  we  recognize  three  forms  of  acute  en t^ric 
infection:  (1)  acute  dyspeptic  diarrhea  ;  (2)  cholera  infautnm ;  aD-i(3 
ileo-colitis. 

(1)  Acufe  Dy?tpeptk  Diarrhea. — There  may  be  merely  an  increwe 
in  the  number  of  stools,  with  or  without  fever;  restlessness  is  usaal  it 
night.     This  condition  may  continue  for  two  or  three  days.,  when  the 
stools  become  more  frcfjuent  and  offensive,  containing  undigested  foo4 
and  curds.      The  odor  by  this  time  is  very  pronounced.      Frecjueuliy  t\>* 
disease  has  a  sud^len  onset,  with   vomiting,  griping  pains,  and  feveti 
which  may  f^uickly  rise  to  104°,  105°,  or  106°  F.  (40°-4P  CX     C^ 
vuhions  may  be  the  commencement  of  the  attack.      The  abaomea    ** 
sensitive   and  swollen,  and   the  child  lies  with    its  legs  flexed  on   C-^* 
stomach.     The  stooh  consist  of  grayish  or  greenish-yellow  feces  fmi?^^^ 
with  gas,  curds,  portions  of  undigested  food)  and  some  fluid.     In  ct^^*^' 
dren  two  years  of  age  and  older  the  stools  may  contain  unripe  frtiit-     ^ 
large  curds  from  e.xcessive  drinking  of  milk.      Relapses  are  freqne"  "^ 
and  during  hot  weather  the  fre^juency  of  the  attacks  may  lead  to  tf 
comnjeneement  of  a  severe  entero-colitis. 

In  delicate  chiklren  a  severe  attack,  especially  if  it  is  &ecompani 
by  convulsions,  may  prove  iataL      From  the  fact  tbat  the  general  sy: 
toms  may  be  few,  the  case  is  often  allowed  to  go  on  for  several  da; 
under  the  impression  that  the  child  is  '"only  teething." 

(2)  Choiera  Infantum. — The  initial  symptoms  are  sudden.      T^^he 
child  voids  immense  stools,  at  first  fecal,  if  no  preceding  diarrhea  ha*^*y* 
been  present.     8oon  they  become  watery,  light  yellow  or  greenish  '** 
color ;  fre<piently  they  are  so  thin  and  colorless  as  to  pass  through  tm-^"^ 
napkin  without  leaving  a  stain.     At  times  they  contain  a  few  yell^^  *** 
or  greenish  flocculi  or  a  mass  of  mucus,  and  in  all  cases  they  are  od**^-"^^' 
less.     Very  often  the  stools  are  brown  antl  licjuid,  with  a  small  qui 
tity  of  fecal  matter,  having  a  peculiar  musty  odor   that   clings  to  t 
napkin  and  child  for  days.     The  number  of  stools  per  diem  may  v» 
from  six  to  tliirty,  and  a  most  remarkable  feature  is  the  fact  that  th^ 
are  evacuated  with  considerable  force. 

l^\i^  stomach  becomes  irritable,  refusing  everything;  even  ice  is 
jected  as  soon  as  swallowed.     The  appetite  is,  of  course,  entirely  1 
intense  thirst  prevails,  the  little  patient  drinking  at  every  chance 
following  the  receding  glass  with  eager  eyes.     The  tanfjut^  moist 
first,  soon  becomes  drv  and  pasty ;  the  abdomen  is  collapsed*      Tf     ^^  , 
temperature  is  always  high— 105^'  or  even  108^  F.  (40,5*'-42.2°  C.^  —^f\ 
and  the  puUe  small  and  very  frequent — 130  to  180  beats  per  minu 
The  breathing  is  shallow  and  irregular,  and  the  tff€$  an x ious  and  starin*-  •^fr 
but  soon  becoming  dull     The  urine  diminishes  in  quantity  ilaily 
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With  this  array  of  symptoms  there  is  a  striking  and  appalling  change 
in  the  child's  general  appearance.  Within  a  few  hours  smiling,  perhaps 
plump  and  rosy,  it  can  now  scarcely  be  recognized;  the  face  has 
become  pale  ana  pinched,  the  eyes  and  cheeks  sunken,  the  eyelids  and 
lips  wide  apart  from  loss  of  muscular  control,  the  muscles  flabby,  the 
bones  prominent,  and  the  skin  greenish  or  cadaverous,  hanging  in  loose 
folds  from  the  wasted  frame,  all  the  fat  having  melted  from  the  body. 

Collapse  comes  on  soon :  the  hands,  feet,  nose,  and  breath  become 
cool,  the  respirations  more  unequal,  and  there  are  drowsiness  and  utter 
apathy.  When  life  is  near  its  close,  vomiting  stops,  the  whole  surface  be- 
coming cool  and  clammy  as  the  patient  sinks  into  a  state  of  coma,  with 
injected  eyes  and  contracted  pupils.  At  last  the  end  is  reached  quickly, 
preceded  perhaps  by  a  slight  convulsion.  The  duration  of  the  dis- 
ease is  short ;  it  may  prove  fatal  in  from  one  to  four  days. 

(3)  Heo-colitia, — This  may  follow  acute  dyspeptic  diarrhea,  or  com- 
plicate the  acute  infections  of  childhood.  The  symptoms  develop 
acutely.  At  the  outset  there  may  be  vomiting,  but  it  is  not  persistent, 
and  the  stools  are  greenish,  feculent,  often  showing  masses  of  casein. 
Later  the  discharges  are  increased  in  frequency,  are  small,  and  contain 
also  blood  and  mucus.  In  severe  cases  pain  and  straining  are  distress- 
ing features.  The  abdomen  is  prominent  and  there  is  tenderness  along 
the  course  of  the  colon. 

The  course  is  variable.  It  may  be  acute,  terminating  either  in  con- 
valescence or  death  due  to  exhaustion.  In  other  instances  the  acute 
symptoms  subside,  particularly  the  fever,  while  moderate  diarrhea  con- 
tinues and  is  attended  with  marked  wasting,  debility,  and  sometimes 
hydrocephalus.  Gradual  recovery  may  ensue,  though  more  commonly 
relapses  occur  and  death  follows  from  broncho-pneumonia  or  an  inter- 
current acute  attack. 

Treatment. — The  treatment  of  acute  gastro-intestinal  catarrh  di- 
vides itself  into  hygienic,  dietetic,  and  medicinal  measures.  If  a  child 
is  attacked  in  the  city  during  the  summer  and  does  not  yield  to  treat- 
ment in  two  or  three  days,  it  should  be  sent  to  the  country  or  seashore. 
In  the  case  of  a  child  under  two  years  this  is  absolutely  imperative. 
Fresh  air  is  important  in  all  diarrheal  disorders  in  summer  both  in 
country  and  city,  and  all  cases  should  be  kept  out  of  doors  as  much  of 
the  time  as  possible.  Children  should  be  kept  quiet — not  permitted  to 
walk,  even  if  able.  Bathing  is  soothing  and  beneficial  in  that  it  en- 
sures cleanliness  and,  what  is  very  important,  reduces  the  temperature. 

Dietetic  treatment  is  of  great  importance.  It  should  be  remembered 
that  digestion  is  arrested  in  the  early  stage,  hence  to  give  food  at  this 
stage  is  to  do  harm.  Thirst  may  be  controlled  by  ice-  or  albumin-water, 
toast-water,  or  gum-water,  with  a  little  brandy. 

Medicinal  ^eatment, — The  first  step  is  airectcd  against  the  acute 
indigestion  and  the  active  putrefaction  going  on  in  the  intestinal  tube. 
The  indication,  therefore,  is  to  empty  thoroughly  the  whole  alimentary 
tract  as  soon  as  possible,  and  no  other  treatment  must  be  thought  of  until 
this  end  has  been  accomplished.  Whenever  vomiting  persists  the  stom- 
ach should  be  washed  out ;  usually  one  washing  is  sufficient.  In  older 
children  emetics  will  favor  complete  emptying  of  the  stomach,  but  are 
never  to  be  given  to  infants  under  two  years.    For  the  intestine  calomel 


808 


DISEASES  OF  THE  DIGESTIVE  SYSTEM, 


and  soda  may  be  used  ;  for  the  colon  we  may  use.  iu  addition,  irrigalion  ; 
this  is  advisable  in  all  eases*  as  it  hastens  the  eflect  of  the  cathartic  unC* 
removes  at  once  much  irritating  and  offt^nsive  material.     Opium  sbaulill 
not  be  used  until  the  whole  intestinal  tube  is  clean,  and  then  cautiou^iy.  j 
Spirits  of  chloroform,  or  camphor,  is  a  better  remedy  for  the  pain  thmaJ 
opium  in  any  form.     In  older  chihlren  the  hypodermic  injection  of  rnor»| 
phin  and  atroprn  in  appropriate  doses  most  frequently  controls  the  wbolti 
train  of  symptoms.     Bowles  has  used  lactic  acid  in  the  maximum  »bis 
of  1\  grains  every  hour  in  6U  cases  of  summer  diarrhea,  and  found  it  iv 
control  the  symptoms  in  every  case  in  from  24  to  48  hours. 

Treatment  of  Cholera  hifantmn, — In  this  form  of  infection  of  the 
intestinal  tract  we  are  likely  to   forget  that  we  are  called  upon  to  tre 
a  case  of  acute  poisoning.     The  toxic  material  acts  both  powerfully  anj 
quickly  as  a  cardiac  and  systemic  depressant.     It  also  acts  toxicalljl 
upon  the  nerve-centers,  ami  paralyzes  the  vaso-raotor  nerves.    According 
to  Holt,  the  leading  indications  are — {a)  to  empty  the  stomach  and  int«0-| 
tines ;  (/*)  to  supply  the  body  with  fluid  to  oflset  the  great  loss  bv  vomit- 
ing and  imrging:  (<•)  to  counteract  the  effect  of  the  poison  on  the  heart 
and  the  nervous  system  ;  {d)  to  reduce  temperature ;  and  {e)  to  treat  thaJ 
symptoms  as  they  ari^e.     In  the  first  condition  thorough  stomach  an«ll 
intestinal  cleansing  is  absfdutcly  necessary.    Moreover,  we  cannot  depend! 
on  emetics  or  purgatives  to  arrest  pain  and  to  limit  the  effect  of  the  poisou 
on  the  nervous  system;  a  hypodermic  injection  of  atropin  and  morphiu 
is  essential.     Morphin  must  be  given  with  discrimination  to  young  chit 
dren,  especially  when  the  vomiting  and  purging  are  slight;  it  is 
cially  contraindicated  when  stupor  or  collapse  seems  near.     Small  dc 
repeated  are  better  than  larger  single  doses.     Holt  gives  gr.  -pihy  {^-^ 
of  morphin,  with  gr,  ^^^  (0.00008)  of  atropin,  as  the  first  dose  in  a  child 
one  year  old.     In  supplying  fluid  to  the  exhausted  tissues  it  is  useleia  1 
attempt  to  give  them  by  the  mouth,  or  even  by  the  rectum,  as  by  botbl 
avenues  it  would  be  rejected.     An  injection  into  the  cellular  tissue^  of 
the  buttocks,  back,  or  thighs  of  a  saline  solution  (40  grains — 2*59 — of 
common  salt  to  a  pint  of  sterilized  water)  is  the  best  way  to  meet  ihi 
drain.     One  pint  (half  liter)  may  be  used  every  twenty-four  hours,  a 
larger  quantities  may  often  be  used  with  advantage.     Baths  must 

f;ivcn  to  control  temperature,  and  ice-bags  should  be  placed  to  the  hea4«l 
ce- water  injections  will  aid  in  the  control  of  temperature,  and  ic<Mttic 
positories  act  efficiently  when  the  water  is  not  retained.     Stimulanu 
may  be  given  hypodermieally-     During  the  active  stage  nothing  abottld. 
be  allowed  by  the  mouth  except  iced  brandy  or  champagne. 

The  dietetic  management  and  internal  treatment  of  iUa~ecliti9  are'] 
similar  to  that  of  tht*  preceding   variety.     A   dose  of  castor  oil   or  ftf  f 
calomel  is  to  be  promptly  administered  and  followed  in  a  few  )m 
copious  irrigations  of  the  colon,  preferably  with   tepid  saline  - 
(strength  7  :  1000).      Later  a  small  quantity  of  a  thin  starch  solutioii, 
to  which  TTlj  to  iij  of  laudanum  has  been  adfled^  may  bo  gently  thrown 
into  the  rectum,  to  be  repeated  once  or  twice  daily.     After  "the  aeatt 
Btaga  is  over  a  weak  silver  nitrate  solution  may  be  employed. 


PHLEGMONOUS  EMTKRITIi>, 


CELIAC  DISEASE. 
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{Diarrhaea  Alba:  Diarrhasa  Cht/Iosa,) 

Definition. — A  form  of  intestinal  catarrh  marked  by  copious  fetid 
tod  frothy  disicbarges  resembling  grucL 

F&thology. — Although  ulcers  have  been  noted  in  the  intestine,  the 
pathology  of  the  disease  is  not  known,  Says  Osier :  This  affection  re- 
sembles somewhat  the  disease  in  adults  known  as  '*  hill  diarrhea  **  or  the 
•^^  white  flux"  of  India, 

Etiology. — The  disease  is  limited  chiefly  to  children  from  one  to 
fiye  years  old*  The  filaria  sanguinis  horn  in  is  has  been  found  in  the  feces 
in  cases  of  diarrhoea  chylosa. 

Sjrmptoms*^ — ^The  disease  is  of  ^low  development  and  the  character- 
istic feature  consists  of  copious  diarrheal  (though  not  watery)  stools,  re- 
serobHog  gruel  or  oatmeal-porridge.  These  are  also  frothy  {frofi-spawn) 
and  horribly  fetid.  The  physical  signs  consist  of  a  moderate  distention 
of  the  abdomen  and  a  boggy  sensation  that  is  imparted  to  the  palpating 
^nger.  The  general  features  may  be  aummated  in  gradually  increasing 
emaciation,  debility,  and  pallor.     The  disease  terminates  fatally  as  a  rule. 

The  treatment  is  purely  symptomatic,  unless  the  presence  of  para- 
sites be  suspected,  when  large  antiseptic  enemata  should  be  given. 


PHLEaMONOUS  ENTERITIS. 


■         This  is  a  suppurative  inflammation  of  the  submucous  layer  of  the 

intestines.     It  is  among  the  rarest  of  grave   maladies,  especially  as  an 

irrelative  disease.     It  may  be  diffuse  or  take  the  form  of  a  circumscribed 

*tscess.      Rarely  it  occurs  as  a  complicating  condition  in  septico-pyemia 

4iid  in  malignant  types  of  the  exanthemata,  resulting  in  the  formation 

of  abscesses  that  have  their  seat  usually  in  the  duodenum.     Phlegmon* 

OUs  enteritis  may  be  secondary  to  strangulated  hernia  or  intussusception. 

S3rxnptoms. — The  heal  gii/m  simulate  closely  those  of  peritonitis. 

"A^mong  the  symptoms  immiting  is  prominent,  though  not  diagnostic;  it  is 

always  severe,  and  may  become  stercoraceous.     Pain  and  teni'grnus,  when 

«^Tie  to  obstruction,  are  intense.      Rigors  more  or  less  severe  have  been 

obserred.     The  temperature  is  high,  and  its  curve  is  somewhat  typical 

c*f  the   fever  of  suppuration.      The  disease  is  very  fatal,   the    patient 

J^assing  from  a  condition  of  extreme  prostration  to  one  of  utter  collapse. 

Treatment* — The  physician's  task  is  confined  to  an  attempt  to  sup- 


I 


port  the  powers  of  the  patient  and  to  relieve  his  inordinate  suffering. 
T^he  surgeon  a  aid  should  be  invoked  early  in  cases  of  obstruction. 


CROUPOUS  OR  DIPHTHERITIO  ENTERITIS. 

Definition.^ — An  intense  inflammation  of  the  intestinal  mucosa,  ac- 
companied by  a  croupous  exudate;  it  occurs  in  con?rection  with  widely 
various  conditions.  If  from  any  cause  the  epithelial  covering  is  de- 
stroyed, agents  that  set  up  local  inflammation  may  he  productive  of  croup* 

Pathology* — There  are  two  sets  of  morbid  lesions  to  be  distin- 
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guished:  (1)  The  first  and  most  important  class  exhibits  a  croupous 
deposit  varying  greatly  in  thickness  and  in  superficial  area.  Its  color 
is  variable,  being  sometimes  of  a  grayish  or  grayish-white  hue^  though 
more  frequently,  perhaps,  grayish-yellow.  I  have  almost  invariably  seen 
these  lesions  in  the  colon.  (2)  In  the  second  group  the  solitary  follicles 
alone  are  inflamed,  and  the  diphtheritic  deposit  is  merely  coextensive 
with  their  mouths. 

The  etiologic  factors  may  be  {a)  mechanical  irritants  (impacted  feces, 
enteroliths,  gall-stones);  (b)  chemical  irritants  (ammonia,  acids,  mer- 
cury, arsenic) ;  {c)  the  condition  may  be  secondary  to  acute  infectious 
diseases  and  certain  chronic  complaints  (Bright's  disease,  pyemia,  car- 
cinoma). 

S3rmptomB. — When  mechanical  irritants  give  rise  to  symptoms, 
they  do  not  differ  from  those  due  to  stercoral  ulcers,  and  there  is  no  way 
of  recognizing  the  croupous  deposits  unless  they  be  discharged  p^r  rectum 
and  are  detected  in  the  stools.  In  cases  that  arise  from  the  action  of  irri- 
tant poisons  vomiting  and  purging  are  well  marked  and  the  dejections 
contain  blood-stained  mucus.  We  cannot  be  certain  about  the  presence 
of  croupous  deposits  in  toxic  cases  unless  they  be  found  in  the  dis- 
charges. When  phlegmonous  enteritis  occurs  as  a  complicating  condi- 
tion in  infectious  diseases,  the  symptoms  are  almost  completely  veiled. 
The  symptomatology  of  the  follicular  variety  cannot  be  separated  clini- 
cally from  that  of  follicular  ulceration. 

The  treatment  is  that  of  the  causal  conditions  or  affections. 


SPRUE. 

{PHlosU.) 

This  has  been  defined  as  ^'  an  insidious,  chronic,  remitting  inflamma- 
tion of  the  whole  or  part  of  the  mucous  membrane  of  the  alimentary 
canal,  occurring  principally  in  Europeans  who  are  residing  or  have 
resided  in  tropical  or  subtropical  climates  *'  (Manson). 

The  principal  morbid  changes  consist  in  patchy  or  general  destruc- 
tion of  ''  the  surface  of  the  mucosa  in  all  degrees,  from  slight  erosions 
to  complete  disintegration  of  the  villi,  glands,  and  follicles."  Conges- 
tive, catarrhal,  ulcerative,  and  cirrhotic  changes  may  be  all  combined  in 
one  and  the  same  case. 

The  etiology  is  unknown,  although  the  disease  is  probably  of  micro- 
organismal  nature.  Residence  in  hot  climates  and  previous  affections 
of  the  alimentary  tract  are  the  main  predisposing  causes. 

The  leading  symptoms  are,  according  to  Manson,  irregular  action  of 
the  bowels,  and  the  passage  of  copious,  pale,  drab-colored,  yeasty-looking, 
sickly-smelling  stools.  The  oro-cavity  is  inflamed  and  the  seat  of  ero-* 
sions,  cracks,  and  superficial  ulcerations.  Brunton  has  pointed  out 
that  Indian  Hill  diarrhea  differs  from  sprue  in  that  soreness  of  the 
mouth  and  anus  is  absent  in  the  former. 

Early  appropriate  treatment,  which  is  principally  dietetic  (milk- 
diet)  and  hygienic,  checks  the  progress  of  the  disease. 


CHOLERA  MORBUS.  811 

OHOLERA  MORBUS. 

(Cholera  Nostras ;  Sporadic  Cholera.) 

Definition. — A  self-limiting  disease,  characterized  by  serous  vomit- 
ing and  purging,  colicky  pains,  and  often  muscular  cramps. 

Piatholog^r. — No  constant  anatomic  changes  have  been  noted.  They 
are  analogous  to  those  seen  in  acute  gastro-euteritis,  though  cases  have 
terminated  fatally  in  which  no  morbid  lesions  were  found  postmortem. 

Stiology. — Among  predisposing  causes,  the  age  and  the  %ea%on 
exert  the  most  prominent  influence.  The  condition  may  appear  in  sub- 
jects under  two  years,  when  the  term  ^^  cholera  infantum  "  is  employed, 
though  it  is  more  often  met  with  in  older  children  and  adults.  It 
is  almost  invariably  seen  during  the  heated  term  in  temperate  zones, 
fix)m  the  latter  part  of  June  to  September,  and  it  is  especially  prev- 
alent during  the  months  of  July  and  August.  Bad  hygienic  environ- 
ment, foul  air  in  particular,  has  a  noticeable  efiect,  and,  though  not  as 
yet  absolutely  proved,  it  may  be  safely  inferred  from  the  clinical  his- 
tory and  the  usual  course  of  the  affection  that  it  is  of  microbic  origin. 
Among  other  factors  are  improper  food,  particularly  unripe  fruit,  cucum- 
bers, egg-plant,  and  exposure  to  cold  and  wet.  Various  organisms 
(especially  the  Finkler  and  Prior  spirillum)  have  been  found  present. 
No  one  variety,  however,  has  been  definitely  found  to  be  the  cause  of 
the  condition.  Virulent  specimens  of  the  bacillus  coli  commune,  and 
even  of  the  streptococcus,  nave  been  noted. 

Clinical  History. — The  onset  is  often  sudden,  and  is  marked  by 
abdominal  pain,  vomiting,  and  diarrhea.  At  first  the  vomitus  consists 
of  food,  and  later  of  bile  and  mucus.  The  dejections  are  fecal  in  char- 
acter at  the  onset ;  though  they  soon  become  watery,  and  may  resemble 
the  rice-water  stools  of  Asiatic  cholera. 

Physical  examination  reveals  only  tenderness  on  pressure  over  the 
abdomen,  particularly  the  epigastric  region. 

General  symptoms  are  not  wanting.  Cramps  in  the  calves  are  com- 
mon. The  thermometer  may  register  a  high  temperature,  though  it 
varies  greatly,  ranging  from  100°  to  106°  F.  (37.7°  to  41.1°  C).  The 
skin-surface,  however,  and  more  particularly  that  of  the  extremities, 
feels  cool,  and  owing  to  this  fact  the  rectal  temperature  should  be  re- 
corded. The  pulse,  as  the  case  progresses,  becomes  rapid  and  feeble. 
The  face  is  pale  or  even  cyanotic,  the  features  looking  pinched.  The 
extremities  lose  their  plumpness,  and  the  patient  usually  appears  pros- 
trated and  mentally  dull.  The  urine  is  apt  to  be  scant,  high-colored, 
and  sometimes  albuminous,  and  thirst  is  extreme.  There  is  a  group  of 
cases  that  develop  subacutely  and  the  symptoms  tend  to  persist. 

Differential  Diagnosis. — The  symptoiDs  of  cholera  morbus  re- 
*8emble  so  closely  those  of  Asiatic  cholera  as  to  preclude  the  possibility 
of  a  differential  diagnosis  from  the  symptoms.  A  bacteriologic  ex- 
amination of  the  stools  alone,  however,  permits  a  certain  discrimination. 
During  a  cholera  epidemic  the  distinction  between  them  is  made  without 
difficulty.  The  effects  of  certain  direct  irritants,  as  in  poisoning  by 
ptoma'fns  and  toxic  doses  of  arsenic,  must  be  excluded  by  the  history. 

Prognosis  and  Duration. — The  duration  of  the  disease  varies 
from  three  to  four  hours  to  two  days.  It  is  rarely  fatal,  though  in  per- 
sons suffering  from  such  chronic  aifections  as  Bright*s  or  cardiac  disease, 
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and  also  in  the  aged,  the  prognosis  is  only  guardedly  favorable. 
pruuouiiced  algid  state  should  not  be  looked  upon  as  free  from  dang4 
An  element  of  danger  is  profound  collapse.     In  two  of  my  case^  a  cci 
dition  of  marked  neurasthenia,  indigestion,  and  functional  heart-distor 
anoe  formed  a  series  of  sequehe  thai  lasted  for  several  months.     Ni 
all  cases,  however,  recover  without  sequelae. 

Treatment. — ^The  diet  mu*t  be  rigorously  restricted,  and  predi- 
gested  milk  and  animal  broths  are  to  be  prepared  as  lightly  as  possible 
until  convalescence  has  been  fairly  established.  The  comfort  of  the 
patient,  as  well  as  the  cure  of  the  disease,  is  much  enhanced  by  keeping 
the  patient  at  absolute  rest.  Local  ffivtigvre^  are  useful  in  romlijitinfl 
pain  and  vomiting.     A  large  mustard-paste  apipliod  to  the  bV^v  mJ 

abdt>men,  followed  by  linseed-poultices  that  are  to  be  worn  c** 
has  a  strong  influence   in   accomplishing  the  relief  of   the  ^ymptoG 
before  mentioned.     If  indigestible  substances  have  been  taken  prior 
the  attack,  prompt  though  mild  laxatives  are  to  be  given  at  the  begi^ 
ning  of  the  treatment.     For  the  excessive  thirst  chipped  ice,  over  wljie 
a  little  brandy  has  been   sprinkled,  is  effective.     For  controlling   t| 
morbid  sensitiveness^  on  which  the  pain,  nausea,  and  the  diarrhea  drp«*n4 
we  have  a  remedy  par  excellence  in  the  hypodermic  administration 
morphin.     The  dose  should  vary  (gr.  J  to  I — U.016  to  0.032)  aceordii 
to  the  severity  of  the  symptoms,  smd  I  have  rarely  found  it  nece 
to  give  a  second  dose.     Not  only  are   the  pain  and  diarrhea  subdn 
but  the  peripheral  circulation  is  also  re-established.      It  has  also  beea 
recommended  to  administer  opium  by  the  n»outh  for  these  symptom 
the  form  of  the  solid  extract  or  laudanum,  but  the  results  are  inf 
more  brilliant  when  the  drug  is  employed  subcutaneously.     The  i 
points  in  the  treatment  of  this  affection  are  identical  with  those  disc 
under  the  treatment  of  Gastric  and  Enteric  Catarrh. 


INTESTINAL  INPAROTION. 

A  FBW  instances  of  occlusion  of  the  superior  mesenteric  art^rj  by 
embolus  have  been  recorded  recently.  The  condition  produces  hemo 
rbagic  infarction  of  the  small  intestines,  and  is  marked  by  grave 
usually  fatal  symptoms.  Its  ei%ii9e9  are  sometimes  obscure.  The 
that  have  come  to  autopsy  have  shown  intense  eongention,  with  a  a? 
blood-intiltrated  state  of  the  jejunum  and  ileum.  Osier  has  seen! 
instances :  in  one  there  were  numerous  vegetations  on  the  mitral  vatri 
from  which  the  embolus  was  probably  derived;  in  another  the  superi^ 
mesentery  was  plugged  at  its  orifice;  and  in  the  third  the  arte 
was  blocked  by  a  portion  of  the  fibrous  clot  of  an  aneurysm  of  ti 
aorta  near  the  diaphragm.  The  si/7nptom$  are  urgent.  Quite  ofi^ 
diarrhea  is  present  from  the  first,  the  dejections*  nometimea  beoaoaill 
blood-tinged.  Soon,  however  the  characteristically  grave  symploiuji  ^ 
intestinal  obstruction  supervene — viz,  (freai  pairu  vonntin*^^  and  ccnxtip^ 
tion  (less  commonly  diarrhea),  with  tympanitic  di$fention  of  the  abdo- 
men (generally).  The  condition  cannot  be  recognized  from  the  symploms 
and  physical  signs  on  account  of  their  close  resemldance  to  the  variooi 
forms  of  obstruction,  yet  its  probable  existence  may  be  inferred 
the  presence  of  the  known  causes. 
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INTESTINAL  ULCERS. 

DUODENAL  ULOEB, 

Definitioii.— A  small,  round  perforating  ulcer  of  the  duodenum 
(vid€  p.  7<>7),     It  may  be  primary  or  secondary. 

PSLthology* — The  mortjid  cbaracteristics  are  so  nearly  identical  in 
appearance  and  nature  with  those  of  peptic  ulcer  of  the  stomach  that 
they  scarcely  demand  a  separate  presentation.  The  seat  of  the  ulcer  is 
with  few  exceptions  above  the  orifice  of  the  common  bile-duct.  "When 
these  ulcers  heal  the  resulting  cicatrix  produces  stenosis,  which  in  turn 
leads  to  dilatation  of  that  portion  of  the  duodenum  back  of  it,  and  finally 
of  the  stomach  also.  Progressive  cicatricial  contraction  may  completely 
close  the  ductiig  communh^  and  in  like  manner  the  pancreatic  duct  or 
the  portal  vein  may  he  occluded.  Protective  adhesive  inflammation 
hetween  the  duodenum  and  the  adjacent  parts  (pancreas,  gall-blad* 
der,  liver)  often  prevents  complete  perforation  of  the  duodenal  wall : 
when  perforation  does  occur,  however,  the  peritoneal  cavity  may  be 
opened*  causing  peritonitis,  or  a  fistulous  communication  ma^^  he  estab- 
lished with  the  gall-bladder,  liver,  or  pancreas. 

Etiology. — Though  the  duodenal  ulcer  has,  as  a  rule,  the  same  mode 
of  origin  as  the  gastric  ulcer,  the  tact  should  be  prominently  mentioned 
here  that  extensive  burns  of  the  skin-surface  of  the  body  are  quite  prone 
to  be  followed  by  a  perforating  ulcer  of  the  duodenum,  while  gastric 
ulcers  are  seldom  caused  in  this  manner.  To  explain  this  form  of  ulcera- 
tion of  the  duodenum  is  difficult.  It  is  quite  probable,  however,  as  in 
ather  forms  of  duodenal  and  gastric  ulcers,  that  the  circulation  is  arrested 
by  aB  embolus  (from  decomposing  masses  of  blood)  at  some  point  in  the 
mucous  membrane,  the  acid  gastric  juices  subsequently  digesting  the 
part  that  is  thus  deprived  of  its  hlood'Supply.  Ulcerations  of  the  duode- 
num have  recently  been  met  with  in  cases  of  chronic  Bright*s  disease, 
and  also  found  associated  with  gall-stones. 

The  intiuence  of  »ex  and  aije  as  causal  factors  is  notable  and  in 
strikiDg  contrast  with  their  import  in  gastric  ulcer.  In  the  latter  dis- 
ease most  instances  occur  among  young  females,  while  in  duodenal 
tilceratioD  they  occur,  as  a  rule,  in  niales  hetween  the  twentieth  and 
■fortieth  years.  Of  64  cases  collected  by  Kraus,  only  6  sufferers  were 
females.  In  view  of  the  fact  that  the  pathology  of  gastric  and  duodenal 
ulcers  is  the  same,  these  differences  respecting  their  etiology  are  inex- 
plicable. The  ratio  of  cases  of  gastric  and  duodenal  ulcers,  however,  is 
about  as  30  to  1  in  favor  of  the  former. 

Clinical  History, — Perhaps  no  real  distinction  between  the  symp- 
toms of  gastric  ulcer  and  those  of  its  homologue  affecting  the  duodenum 
can  be  said  to  exist  in  most  instances.  A  probable  diagnosis  of  ulcer- 
ation of  the  duodenum  has,  however,  been  repeatedly  made,  and  some- 
times verified  by  the  subsequent  autopsy.  If  duodenal  ulcer  be  classed 
with  gastric  ulcer,  there  is  great  danger  that  the  true  nature  of  many 
cases  will  be  overlooked.  The  difference  in  the  symptomatology  in  the 
two  forms  of  ulceration  is  owing  solely  to  the  difference  in  locality,  im- 
plying a  difference  in  nervous  and  blood  supply. 

The  distinctive  features  of  this  disease  may  be  shown  by  presenting 
its  leading  symptoms  by  the  side  of  those  characteristic  of  gastric  ulcer : 
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Duodenal  Ulcsr, 

Usually  occurs  between  20  and  40  years, 
except  when  due  to  external  burns* 

Males  are  more  frequent  euflerers  than 
females,  in  the  profk>rtian  of  \U  to  I. 

Onset  marked  by  intestinal  hemorrha>;e, 
which  may  recur  at  intervals  of  vary- 
ing duration. 

The  melena  may  be  preceded  by  or  ac- 
companied by  hematemeeis,  though  not 
generally. 

Blood  in  the  discharges  oflen  ih  bright 
re*J,  profuse,  sometimes  dark»  and  tarry 
from  the  action  of  acid  chyme  when 
slight,  though  less  marked  than  when 
from  the  istomach. 

Pain  may  come  on  late,  two  to  four 
hours  after  meak;  more  often  it  is 
absent.  Ft  \h  localised  in  the  right 
hypochondriac  region. 

Gastric  crises  of  irreat  violence  occur 
without  reference  to  time  of  taking 
food. 

Vomiting  inconstant,  without  relation  to 
ingestion  of  food,  and  affords  no  relief. 

Jaundice  occasionally  present  from  oc- 
clusion of  bile-duct* 

Less  marked  improvement  after  diet  bajs 
been  regulated. 

Dorsal  pain-point  abs«nt. 


May  oocor  at  any  »ge  ader  childhnod. 
Females  are  the  chief  sufferers. 

Gastric  hemorrhage  oft^n  or^urs»  pn^ 
ceded  by  other  gMtric  syiupUitn*.  a»  » 
rule. 

Blooil  may  appeur  in  the  stools,  ui^ually 
afler  hematemesis. 

The  blood  in  the  dejcHrtions  is  dark  and 
tarry  from  the  action  of  tli«  gMdrio 
juices. 

Pain  paroiysnial,  preatly  mftuenci^d  In 
tJiking  fcHNl  Pain  Jiharply  hK^ali«.4xl  in 
the  epigastric  region,  about  two  tnebM 
below  the  ensifomj  cartilage. 

Gastric  crises  cume  on  soon  afW  tekiaf 
food. 

Vomiting  more  common  i  during  painftit 

crisis)  and  affords  relief. 
Jaundice  absent. 

Usually  a  marked  iroproreineiit  fnllcwi 

regulation  of  diet. 
Painful    point  (between    the  t*»ntb    and 
twelfth  dorml  vertebnp  on   lefk  «d«»| 
usually  present. 

Finally,  **  whenever  a  young  man  in  apparently  good  health  is 
attacked  by  melena,  with  or  without  hematemesis,  it  is  probable  that 
the  ulcer  is  located  in  the  first  part  of  the  duodenum  rather  than  in  th« 
stomach,  the  converse  being  the  case  in  young  women  "  (Fenwick), 

Of  the  symptoms  mentioned  under  Duodenal  Ulcer,  the  t>i<<f#/tit<i/ 
bkedinga  and  violent  crises  (in  which  the  pain  is  referred  to  the  right 
hypochondrium*  and  comes  on  from  two  to  four  hours  after  meals)  are 
the  most  diagnostic.  While  hemorrhage  is  the  leading  single  symptom 
in  this  complaint,  we  must  not,  in  attempting  to  estimate  its  significance 
in  any  case,  neglect  to  eliminate  hemorrhoids^  carcinoma^  tubercuh$i$^ 
dysentery y  and  finally  the  hemorrhagic  diathesis — all  conditions  in  nvhich 
melena  occurs  as  a  cardinal  symptom.  Recently  many  cases  have  been 
reported  in  which  there  was  an  entire  absence  of  symptoms  until  ^ 
tion  occurred*  followed  by  rapidly  fatal  suppurative  pcritonits- 
duodenal  ulcer).  In  regard  to  these  accidents  we  may  refer  to  what  is 
said  in  the  description  of  the  latter  disease  {intra). 

The  signs  of  dilatation  of  the  stomach,  for  reasons  before  itated« 
sometimes  follow  the  healing  of  these  ulcerSi  associated  usually  with 
chronic  gastro-duodenal  catarrh,  the  latter  being  due  to  toechanical 
causes.  Rarely,  stenosis  of  the  ductus  communis  takes  place  as  thie 
result  of  duodenal  ulcer ;  more  frequently  tumors  either  compreM  or 
occlude  the  lumen  of  the  bowel  below  the  mouth  of  the  duct.  The 
symptoms  presented  differ  widely  from  those  due  to  stenosis  above  the 
tfuct,  the  most  characteristic  being  the  continual  backward  flow  of  bile 
into  the  stomach,  sometimes  attended  by  constant  vomiting  of  biliary 
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iiecretions*     As  in  the  case  of  gastric  ulcer,  in  the  duodenal  form  there 

ut  times  so  much  thickening  ahont  the  base  of  the  ulcer  as  to  give  rise 

'  tothe signs  of  tumor.     This  is  especially  true  of  those  instances  in  which 

tte  base  of  the  ulcer  hecomea  attached  to  adjacent  organs;  in  such  cases 

tte  resemblance  to  malignant  disease  may  be  striking. 

Prognosis. — The  risk  to  life  is  greater  than  in  gastric  nicer,  since 
there  is  less  tendency  to  cicatrization. 

Treatment.— The  suggestions  made  in  the  treatment  of  gastric 
alcer  are  entirely  appticable  to  the  duodenal  form  also. 

Follicular  ulcere  have  already  been  described  tinder  Catarrhal  Enteritia 
(vide  p-  797).  and  they  have  a  similar  pathology  and  etiology.  When 
present  in  goodly  numbers  they  give  rise  to  a  symptom  peculiarly  their 
own,  and  hence  may  be  dignitied  by  a  separate  though  brief  mention. 
The  symptoms  of  the  condition  arising  in  the  course  of  chronic  enteritia 
often  escape  observation  for  a  long  time.  The  most  characteristic  man- 
ifestation is  the  appearance  in  the  stools  of  conical-shaped  masses  of 
xnucus  resembling  ''boiled  sago.*'  Marked  weakness  and  emaciation 
Tapidly  ensue.  Among  children  the  disease  is  common  and  assumes  an 
aggravated  form,  the  little  sufferers  (juite  frequently  reaching  their  end 
aa  the  result  of  inanition.  An  unfavorable  termination  may  be  due  to 
perforation  followed  by  suppurative  peritonitis.  The  treatment  coin- 
cides with  that  of  chronic  enteritis. 

Stercoral  ulcers  are  the  result  of  the  mechanical  effect  of  hard  fecal 
scybala  (often  enteroliths,  due  to  a  deposit  of  lime-salts)  upon  the  intes- 
tinal mucous  membrane*  They  occupy  the  aides  or  tops  of  the  normal 
folds  in  the  colon. 

Symptoms.^ — There  is,  as  a  rule,  a  clear  history  of  ehronic  eonstipa- 

tmi^  though  the  physician  may,  notwithstanding,  be  called  oo  account 

of  tlie  presence  of  diairrltea  ;  this  is  caused  by  the  retained  hardened 

feces   working  their  way  into  the  rectum.      A  dtt^itai  exploration   will 

Oow  clear  up  the  diagnosis.     There  are  tenesmus  and  eoUck^  pain  in 

the  abdomen,  the  latter  symptom  being  also   complained  of  when   no 

diarrhea  is  present.     The  pain  often  occurs  in  severe  paroxysms  that 

ixiay  be  attended  with  the  discharge  of  thready  or  flaky  mucus,  pus, 

iMid  sometimes  blood. 

I^hi/9ical  Hxamination* — Palpation  may  in  rare  instances  reveal  the 
J^resence  of  a  sausage-shaped  tumor  and  sharply  localized  tenderness 
OTer  the  seats  of  ulcers. 

Enteroliths  may  lie  in  the  intestines  for  years  together,  or  they  may 
finally  be  discharged  with  the  stools.  The  ulceration  that  is  thus  caused 
often  passes  unrecognized. 

The  prognosis  is  good  if  the  condition  be  not  overlooked. 
The  treatment  consists  in  thoroughly  evacuating  the  bowels  by  salines 
and  simple  enemata,  persistently  used.     Subsequently  these  cases  are  to 
be  managed   in   the  same  manner  as  other  non-epeoific  ulcers  of  the 
bowels. 

Simple  ulceratiTe  oolitid  is  a  not  uncommon  complaint,  and  one  that 
is  frequently  associated  with  chronic  intestinal  catarrh.  The  ulcers 
may  be  quite  extensive,  removing  the  greater  portion  of  the  mucous 
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membrane,  though  in  several  inetances  I  have  observed  caseft  at  tbe 
EpUcopal  Hospital  that  were  superficial;  these  were  confined  alsQOiSt 
solely  to  the  mucosa.  The  muscular  layer  of  the  gut  was  greatly  hyper- 
trophied  and  its  lumen  increased  in  every  instance.  The  non-ulcenit^ 
portions  of  the  mucosa  looked,  in  part,  quite  pale,  and  in  part  i^uite  dark* 
Polypoid  growths  have  been  observed  situated  between  the  ulcers*. 

The  etiology  is  obscure.  The  disease  is  met  with  most  frequently 
in  persons  past  middle  life,  ami  it  is  quite  probable  that  chronic  enteritis 
sustains  a  causal  relation.  Those  whose  constitutions  have  been  enfee- 
bled by  previous  disease  or  an  improvident  hygienic  environment  are 
the  chief  sufferers. 

Symptoms. — The  clinical  features  are  ill  defined  at  the  onset,  and 
are  often  erroneously  ascribed  to  indigestion.  DiarrktHi  (lienterie  in 
character)  is  its  most  prominent  symptom*  and  with  it  constipation  may 
alternate.  Pus  and  blood  are  absent  with  the  rarest  exceptions.  The 
general  health  soon  suffers  greatly,  the  patient  becoming  weak  and 
emaciated. 

The  course  of  the  disease  is  subacute,  tending  to  become  chronic. 

The  diagnosis,  apart  from  a  consieieration  of  the  symptoms  above  men- 
tioned, requires  the  elimination  of  di/sentety — an  easy  task  as  a  mle. 
The  disease  resembles  most  closely  the  amebic  form  of  dysentery,  hence 
in  dubious  cases  a  microscopic  examination  of  the  feces  should  not  be 
neglected. 

Prognosis. — This  is  unfavorable  during  the  earlier  stages  in  the  aged. 
The  tendency  to  chronicity  of  the  disease  must  be  considered. 

The  treatment  embraces  (a)  a  cnreful  regulation  of  the  diet,  consist- 
ing in  a  restriction  of  the  patient  to  liquids  and  semi^solids  during  the 
acute  stage;  (h)  the  administration  of  a  gentle  laxative^  followed  by 
antiseptics  and  astringents  (bismuth  gr.  xxx — 2,0^-combtned  with  aalal 
gn  V — 0,324 — every  four  hours);  (r)  the  more  serviceable  local  measarea 
in  the  form  of  eneraata,  among  the  best  being  silver  nitrate  (gr.  |^  ad  ^' 
—0.016  to  32-0)  or  creolin  (2  per  cent.). 

Solitary  Ulcers. — **  Two  instances  of  ulcer  of  the  cecum,  both  with 
perforation,  have  come  under  my  observation,  and  in  one  instance  m 
simple  ulcer  of  the  colon  perforated  and  led  to  fatal  peritonitis  **  (Oiler). 

The  diffuse  catarrhal  nicer  is  inseparable  from  acute  enteritis;  tlie 
oanoarous  nicer  is  alluded  to  under  the  latter  head. 


APPENDICrnS. 

Definition. — A  catarrhal,  ulcerative,  or  interstitial  inflammadoD 
of  the  appendix  venniformis*  It  must  be  confessed  that,  aeeording  to 
our  present  views,  appendicitis  is  a  surgical  rather  than  a  medical  affec- 
tion, particularly  from  the  standpcnnt  of  treatment.  Knowing  froni 
personal  experience  and  observation,  however,  that  general  praetitionefi 
are  con^timtly  meeting  with  cases  of  appendicitis,  its  prompt  clinical  rec- 
ognition by  the  latter  is  not  only  a  matter  of  interest,  but  also  of  great 
practical  importance  for  two  reasons:  First,  in  order  that  surgical  inter> 
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Tentiou  cao  be  instituted  at  the  proper  moment;  and  secondly*  because 
ippendieitis  h  the  leading  seriona  disease  of  the  intestinal  tract. 

The  lerui  •*  apirendicitis  "  includes  the  affections  tifphlUis  (inflamraa* 
tion  of  the  cecum)  and  peritiiphhih  (a  i^imilar  iovolvment  of  the  connec- 
tive tissue  behind  the  cecum)  by  reason  of  the  fact  that  with  few  excep- 
tioDS  when  the  symptoms  of  the  latter  affection  are  presented  the  ap- 
pendix vermiformia  is  the  part  primarily  affected.  To  the  physicians 
and  surgeons  of  America  belongs  the  credit  of  Laving  first  established 
tbe  rruly  important  rank  of  appendicitis.^ 

Anatomic. ^ — ^Without   any    known   function    the    human   appendix 
verm i form li?  represents  the  remains  of  the  enormous  cecum  of  inferior 
inimals,  especially  rodents  and  herbivora.     Clado  asserts  that  the  ver- 
miform  appendix   is  kept   in   position  by  two  folds  of  peritoneum,  a 
meso-appendix,  which  is  attached  to  the  iliac  fossa,  and  a  second  fold, 
perpendicular  to  the  first,  which  is  attached  to  the  posterior  portion  of 
the  small  intestine.^     A  lymphatic  gland  generally  occupies  the  angle 
formed  by  the  appendix,  cecum,  and  the  ^mall  gut ;  this  receives  all 
the  lymphatic  vessels  of  the  appendix.     The  size  of  the  latter  varies 
greatly.     Ferguson,^  after  measuring  200  appendices,  gave  as  the  aver- 
age length  4i  inches  (11*4  cm.),  and  as  the  diameter,  that  of  a  No.  9English 
soand — about  a  quarter  of  an  inch  (0J>!2  cm,).     Berry's  studies,  which  are 
partly  based  u|:H>n  personal  examination  of  100  hoiiies,  and  partly  upon  j 
comparison  of  his  own  results  with  those  obtained  by  other  investigators, 
gires  the  average  length  in  all  the -observations  as  9.2  centimeters  (3.6 
iacbes).     The  caliber  is  ordinarily  of  the  size  of  a  goose-quill.     Very 
exceptionally,  as   in   a  case   reported   by   Swan,  there  is   a   congenital 
absence  of  the  appendix.     Its  two  fibro-muscular  coats  (external  longi- 
tudinal and  internal  circular)  are  thick  ;  its  mticous  membrane  contains 
lymphoid  elements  in  abundance.     The  blood-supply  is  derived  from  the 
ileo-colic  artery  at  the  valve,  a  single  branch  running  to  the  end  of  the 
appendix.     Shortly  after  middle  life  the  cavity  of  the  appendix  becomes) 
obliterated.   Its  blind  extremity  points  most  frequently  toward  the  spleen, 
The  appendix  may  lie  behind  the  cecum,  and  sometimes  partly  to  its 
inner  side,  its  tip  almo.^^t  touching  the  liver  or  the  gall-bladder.     In  not 
«  few  instances  it  dips  downward,  passing  over  the  brim  of  the  pelvis. 
There   is  no  adjacent  organ   to    wliieh   it  may   not  become  adherent, 
and  in  rare  instances  it  is  twisted  like  a  loop  around  the  small  gut, 
causing  constriction  or  even  strangulation.     (Jsler  mentions  one  case  in 
which  the  appendix,  with  thi'  cecum,  entered  the  inguinal  canal,  curved 
BpoD  itself,  re-entered  the  abdomen,  and  was  adherent  to  the  wall  of  an 
*b«cegs-cavity  just  to  the  right  of  the  promontory  of  the  sacrum. 
Pathology. — Three  patliologic  varieties  are  recognized: 
(1)  Catarrhal  or  Ohliterative  Appendicitis. — This  may  be  acute  or 
^^hronic.     The  term  '' catarrhal  intiammation  "  is  still  retained,  though 
®<iarcely  applicable,  since,  as  a  rule,  appendicular  inflammation  tends  to 
Spread  quickly  to  all  the  coats,  including  the  serosa*     Obliterative  ap- 

^  The  following  naine«i  will  lonji  be  cimnected  witli  tliia  dL^a^e :  Pep|>er^  Fitx,  Mo 
^^Tiiey,  Porter^  Wilbunl  Parker,  Weir.  8and|  HuJI,  Warren,  Keen,  Morton,  Prit*e,  J. 
^Villiam  White^  Denver.  Sent*,  and  miinv  others.  '  Sajoiu^  Annxmi^  vol.  i.,  1893. 

*  **Soine  Points  r^Arding  the  AppeDflix  \'vrmiibriEiis,"  Amm£an  Journal  of  Medical 
^^umeet,  Jan.,  18»L 
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pendicitis  is  descriptive  and  in  every  way  preferable.  The  mechanmn 
of  the  inflammation  is  briefly  as  follows:  The  mesentery  being  too 
short,  the  exit  is  too  small,  and  in  consequence  of  swelling  of  the  coats 
(especially  the  mucous)  the  venous  return  is  greatly  impeded,  then  the 
arterial,  followed  often  by  abscess-formation.  In  the  female  a  branch  is 
supposed  to  be  furnished  by  the  ovarian  artery,  making  a  more  perfect 
blood-supply.  The  appearances  are,  in  the  beginning,  identical  with  those 
of  catarrhal  inflammations  elsewhere  in  the  bowel.  Within  twenty-four 
hours  all  the  layers  are  swollen,  with  marked  cellular  infiltration,  causing 
the  appendix  to  become  firm  and  often  rigid.  The  mucosa  may  be  de- 
nuded of  its  epithelium  and  present  a  granular  surface.  The  external 
coat  (serosa)  is  usually  hyperemic,  and  not  uncommonly  the  seat  of  fresh 
or  old  adhesions.  The  tube  may  become  completely  obliterated  by 
pressure,  resulting  in  a  union  between  the  granular  surfaces,  in  this 
manner  rendering  subsequent  attacks  impossible  (Hawkins).  It  is  in 
cases  in  which  this  fortunate  result  is  not  reached,  however,  that  acute 
appendicitis  leads  to  the  chronic  form  with  relapses.  Two  additional 
terminations  may  be  observed :  First,  an  obliteration  of  the  lumen  may 
occur  near  the  valve,  in  which  case  the  appendix  becomes  dilated,  and 
sometimes  enormously  so  (cystic).  The  contained  liquid  may  be  either 
serous  or  purulent.  Second,  obliterative  appendicitis  may  lead  directly 
to  ulceration  of  the  mucous  membrane,  and  often  in  the  absence  of  a 
fecal  concretion  or  foreign  body.  Again,  the  cystic  appendix  may 
ulcerate,  with  or  without  perforation.  Obviously,  the  more  marked  the 
stenosis  of  the  appendix  the  less  favorable  the  conditions  for  natural 
drainage,  and  the  greater  the  liability  to  recurrences  of  attacks  of 
appendicitis.  This  variety  then  may  end  in  resolution,  complete  oblit- 
eration, stenosis,  or  ulceration,  and  the  latter  sometimes  in  perforation. 

(2)  Ulcerative  Inflammation. — Like  the  preceding,  this  variety  may 
be  acute  or  chronic.  It  may  be  a  sequel  of  the  obliterative  form,  and 
often  accompanies  chronic  obliterative  appendicitis.  More  commonly, 
however,  it  is  seen  in  connection  with  concretions,  and  sometimes  with 
foreign  bodies  also.  By  no  means  invariably,  however,  does  the  pres- 
ence of  these  substances  excite  ulceration  of  the  appendix.  Micro- 
organisms play  an  important  role  in  this  variety  (vide  Etiology).  The 
submucosa  or  muscularis  usually  forms  the  base  of  the  ulcer.  The  ter- 
mination may  be  in  healing,  with  tendency  to  stricture.  When  obliter- 
ation is  complete,  dilatation  beyond  the  seat  of  the  latter  may  ensue. 
Again,  the  ulcer  may  extend  in  depth  until  perforation  occurs. 

(3)  Interstitial  or  Parietal  Inflammation. — This  may  be  preceded  by 
the  obliterative  or  the  ulcerative  form,  which  may  be  followed  by  anemic 
necrosis  and  sloughing.  Concretions  or  foreign  bodies  are  often  found, 
though  specific  bacteria  are  of  greater  etiologic  importance.  The  gravest, 
most  common,  and  hence  the  most  important  lesions  are  the  gangrenous, 
which  are  usually  limited  to  a  circumscribed  part  of  the  tube.  Interstitial 
inflammation  has  a  single  termination — perforation — and  leads  to  appen- 
dicular peritonitis  of  a  virulent  and  infectious  type. 

It  may  be  that  neither  necrosis  nor  gangrene  may  supervene.  When 
perforation  occurs,  one  or  more  openings,  ranging  in  size  from  one  to 
several  millimeters,  may  be  observed,  while  the  remainder  of  the  appen- 
dix may  present  no  abnormalities;  more  often,  however,  it  la  blood- 
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injected  and  swollen.  The  appendix  may  slough  en  masse.  The  histo- 
pathologic changes  may  he  chanicterized  by  intense  cellular  exudation, 
Oecrosis,  or  purulent  intlammation.  The  niusriilar  coat  ia  hypertrophied, 
an*!  chronic  thickening  of  the  appendix  may  result. 

Consetiiiences  of  Perforation. — A  coniirion  result  of  all  forms  of  appen- 
dicitis is  a  localized  peritonitis,  and  this  u  a  constant  effect  of  the  severer 
forms,  either  leading  to  (a)  circumscribed  peritonitis  or  to  an  (6)  acute 
m  diffuse  peritonitis, 

I  (a)  Circumserihed  Peritonitis. — ^At  first  the  surface  of  the  peritoneum 
■Bp^fi^u^  and  velvety.  Soon  a  fibrinous  exudation  covers  the  appendic- 
^^mr'peritoneum,  and  quickly  establishes  adhesions  between  the  appendix 
and  the  adjacent  parts  (abdominal  wall,  intestinal  coils).  The  process 
iDsy  not  proceed  any  further.  Oenerally,  however,  it  is  soon  followed  by 
a  serous  or  sero-fibrinous  exudation,  which  becomes  sero-  or  fibrino-puru- 
lent,  and  often  forms  the  so-called  perityphlitic  abscess.  The  seat  of  the 
aWees  is  always  near  the  tube,  and  is  ^s  varying  as  the  position  of  the 
appendix  ;  its  size  is  also  extremely  variable,  as  it  sometimes  contains 
enormous  amounts  of  pus.     Among  the  most  common  locations  are — 

■  McBurney*8  point,  the  vicinity  of  the  cecum,  the  coils  of  the  small  in- 

■  testines  (near   the  umbilicus),  and,  more  rarely,  in  the  pelvis  below. 
I   The  pus  contained  in  the  abscess  is  rarely  thick,  grayish-yellow  in  color, 

■  and  emit^  a  fecal  odor  :  more  commonly  it  is  thin,  turbid,  dark-gray  or 

■  greenish  in  color,  and  has  an  extremely  fetid  or  even  gangrenous  odor. 
The  process  of  gangrenous  sphacelation  en  masse  is  often  completed  after 
the  limiting  wall  of  adhesion  has  formed,  when  the  entire  appendix  is 
found  free  in  the  pus-cavity. 

The  abscess  may  be  suhpentoneah  as  when  perforation  occurs  into 
the  retro-cecal  connective  tissue,  and  the  term  *'  iliac  abscess ''  was 
formerly  applied  to  these  extra-peritoneal  purulent  collections.     They 

I  are  rare,  however,  since  the  early  operation  has  been  employed.     Their 
situation  and  dimensions  depend  upon  the  direction   taken  by  the  ap- 
pendix.    The  latter  may  pass  downward,  and  the  pus  is  then  apt  to 
Accumulate  in  the  lower  p^art  of  the  iliac  fossa,  and  may  point  and 
finally  burst  in  the  neighborhood  of  Poupart*s  ligament,   with   subae- 
•zjuent    recovery.       Occasionally    under    these    circumstances    a    fistula 
remains   for  an   indefinite  period  of   time.     The  appendix  may  touch 
A^arious  abdominal  structures,  and  the  pus  in  following  the  line  of  least 
Tesistance  may  cause  spontaneous  rupture  into  the  rectum,  bladder,  or 
the  vagina  when  it  points  inward;  and  into  tlie  perinephric  region  or 
into  the  pleural  cavity  (through  the  diaphragm)  when  it  ]»ointa  upward; 
<>r  even  into  the  cecum  or  colon*     The  contents  of  the  abscess  may  also 
find  their  way  through  the  abdominal  wall  in  the  vicinity  of  the  umbil- 
icufi.       The    psoas  muscle  may  conduct  the  abscess  downward,  and  it 
may  then  point  at  the  hip-joint  or  gain  the  gluteal  regions  or  the  scro- 
tum, producing  the  so-called  "  scrotal  appendicitis.''    The  appendix  has 
also  been  found  in  a  hernial  sac.     Among  the  rare  lesions  to  be  noted 
are  erosion  of  one  of  the  arteries  of  the  iliac  region  (causing  fatal 
hemorrhage)  and  pylephlebitis.     From  the  thrombi  in  the  mesenteric 

»  veins  in  the  latter  condition  infectious  emboli  may  be  conveyed  to  the 
liver,  ^ving  rise  to  hepatic  abscess;  this  occurred  in  a  case  of  my  own 
at  the  Episcopal  Hospital,  Philadelphia.     The  abscess  may  also  be  due 
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to  an  extension  of  the  thrombo-phlebitis  of  the  mesenteric  veins  that 
lead  from  the  appendix  to  the  portal  vein.  Thrombosis  of  the  iliac 
veins  with  edema  of  the  corresponding  leg  may  also  arise,  and  these 
veins  may,  during  the  process  of  healing,  become  compressed,  with 
a  resulting  edema  of  the  leg,  as  I  have  witnessed  in  two  cases.  It 
rarely  happens  that  suppurative  processes  are  both  extra-  and  intra- 
peritoneal. 

(b)  Acute  Diffuse  Peritonitis. — This  follows  perforation  when  previ- 
ous adhesions  have  not  taken  place  or  when,  having  formed,  they  yield. 
Generalized  peritonitis  may  also  follow  the  circumscribed  form,  the 
lesions  being  propagated  to  the  entire  membrane  by  direct  extension. 
The  morbid  changes  are  those  mentioned  in  the  description  of  Acute 
Peritonitis.  Since  the  early  operation  has  been  employed  peritonitis 
has  been  the  result,  usually,  of  direct  perforation  before  a  limiting  wall 
of  adhesion  has  been  formed. 

Btiology. — ^Predisposing  Causes. — (a)  Doubtless  certain  congenital 
structural  defects  aid  in  the  production  of  appendicitis.  Among  them 
are  unnatural  length,  location,  and  arrangement  of  the  organ ;  also 
the  shape  of  the  meso-appendix  and  Gerlach's  valve.  These  fiictors 
tend  to  obliterate  the  lumen  of  the  canal  by  producing  kinks  and  twists, 
thus  favoring  the  collection  of  material  within  the  appendix.  (6)  Stric* 
tureSy  particularly  near  the  cecal  end  of  the  tube,  and  adhesions  due  to 
old  inflammation,  especially  peritonitis,  operate  in  the  same  manner  as 
the  preceding,  only  with  greater  power.  (<?)  Fecal  concretions  are  the 
main  cause  in  nearly  one  half,  while  foreign  bodies  play  a  small  r61e, 
having  been  present  in  7  per  cent,  only  of  1400  cases  (J.  F.  Mitchell). 
The  calculi  form  in  the  appendix  itself  (Rochaz).  The  foreign  bodies 
are  very  various,  and  consist  of  seeds,  worms,  gall-stones,  pills,  bristles, 
and,  more  rarely,  pointed  bodies,  as  fish-bones  or  pins.  The  presence 
of  fecal  concretions  and  foreign  bodies  is  often  tolerated  by  the  appen- 
dix without  symptoms  or  local  pathologic  changes;  hence  they  are 
looked  upon  rather  as  a  predisposing  than  as  an  exciting  cause  of  ap- 
pendicitis, {d)  Ulcers  (tuberculous,  typhoid,  and,  rarely,  actinomycotic) 
may  also  produce  this  affection,  {e)  Straining  Efforts  and  Traumatism, 
— Not  uncommonly  excessive  muscular  exertion,  traumatism,  or  jarring 
of  the  body  as  in  jumping,  act  as  favoring  causes.  {f)Age. — The  dis- 
ease is  especially  freciuent  in  young  adults  between  the  fifteenth  and  thir- 
tieth years.  It  is  not  very  infrequent  in  childhood,  however,  after  the 
third  year,  and  it  has  even  been  seen  in  persons  over  seventy  years  of 
age.  ((/)  Sex. — Appendicitis  attacks  males  oftener  than  females ;  this 
feet  has  been  explained  {vide  supra).  In  the  female  it  is  rarely  of  ad- 
nexal  origin.  Adhesions  between  the  tube  and  ovary  and  the  appendix 
may  occur,  the  morbid  process  then  extending  to  the  latter.  (A)  Oastro^ 
intestinal  Disturbance. — Indiscretions  in  the  diet  may  precede  a  primary 
attack,  and  are  of  paramount  etiologic  importance  in  the  recurrent  forms 
of  the  malady,  (j*)  Heredity, — That  this  plays  no  mean  r61e  in  many 
cases  of  appendicitis  I  have  long  felt  convinced.  This  serves  as  the 
explanation  of  those  cases  in  which  rheumatism  and  uric-acidemia  seem 
to  act  as  causal  agents,  (j)  Evidence  to  show  that  influenza  and  other 
affections  may  cause  appendicitis  is  not  wanting.     (A:)  It  is  not  improb- 
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able  that  poor  hlood-iuppJy  and  retrogression  of  the  organ,  plus  torsion 
and  the  lite,  are  the  leading  predisposing  factors. 

Bacteriology. — The  combined  results  of  several  experimentalists  tend 
to  show  that  no  special  organism  plays  an  exclusive  rdle  in  this  disease, 
but  the  studies  of  Hodenpvl  indicate  that  the  bacillus  eoli  communis  is 
the  bacterium  most  generally  present :  it  is  well  known,  moreover,  that 
this  bacillus  becomes  pathogenic  when  it  escapes  into  tissues  in  which 
it  does  not  naturally  belong.  A.  0.  J.  Kelly  found  this  organism  pres- 
ent alone  in  73.4  per  cent,  in  94  instances  of  acute  appendicitis ;  alone 
in  89.71  per  cent,  of  107  cases  of  chronic  appendicitis.  liarbacci 
emphasizes  the  etiologic  importance  of  the  passage  of  the  intestinal 
contents  into  the  peritoneal  cavity — i,  e,  the  chemical  factor.  Of 
other  specific  bacteria,  those  of  typhoid  and  tuberculosis  are  not  un- 
commonly found  to  be  present.  The  streptococcus  pyogenes  may  also 
be  found  to  produce  the  most  virulent  infection,  and  the  staphylococ- 
cus pyogenes  aureus^  the  'proteus^  and  other  specific  organisms  have  been 
found.  The  great  frequency  of  appendicitis  is  rendered  appreciable  by 
the  numerous  favoring  factors  (including  the  congenital  conditions)  act- 
ing upon  the  appendix,  which  naturally  has  an  exceedingly  low  vitality  ; 
also  by  the  constant  presence  of  one  or  more  organisms  that  are  known 
to  become  pathogenic  in  the  presence  of  a  slight  lesion. 

Clinical  History. — Doubtless  many  cases  are  overlooked  because 
of  the  extreme  mildness  of  the  symptoms.  These  are  often  attributed 
to  intestinal  indigestion  or  to  a  *'cold,"  to  which  the  patient  pays  little 
attention  unless  he  displays  unusual  susceptibility. 

The  onset  of  acute  appendicitis  may  be  slow  and  gradual,  but  oflener 
it  is  quite  sudden.  A  clear  history  of  some  obvious  cause  (an  error  in 
diet  or  muscular  effort)  may  be  obtainable.  Again,  preceding  the 
onset  of  the  definite  symptoms  and  extending  over  a  day  or  two,  there 
may  have  been  certain  prodromes^  as  impaired  appetite,  nausea,  consti- 
pation, or  diarrhea.  In  slow  cases  the  local  and  general  symptoms  are 
at  first  slight,  but  gradually  increase  in  severity  as  the  different  stages 
of  the  disease  are  evolved.  Indeed,  in  the  latter  class  the  patient  may 
go  about  his  customary  duties  during  the  attack  with  ill-defined  rational 
symptoms,  while  in  reality  suffering  from  periappendicular  abscess. 
These  patients  run  two  serious  dangers — first,  spontaneous  rupture  of 
the  abscess  into  the  peritoneal  cavity  may  occur;  and  secondly,  the 
slow  septic  absorption  may  suddenly  overwhelm  the  system.  As  a  rule, 
the  sadden  cases  develop  in  seeming  perfect  health,  and  are  sometimes 
heralded  by  a  rigor  or  chilliness. 

The  characteristic  features  of  the  invasion  are  abdominal  pain,  fever ^ 
tenderness  over  McBumey  s  pointy  circumscribed  resistance,  gastric  dis- 
turbances^ and,  as  a  rule,  constipation.  The  pain  varies  in  intensity  from 
a  mere  feeling  of  soreness  to  that  of  the  most  agonizing  suffering.  It  may 
be  paroxysmal,  though  oftener  it  is  constant,  with  moderate  exacerba- 
tions. Severe  pain  p(>ints  to  an  involvement  of  the  peritoneum  and 
signalizes  a  danger  of  perforation.  At  first  the  pain  may  be  referred 
to  any  point  in  the  abdomen;  later  within  forty-eight  hours  it  becomes 
more  distinctly  localized  in  the  ileo-cecal  rt'jrion. 

Elevation  of  Temperature. — The    exacerl)ations  may  at  first  touch 
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102°,  103°,  or  even  105°  F.  (38,8°-40.5°  C),  and  particularly  in  chil- 
dren  ;  more  commonly  they  range  from  100°  to  102°  F.  (37.7°-38.8°  C). 
The  degree  of  fever  is  unreliable,  however,  as  a  criterion  of  the  severity 
of  the  case,  since  the  worst  cases  may  have  a  subnormal  temperature 
throughout. 
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Fig.  66.— Temperature-chart  of  a  ca«e  of  appendicitis.    M.  M ,  aged  thirty-five  yean ;  molor> 

man.    Laparotomy,  by  Prof.  £.  Laplace,  disclosed  catarrhal  appendicitis  with  aohesioiia. 

An  elevation  of  temperature,  however  trivial,  is  most  significant, 
pointing  as  it  does  to  inflammation  as  the  cause  of  the  local  symptoms. 
The  pulse-rate  is  somewhat  higher  than  the  elevation  of  tetnperature 
would  lead  one  to  expect,  and  in  bad  cases  the  pulse  is  usually  much 
quickened.  Sometimes,  however,  it  remains  at  80  to  90  per  minute,  and 
may  be  full  and  soft,  even  though  the  patient  be  practically  moribund. 

Fixed  tendernesfi  is  practically  constant  on  pressure  over  a  limited 
area,  midway  on  a  line  between  the  anterior  superior  iliac  spine  and 
the  umbilicus  {McBurnvy's  point),  and  is  a  most  valuable  sign.  The 
seat  of  the  tenderness  may  rarely  be  found  at  other  points,  depend- 
ing upon  the  location  of  the  appendix.  I  have  twice  observed  it  in 
the  lumbar,  once  in  the  right  hypochondriac  region,  and  once  far  below 
the  usual  point,  in  the  right  iliac  fossa.  It  has  been  found  in 
the  umbilical  and  left  iliac  regions,  in  the  pelvis,  and  in  the  groin. 
In  several  instances,  although  I  have  found  it  elsewhere  in  the  early 
stage,  it  has  shifted  to  McBurney's  point  later.  On  the  other  hand, 
it  may  move  from  the  usual  position  in  cases  that  are  allowed  to  drag 
on.  When  the  sensitive  area  is  at  McBurney's  point,  as  is  the  rule, 
the  gentlest  pressure  often  suffices  to  elicit  ex(iuisite  tenderness,  but 
when  it  is  situated  elsewhere  firmer  pressure  with  the  finger-tips  is 
usually  recjuired.  Deep  pressure  always  reveals  localized  tenderness  at 
some  ]K>iiit  in  the  abdomen  if  the  case  is  one  of  appendicitis.  Palpation 
also  detects  an  abnormal  tenseness  of  the  right  rectus  abdominis  muscle. 
On  or  about  the  second  day  a  circumscribed  induration  manifests  itself, 
followed  soon  by  a  fulness  and  swelling  tending  to  obliterate  the  depres- 
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^vons  above  and  in  front  of  the  anterior  iliac  spine.     The  position  of  the 
iQtiumted  area  varies  according  to  the  location  of  the  appendix,  but  is 
usuallr  found  at  or  in  the  vicinity  of  McBurney's  point.     Sometimes  a 
resistant  mass  of  the  shape  and  size  of  an  enlarged  appendix  is  palpable, 
Ib  such  cases  peritoneal  exudation  has  not  a^  yet  occurred  to  any  great 
patent     In  some  cases  the  induration  is  diffuse  at  first,  but  assumes  the 
osttal  circumscribed  tbrm  later;  it  may.  moreover,  he  so  deeply  seated 
*s  not  to  be  appreciable.      The  degree  of  tenseness  of  the  two  recti  mus- 
ics—right  and  left — should  be  compared,  thougli  an  absence  of  tension 
^^  the  right  rectus  does  not,  I  feel  certain,  eliminate  the  possibility  of 
appendicitis.     The  results  of  percussion  furnish  no  certain  guide.     As 
*  rule,  the  note  on  light  percussion  differs  from  that  on  the  opposite 
**d^;  on  deep  percussion  a  dull  tympany  or  a  circumscribed  area  of  dul- 
**BQa  can  he  outlined.     This  dcadness  may  be  dne  in  great  part  to  the 
Presence  of  fecal  matter  in  the  adjacent  coils  of  intestine.    While  at  the 
®tnrt  the  abdomen  may  be  flattened  or  even  retracted,  tympanitic  dis- 
^lition  afterward  appears,  particularly  in  the  cecal  region,  giving  rise 
*0   exaggeratetl  tymjutny  on  percussion. 

Less  characteristic,  thougli  still  of  diagnostic  worth,  are  certaia 
^ther  symptoms.  At  the  beginning  vomitmfj  usually  occurs,  unless 
^liere  be  diarrhea,  and  is  attended  by  more  or  less  nausea ;  it  may  con- 
tinue throughout  the  course  of  the  attack.  In  most  cases,  however, 
^fter  a  few  fits  of  vomiting  the  symptom  disappears,  though  it  may 
i^ecur  if  errors  in  diet  be  committed  or  if  peritonitis  supervene.  During 
tilie  attack  constipation  is  the  rule,  though  diarrhea,  which  sometimes 
precedes  appendicitis,  may  also  occur  at  a  late  stage  as  a  septic  syrap- 
torn.  There  is  anorexia,  and  the  tongue  is  coated.  The  deeidnfu^  is 
dorsal^  with  the  right  leg  flexed.  Freijuent  micturition  (early)  and  re- 
tention of  urine  (later)  are  not  uncommon,  the  urine  having  a  deep 
color- tint,  and  sometimes  containing  albumin. 

The  case  may  follow  a  mild  cffur^ey  terminating  in  resolution  with 
recovery ;  or  it  may  be  of  a  severe  type  and  develop  perfrtration,  with 
the  formation  of  abscess  or  diffuse  peritonitis.  As  graphically  stated 
by  Fitz,  it  is  impossible  to  obtain  statistical  evidence  on  u  large  scale  of 
the  relative  frei|uency  of  these  alternatives,  and  hence  the  fret|uency  of 
treatment  of  appendicitis  by  abdominal  section.  From  all  available 
data,,  however,  it  would  appear  that  in  more  than  one-half  of  the  cases 
the  course  is  light  and  favorable. 

If  not  operated  opon  early,  the  fever  may  continue  for  three  to  five 
days,  and  then  subside,  with  simultaneous  abatement  of  the  severe  local 
and  general  symptoms  and  with  the  establishment  of  convalescence. 
The  same  amelioration  of  the  symptoms  may  he  brought  about  by  early 
free  purgation,  either  as  the  result  of  salines  or,  rarely,  spontaneously. 
In  these  instances  resolution  takes  place  even  after  invasion  of  the  peri- 
ton  eum.     Small  abscesses  may  be  absorbed,  and  usually   in  eases  ter- 
mioating  in  resolution  perforation  has  not  occurred.     Infection  of  the 
{peritoneal  membrane  directly  through  the  api>cndix  is  not  uncommon. 
In   severe  attaeki  perforation    fntuf  oceur,  with  the  development  of 
ioealized  peritoneal  abscess  or  (/rfierftlized  peritoftitis  (vide  Pathology), 
mud  it  must  be  remembered  that  cases  that  begin  gradually  may  also        M 
^^^ow  a  tendency  toward  perforation.     When  this  event  occurs  early  in   ^^B 
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the  course  of  a  severe  attack  or  after  a  protracted  mild  appendicitis  the 
symptoms  of  local  or  general  peritonitis  are  superadded.  If  early,  the 
symptoms  pointing  to  peritonitis  are  intense;  the  abdomen  swells  quickly, 
and  is  exquisitely  tender,  though  the  physical  signs  of  a  tumor  are  ab- 
sent. The  temperature  often  falls,  and  the  characteristic  vomiting  and 
circulatory  collapse  appear.  Often  the  generalization  of  the  peritonitis 
is  marked  by  less  violent  symptoms.  Starting  from  the  seat  of  circum- 
scribed inflammation,  the  pain  and  tenderness  propagate  themselves 
noticeably  from  day  to  day  until  every  portion  of  the  peritoneum  has 
been  invaded.  Besides  progressive  augmentation  in  the  local  features, 
including  the  pain,  there  is  a  gradual  failure  in  cardiac  power,  as  shown 
by  the  condition  of  the  pulse ;  vomiting  also  returns,  and  at  last  becomes 
fecal.  Death  results  from  asthenia,  and  sometimes  suddenly  when  un- 
anticipated. If  perforation  occurs  later,  sufficient  time  has  been  allowed 
usually  for  the  inflammation  to  become  circumscribed,  in  which  case  the 
localized  abscess  is  generally  intra-peritoneal ;  it  may,  however,  rarely 
be  extra-peritoneal.  The  local  symptoms  intensify,  the  pain  becomes 
excruciating,  and  the  spot  of  tenderness  may  rapidly  extend  itself  in  all 
directions,  particularly  downward.  Vomiting  sets  in,  and  may  become 
troublesome,  and  constipation  is  absolute,  not  even  gas  escaping  from 
the  rectum.     Retention  of  urine  is  common. 

Physical  Signs  of  Localized  Abscess. — Inspection  shows  distention  of 
the  belly,  the  aff*ected  area  being  prominent,  with  an  obliteration  of  the 
natural  depression  in  the  right  iliac  region.  Palpation  discovers  indura- 
tion and  great  tension  that  soon  yield  to  pressure  (doughy),  and  edema 
of  the  skin.  If  the  abscess  is  superficially  seated,  fluctuation  may  be 
appreciated  on  bimanual  palpation.  Deep-seated  tumors  are  not  uncom- 
mon, and  then  fluctuation  is  detected  with  difficulty  or  not  at  all.  An 
examination  per  rectum^  with  a  view  to  determining  whether  the  abscess 
has  gained  the  pelvis,  is  highly  important.  Counter-pressure  above 
with  the  free  hand  aids  materially.  In  doubtful  cases  bimanual  pelvic 
examination  should  not  be  neglected.  Percussion  reveals  dulness  if  the 
abscess  be  superficial.  A  tympanitic  note,  however,  is  often  elicited, 
due  either  to  an  intervening  coil  of  intestine  or  to  the  gas  contained  in 
the  sac  of  the  abscess. 

If  active  peritonitis  and  septicemia  do  not  develop,  the  constitutional 
as  well  as  the  local  symptoms  may  abate,  and  the  patient  leave  his  bed, 
carrying  with  him,  however,  the  abscess.  The  latter  may  point  some- 
where in  the  right  lower  quadrant  of  the  abdomen  or  in  the  lumbar 
region.  There  is  also  a  strong  tendency  toward  spontaneous  rupture 
into  the  rectum,  bladder,  vagina,  or  cecum.  Often,  preceding  the  dis- 
charge of  pus  into  these  organs,  the  latter  display  marked  irritability, 
particularly  the  rectum  and  bladder.  There  is  always  the  danger  that 
the  contents  of  the  abscess  may  find  their  way  into  the  general  perito- 
neal cavity.  The  symptoms  of  hepatic  abscess  may  develop  at  an  ad- 
vanced stage.  The  pus  may  traverse  the  abdomen  in  the  upward  direc- 
tion until  it  touches  the  diaphragm,  when  the  symptoms  of  subphrenic 
abscess  may  be  manifested.  Extension  through  the  diaphragm  may 
now  occur,  causing  pleurisy  or  pericarditis,  and  a  pleuro-fecal  fistula 
may   thus   be  established. 

The  general  symptoms  undergo  a  modification,  due  to  the  suppurative 
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proeeM.  Rigors  or  a  decided  chilliness  may  occur.  Diarrhea  often 
succeeds  to  previous  constipation,  and  drenching  sweats  to  a  dry  skin. 
Improvement  and  even  spontaneous  cure  may  ensue  if  spontaneous  rup- 
ture into  one  of  the  outlets  of  the  body  should  occur.     The  fever  (Fig. 


9. 67.— Temperature-chart  of  a  CHse  of  appendicitis.    R.  C ,  ajfcd  nineteen  years ;  carriage- 
builder.    A  peritoneal  abscess  was  found,  while  the  appendix  was  becoming  gangrenous. 

67)  may  be  either  remittent  or  intermittent,  and  if  the  localized  inflam- 
matory process  be  active,  the  usual  pronounced  features  of  septicemia 
are  predominant  in  the  clinical  picture.  The  latter  specially  grave  con- 
dition often  drifts  into  an  extreme  typhoid  state  with  a  hopeless  course. 
Diagfnosis. — Typical  cases  of  appendicitis  are  readily  diagnosti- 
cated. Their  recognition  rests  upon  a  few  cardinal  symptoms — viz.  the 
acute  development  of  severe  pain  in  the  right  iliac  fossa,  coming  on  in 
a  person  previously  healthy  and  usually  under  forty  years  of  age  ; 
appendicular  tenderness,  unilateral  induration,  fever,  vomiting,  and  con- 
stipation, or,  more  rarely,  diarrhea.  Atypical  cases,  however,  may  offer 
difficulty,  although  Morris  affirms  that  errors  in  diagnosis  are  less 
frequent  than  in  almost  any  other  disease.  Often  the  ])ain  is,  for  a' 
time,  referred  to  a  circumscribed  area  far  removed  from  the  usual  site 
of  the  appendix,  and  rarely  it  continues  without  a  change  of  situation 
throughout  the  attack.  In  the  latter  case  the  local  lesions  may  occupy 
the  usual,  though  oftener  they  have  an  unusual,  position.  Thus, 
when  the  pain  is  referred  ''due  east,"  or  to  the  left  iliac  fossa,  with 
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bilateral  induration,  the  appendix  will  be  found  in  the  pelvis  (Deayer). 
In  such  instances  a  rectal  and  a  bimanual  vaginal  examination  are  im- 
perative. It  should  be  an  unvarying  rule  in  all  cases  of  severe  abdom- 
inal pain  to  palpate  with  the  finger-tip  every  square  inch  of  the  abdomen 
if  necessary,  to  find  the  localized  tenderness  when  it  is  not  found  at 
McBurney's  point.  The  degree  of  tenderness  sustains  a  close  relation- 
ship to  the  severity  of  the  local  inflammation  as  long  as  the  condition 
remains  strictly  localized,  but  this  relationship  is  lost  when  generaliza- 
tion occurs.  With  the  appearance  of  a  circumscribed  induration  and 
of  the  intense  local  tenderness  and  pain  it  is  reasonably  sure  that  per- 
foration either  has  occurred  or  is  impending.  Perforation,  however, 
may  occur  without  local  induration,  and  even  after  subsidence  of  the 
acute  pain  and  excessive  tenderness.  Gangrenous  appendicitis  is  mo9t 
deceptive.  The  very  acute  symptoms,  including  the  fever,  may  disap- 
pear, and  unless  the  physician  be  upon  his  guard  the  patient  will  be 
considered  convalescent  and  be  allowed  to  go  about.  Kupture  of  the 
abscess  now  occurs  unexpectedly  into  the  peritoneal  cavity,  intestines,  or 
some  other  direction,  or  a  large-sized  abscess  develops  with  the  usual 
signs  and  symptoms. 

Differential  Diagnosis. —  Typhlitis^  and  especially  the  Matting  of 
Feces  in  the  Cecum, — These  are  truly  rare  conditions.  According  to 
McBurney,  99  per  cent,  of  all  typhlitic  abscesses  are  of  appendicular 
origin,  and  of  400  autopsies  by  Einhorn  91  per  cent,  had  this  origin. 
Ball  and  others  have  performed  laparotomy  for  ulcerative  cecitis,  but 
this  condition  cannot  be  recognized  during  life.  Stercoral  typhlitis  is 
discriminated  from  true  appendicitis  by  the  precedent  constipation, 
which  may  become  absolute,  by  the  dragging  character  of  the  pain,  the 
late-appearing  fever,  and  chiefly  by  the  physical  signs,  which  indicate 
the  presence  of  a  superficial,  sausage-shapea  tumor  tnat  is  often  doughy 
and  extends  vertically  from  a  point  near  the  right  costal  border  "  south- 
ward "  through  the  ileocecal  region.  Percussion  elicits  dulness  over  the 
seat  of  the  tumor.  The  localized  tenderness  and  circumscribed  resist- 
ance of  acute  appendicitis  are  wanting,  and  a  thorough  emptying  of  the 
large  intestine  usually  cures  stercoral  typhlitis.* 

Renal  Colic, — The  absence  of  fever  and  of  a  localized  spot  of  ten- 
derness and  induration,  and  the  presence  of  hematuria  are  points  that 
distinguish  this  aff*ection  from  appendicitis. 

Indigestion, — Digestive  disturbances,  and  particularly  pain  and  vom- 
iting, accompany  appendicitis.  When  they  occur  independently  of  ap- 
pendicitis, however,  they  can  be  relieved,  and  the  appendicular  region 
remains  free  from  fixed  pain,  tenderness,  or  tumor. 

Cholecystitis  with  distention. — This  gives  rise  to  a  superficial, 
mobile,  pear-shaped  tumor,  with  or  without  jaundice — features  not 
met  with  in  appendicitis.  Osier,  however,  mentions  a  case  of  this 
sort  in  which  the  diagnosis  was  undetermined  until  laparotomy  was 
performed. 

Perinephric  Abscess  — Without  a  history  indicative  of  chronic  renal 
disease  or  of  nephro-lithiasis  the  diftercntiation  cannot  be  made  except 
by  exploratory  incision. 

*  It  is  highly  probable  that  the  term  "stercoral  tTphlitis"  is  synonymous  with  chronic 
appendicitb  with  retainwi  feces  in  the  cecum. 
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Acute  Peritonitis^  due  to  Ovarian  or  Tubal  Disease. — When  the  ap- 
pendix occupies,  not  its  usual  seat  in  the  iliac  region,  but  the  pelvic 
fossa,  then  the  distinctions  between  salpingitis  and  appendicitis  are  not 
easily  drawn.  Right  ovaritis,  owing  to  the  presence  of  pain,  tenderness 
in  the  right  iliac  fossa,  and  fever,  often  closely  simulates  appendicitis. 
In  the  former  tenderness  is  less  pronounced,  and  the  organs  of  utero- 
gestation  manifest  certain  disturbances  of  function.  A  clear  history, 
coupled  with  a  careful  pelvic  examination,  will  usually  complete  the 
clinical  separation  of  these  two  conditions. 

Extra-uterine  Pregnancy. — In  this  condition  the  menstrual  histonr 
furnishes  important  information.  There  is,  in  addition,  profound  col- 
lapse, due  to  hemorrhage,  when  rupture  of  the  adhesions  occurs.  Ele- 
vation of  temperature  is  absent.  The  localized  tenderness  and  in- 
creased resistance  are  lower  in  the  pelvis  than  in  appendicitis. 

Acute  Tuberculous  Peritonitis. — As  in  appendicitis,  so  in  tuberculous 
peritonitis,  pain,  tenderness,  and  fever  are  present,  but  in  the  latter  the 
onset  is  more  gradual,  and  the  signs  of  tumor  and  increased  resistance 
in  the  ileo-cecal  region  are  absent.  Movable  dulness  may  be  present  in 
the  tuberculous  affection,  but  not  in  appendicitis  until  the  peritonitis  is 
generalized.    The  lungs  generally  show  lesions  in  tuberculous  peritonitis. 

Acute  Intestinal  Obstruction. — ^When  this  is  due  to  intussusception 
there  may  be  signs  of  a  tumor,  but  not  at  McBurney's  point ;  the  ten- 
derness over  the  site  of  the  mass  is  less  intense,  while  the  frequent 
bloody  discharges  that  are  seen  in  this  condition,  accompanied  by  tenes- 
mus, do  not  characterize  appendicitis.  When  obstruction  is  caused  by 
strangulation  stercoraceous  vomiting  is  apt  to  occur,  and  is  absent  in 
appendicitis.  Pain,  local  tenderness,  and,  not  uncommonly,  signs  of  a 
tumor  appear,  but  elsewhere  than  at  McBurney's  point.  Some  of  these 
instances,  however,  remain  obscure  till  celiotomy  is  performed. 

Acute  Hemorrhagic  Pancreatitis. — This  affection  simulates  appendi- 
citis with  generalized  peritonitis.  But  the  deep-seated  epigastric  pain, 
followed  by  circumscribed  resistance  in  the  same  region  (a  grouping 
absent  in  appendicitis),  should  arouse  strong  suspicion  of  pancreatitis. 

Sip-joint  Disease. — In  both  hip-joint  disease  and  appendicitis  the 
dorsal  decubitus  with  flexed  leg  is  noted.  If  the  patient  be  anesthet- 
ized, however,  full  extension  of  the  leg  and  a  normal  condition  of  the 
hip-joint  are  easily  demonstrable  in  appendicitis. 

Typhoid  Fever. — Mild  cases  of  appendicitis  with  accompanying  diar- 
rhea bear  a  close  superficial  resemblance  to  typhoid  fever.  In  typhoid 
fever,  however,  the  onset  is  more  gradual  and  the  fever-type  more 
continuous  than  in  appendicitis.  In  typhoid  the  stools  are  somewhat 
peculiar,  the  spleen  is  swollen,  there  is  dulness  of  intellect,  bronchitis 
and  the  characteristic  eruption  attend, — all  features  that  are  absent  in 
appendicitis.  The  diazo-reaction,  if  present,  would  strengthen  the  diag- 
nosis of  typhoid,  and  a  response  to  WidaKs  test  would  be  conclusive. 
In  appendicitis  the  local  features,  and  in  typhoid  the  general,  are  pre- 
dominant. 

DietTs  Crises. — In  a  case  of  movable  kidney  which  I  saw  recently 
all  the  symptoms  pointed  to  appendicitis.  An  operation  was  about  to 
be  performed  when  a  sudden  subsidence  in  the  abdominal  swelling  and 
local  induration  occurred.  The  kidney  was  subsequently  detected  in 
an  abnormal  location  (vide  Mobility  of  the  Kidney). 


828  DISEASES  OF  THE  DIGESTIVE  SYSTEM. 

CHRONIC  APPENDICITIS. 
(Relapsing  Appendicitis,) 

Relapses  occur  in  nearly  one-half  the  total  number  of  persons  who 
have  suffered  from  a  primary  attack  of  appendicitis.  In  most  of  these 
cases  there  is  constantly  present  a  slight  local  discomfort  during  the  in- 
terval ;  in  a  small  percentage,  however,  there  is  an  entire  freedom  from 
uneasiness.  The  local  st/mptoms  in  those  having  had  an  antecedent 
peritonitis  are  more  pronounced  than  in  the  first  attack,  but  after  a 
number  of  recurrences  the  symptoms  are  likely  to  be  less  severe  with 
each  new  attack.  The  most  constant  symptom  between  attacks  is  a  sub- 
acute form  of  pain  that  is  liable  to  manifest  exacerbating  periods 
with  slight  fever.  Physical  fatigue,  a  strain,  and  errors  in  diet  causing 
gastro-intestinal  disorder  are  very  likely  to  induce  a  relapsing  appendi- 
citis. Chronic  appendicitis  strongly  favors  the  retention  of  fecal  mat- 
ter in  the  cecum,  thus  forming  so-called  stercoral  typhlitis.  This  asso- 
ciation was  formerly  mistaken  for  primary  typhlitis.  The  characteristics 
on  which  the  diagnosis  is  based  during  the  attack  are  similar  to  those 
detailed  under  Acute  Appendicitis ;  the  course  is,  however,  somewhat 
more  condensed  than  that  of  the  acute  form. 

In  the  intervals  between  the  attacks  the  appendix  can  be  readily  ap- 
preciated on  palpation^  the  method  employed  by  Edebohls  being  prefer- 
able: '^The  patient  lies  upon  his  back  with  the  examiner  at  his  side; 
the  latter  places  his  right  hand  upon  the  patient's  abdomen  over  the 
right  rectus  muscle,  opposite  the  anterior  superior  spine  of  the  ilium, 
and  presses  the  left  hand  upon  the  right,  so  that  no  force  is  used  bv 
the  right  hand  and  the  tactile  sense  of  its  fingers  is  left  undisturbedL 
The  hands  are  drawn  slowly  outward,  allowing  3ie  contents  of  the  abdo- 
men to  slip  from  underneath  them.  The  coils  of  intestine  can  be  felt 
as  they  escape  from  under  the  hand  as  it  presses  against  the  posterior 
abdominal  wall."  ^  In  this  way  the  appendix  may  be  felt  as  an  elon- 
gated tumor  of  the  size  and  shape  of  the  little  finger.  If  there  be  only 
a  slight  exudation  present,  the  appendix  often  appears  to  be  immediately 
beneath  the  abdominal  wall.  It  may,  however,  be  deep-seated,  even 
though  the  exudation  with  adhesions  be  absent.  Both  pain  and  tender 
ness  are  pronounced,  and  particularly  if  pus  be  present. 

The  results  of  chronic  appendicitis  upon  the  general  health  and  nu- 
trition of  the  patient  are  quite  noticeable,  and  tend  to  augment  as  time 
passes,  if  the  attacks  be  frequent  or  the  intervals  between  them  grow 
shorter.  The  chief  symptoms  are  those  of  a  nervous  type;  emaciation 
and  debility  are  also  observed.  The  associated  nervous  symptoms  are 
those  of  neurasthenia.  These  patients  often  become  introspective  and 
exceedingly  irritable,  the  mental  condition  being  accounted  for,  to  a 
great  extent,  by  the  consciousness  that  there  is  ever  present  the  over- 
han<rin^  dan^ior  of  a  fresh  attack   with  serious  possibilities. 

Differential  Diagnosis. — Carcinoma  of  the  Cecum, — This  presents 
many  points  of  similarity  to  chronic  a])pendicitis.  I  have  under  my  care 
at  present  a  lady  aged  sixty  years  suffering  from  chronic  appendicitis, 
whose  case  had  been  diagnosticated  as  carcinoma  of  the  cecum,  and  for  a 
considerable  time  my  own  view  coincided  with  that  of  my  predecessor. 

^  B.  Farquhar  Curtis:   Twentieth  Century  Practice  of  Medicine^  voL  viiL 
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The  occurrence  from  time  to  time,  however,  of  relapses,  during  which 
the  feces  were  massed  in  the  cecum  and  fever  arose,  soon  indicated  the 
correct  diagnosis.  Besides  the  absence  of  periodic  attacks  of  fever,  the 
.general  features — ^loss  of  flesh  and  strength,  anemia — are  more  steadily 
and  rapidly  progressive  in  carcinoma  of  the  cecum.  The  history  of  the 
mode  of  onset  also  aids  in  the  distinction.  Pain,  tenderness,  and  a  re- 
sistant tumor  are  common  to  both  affections. 

Hffpochandriains  and  HyBteria, — Hypochondriasis  and  hysteria  may 
lead  to  the  manifestation  of  morbid  feelings  simulating  those  of  appendi- 
citis. Such  cases  may  show  merely  a  greatly  exaggerated  uneasiness, 
or  such  an  increase  of  sensibility  as  to  cause  the  patient  to  complain  of 
pain  in  the  right  iliac  fossa.  In  addition,  there  may  be  localized  ten- 
derness. I  recently  witnessed  the  removal  of  the  normal  appendix  from 
an  hysteric  female  in  whose  family  two  genuine  cases  of  appendicitis 
had  occurred  not  long  previously.  Hypochondriasis  and  hysteria  dis- 
tinguish themselves  by  the  antecedent  history  and  by  the  absence  of  a 
tumor-mass  and  of  increased  resistance ;  there  is  also  an  absence  of 
localized  tenderness  if  the  patient's  attention  be  withdrawn.  In  such 
subjects  oxaluria  is  not  infrequent,  and  it  is  possible  that  irritation  of 
the  right  ureter  by  the  passage  of  crystals  of  calcic  oxalate,  as  men- 
tioned by  Cabot,  may  explain  the  localizing  of  the  discomfort  (Wood 
and  Fitz  ^).  I  recently  saw  a  case  of  this  sort  in  a  neurasthenic  med- 
ical student. 

BBCUBBBNT    APPENDICITIS. 

When  successive  attacks  occur  in  the  same  individual  at  intervals 
varying  from  several  months  to  a  year  or  more,  each  new  attack  is 
spoken  of  as  a  recurrent  appendicitis.  Severe  attacks  may  succeed 
light  ones,  or,  conversely,  mild  recurrent  may  follow  severe  preceding 
attacks.  I  recall  several  cases  in  which  rudimentary  appendicitis  (indi- 
cated merely  by  colicky  pain)  occurred,  and  lasted  from  a  few  hours  to 
a  day  or  two.  Often  the  illness  is  too  trivial  to  lead  the  patient  to  con- 
sult a  doctor.  An  absolute  diagnosis  demands,  besides  the  subjective 
symptom,  pain,  the  presence  of  localized  tenderness  (with  or  without 
induration),  and  elevation  of  the  temperature.  In  several  subjects  of 
recurrent  appendicitis  formerly  under  my  care  the  last  attack  occurred 
three  or  four  years  ago.  That  each  new  attack  may  be  the  last  is 
always  to  be  remembered. 

I^'OgfllOSis. — In  forming  the  prognosis  in  a  given  case  of  appendi- 
citis the  same  rules  may  be  followed  as  in  the  case  of  acute  infectious 
diseases.  To  estimate  the  severity  of  the  type  of  infection,  however,  is 
not  a  simple  matter.  Unlike  many  of  the  acute  infectious  diseases,  the 
height  of  the  temperature  and,  to  a  lesser  degree,  the  rate  of  the  pulse 
are  unreliable  guides  in  appendicitis.  Broadly  speaking,  however,  in 
the  severer  forms  the  local  process  exhibits  a  strong  tendency  to  spread  ; 
the  temperature  and  pulse  are  relatively  high,  and  there  is  an  intense 
appendicular  intoxication.  These  are  the  cases  that  suppurate  or  result 
in  perforative  peritonitis  (often  rapidly  spreading),  and  in  pericecal 
abscesses.  They  are  among  the  gravest  of  known  conditions.  Of  this 
fatal  group  of  cases  not  less  than  68  per  cent,  die  before  the  eighth  day. 

*  The  Practice  of  Medicine^  p.  886. 
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The  development  of  fulminant  peritonitis  or  of  a  peritoneal  abscess  after 
perforation  is  attended  by  a  falling  temperature,  though  sabseqaently 
the  latter  may  mount  high  or  become  markedly  irregular. 

On  the  otner  hand,  in  the  mild  forms  that  are  included  in  the  name 
catarrhal  appendicitis  recovery  is  the  unvarying  rule.  These  lighter 
cases  often  lead  to  adhesive  peritonitis — a  circumstance  that  strength- 
ens the  view  that  they  are  of  an  infectious  nature.  The  temperature 
is  only  moderately  elevated  as  a  rule,  and  the  pulse-rate  correspond- 
ingly quickened.  Both  pulse  and  temperature  indicate  marked  im- 
provement on  the  third  or  fourth  day,  while  the  pain  and  localized 
tenderness  disappear.  In  this  connection  the  deceptiveness  of  gan- 
grenous cases  must  be  recollected  {vide  supra.  Diagnosis).  The  com- 
plications that  are  most  likely  to  arise  and  other  points  of  prognos- 
tic significance  have  been  fully  stated  in  the  Clinical  History.  The 
general  mortality  of  appendicitis  is  about  14  per  cent.  (Fitz).  Im- 
proved methods,  chiefly  surgical,  of  dealing  with  the  disease  have, 
however,  greatly  reduced  its  death-rate.  The  prognosis  in  chronic 
appendicitis  is  most  uncertain ;  after  the  patient  has  survived  several 
attacks  it  is  on  the  whole  more  favorable. 

Treatment  of  Appendicitis. — Whether  imminent  danger  of  per- 
foration exists  or  not,  the  physician  who  is  called  to  a  case  of  appendi- 
citis should  at  once  request  the  services  of  a  competent  surgeon.  Few 
surgeons  subscribe  to  the  doctrine  that  all  cases  demand  operation ;  but, 
since  it  may  become  necessary  to  perform  celiotomy  at  any  hour  there- 
after, the  latter  should  help  to  settle  the  important  question :  "  When  is 
it  necessary  to  operate  in  the  case?"  The  physician  who  does  not  pur- 
sue the  course  above  recommended  falls  short  of  his  duty,  both  toward 
the  patient  and  toward  the  surgeon  on  whose  skill  he  relies  to  remove 
safely  the  source  of  danger.  Surely,  in  a  disease  that  so  often  baffles 
both  physician  and  surgeon,  suddenly  developing,  as  it  sometimes  does, 
a  fatal  virulence  without  previous  unfavorable  symptoms,  they  should 
stand  guard  together  from  the  moment  the  case  is  diagnosticated  or  ap- 
pendicitis is  strongly  suspected.  Unfortunately,  both  the  medical  and 
surgical  treatment  of  appendicitis  have  each  been  recommended  with 
great  earnestness  by  their  respective  advocates. 

With  rare  exceptions,  prompt  surgical  intervention  should  be  recom- 
mended. The  indication  for  an  immediate  operation  is  undoubted  in 
all  cases  of  acute  appendicitis,  whether  marked  by  sudden  and  severe 
or  mild  invasion-symptoms,  if  seen  at  the  beginning  of  the  attack,  and 
free  purgation  at  the  earliest  possible  moment  is  not  followed  by  de- 
cided relief  A  waiting  policy  and  medical  treatment  are  also  peril- 
ous in  doubtful  cases.  Obviously,  the  conditions  are  less  favorable 
for  operation  after  a  case  has  progressed  to  the  beginning  of  abscess- 
formation — /.  e.  from  the  third  to  the  fifth  day  of  the  illness.  It  is 
at  this  period  that  the  peritoneal  inflammation  tends  to  circumscribe 
itself  by  the  formation  of  adhesions.  Hence,  as  Richardson  states, 
it  is  "too  late  for  an  early  operation,  and  too  early  for  a  safe  late 
operation,"  since  there  is  great  risk  of  infecting  the  general  peri- 
toneal cavity.  Whether  it  is  wise  to  allow  the  appendix  to  remain  after 
adhesions  have  been  formed  in  some  cases,  and  merely  to  drain,  cleanse, 
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mi  pack  the  cavity,  cannot  be  discussed  here.  The  mild  attacks  that 
dt'veiop  iD  the  course  of  chronic  appendicitis  after  numerous  previous 
aeixares  need  not  excite  alarm.  Under  such  circumstances  operation 
should  be  undertaken  between  attacks,  when  the  mortality  is  practically 
nil  On  the  other  hand,  in  cases  that  have  been  allowed  to  drag  on  un- 
tij  general  peritonitis  has  set  in,  treatment  by  operation  is  not  ad  visa- 
ble.  Moreover,  the  most  ardent  advocate  of  immediate  operative  treat- 
meDt  is  sometimes  compelled  to  rest  satisfied  with  medical  measures. 
Such  cases  are  those  in  which  there  are  associated  chronic  affectiong 
(advanced  diabetes,  Brigbt's  disease),  not  to  speak  of  those  in  which  the 
patient  declines  operation.  Hence  there  h  a  medical  treatment  of  ap- 
pendicitis, but  it  should  not  be  the  treatment  of  election. 

General  Management. — ^The  patient  should  be  kept  in  bed  in  a  quiet, 
irell-ventilated  apartment*  and  in  no  affection  is  the  value  of  absolute 
Tist  in  the  treatment  of  inthimmation  greater  than  in  appendicitis.  The 
diet  should  be  liquid  and  nutritious,  consisting  chiefly  of  pancreatized 
milk  and  concentrated  broths.  AH  articles  of  food  that  tend  to  undergo 
fermentative  changes,  and  all  carbonated  drinks^  should  be  prohibited, 
since  they  increase  meteor  ism.  The  patient  should  be  under-  rather 
than  over-fed.  At  the  start,  and  particularly  if  a  sausage-shaped  tumor 
be  present,  intestinal  irrigation,  oft-repeHted  with  a  view  to  removing 
the  fecal  matter,  must  be  carried  forward  assiduously.  Saline  laxatives 
(Roehelle  salts,  3ij — H.O^-every  hour  or  two,  preceded  by  a  dose  of 
casti^r  oil  or  a  few  fractional  doses  of  calomel}  are  to  be  administered 
nntil  the  evidence  of  their  action  upon  the  bowels  has  been  definitely 
noted.  There  almost  never  exists  a  contraindication  to  the  use  of  valine 
ient^  at  the  onset  of  the  attack,  and  they  constitute  the  best  known 
_  ,n8  of  obviating,  as  well  as  limiting,  the  spread  of  peritonitis  hy  de- 
pleting the  portal  system  and  emptying  the  bowels.  If  commenced  early, 
they  may  be  continued  throughout  in  doses  sufficient  to  produce  two  or 
more  daily  evacuations.  In  the  event  of  a  development  of  evidences  of 
peritonitis  with  pus-formation,  salines  should  be  pushed  vigorously,  unless 
an  operation  can  be  promptly  performed.  I  am  aware  that  many  authors 
advocate  withholding  purgatives  when  indications  of  suppuration  appear, 
but  I  have  yet  to  see  a  case  in  which  perforation  has  followed  an  active 
saline  treatment.  I  avoid  the  use  of  high  enemata  in  progressive  cases, 
since  they  are  more  apt  than  salines  to  induce  rupture  of  the  sac. 

As  regards  the  use  of  opium  professional  opinion  is  not  united, 
though  a  general  tendency  toward  the  limitation  of  its  use  to  the  mini- 
mum amount  necessary  to  alleviate  pain  is  happily  noticeable  ;  unless 
demanded  by  excessive  suffering  it  bad  better  be  omitted  altogether. 
When  necessary,  it  is  best  administered  hypodermically  in  the  form  of 
morpbin  (gr.  |J^-| — 0.0054-0.0081).  The  greatest  objection  to  the  use 
of  opium  is  its  effect  in  veiling  the  symptoms  that  assist  the  physician 
in  forming  a  judgment  as  to  the  prospects  and  progress  of  the  case. 

Local  Measures. — The  suspended  ice-bag  is  an  excellent  means  of 
combating  the  pain,  and  often  obviates  the  necessity  of  an  internal  use 
of  opium.  Instead  of  the  ice-bag,  cloths  wet  in  cold  water  may  be 
applied  and  changed  every  few  minutes.  In  the  early  stage  a  few 
leeches  may  be  beneficial  in  their  effect  upon  the  local  inflammation. 
Blisters,  however,  are  rarely  advisable,  and  are  particularly  objection- 
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able  should  the  patient  afterward  be  submitted  to  an  operation.  Mild 
forms  of  counter-irritants  (mustard-paste)  are  preferable,  though  these 
also  render  the  skin  and  underlying  tissues  hard  and  leathery. 

Management  of  Convalescence. — The  patient  should  not  be  allowed 
to  leave  his  bed  for  several  days  after  the  disappearance  of  all  symp- 
toms ;  even  the  mildest  forms  of  exercise  should  not  be  undertaken  for 
at  least  one  week  subsequent  to  getting  out  of  bed.  During  convales- 
cence the  diet  must  be  carefully  guarded,  and  the  bowels,  at  all  hazards, 
kept  in  a  soluble  condition.  It  is  questionable  whether  drugs  will  aid 
in  the  absorption  of  the  exudate  or  assist  in  resolution. 


INTESTINAL  OBSTRUCTION. 

(Ileus.) 

Definition. — An  acute  or  chronic,  complete  or  partial,  occlusion  of 
the  intestinal  canal. 

Pathology  and  Btiology. — The  causes  of  intestinal  obstruction 
may  be  divided,  at  once  most  simply  and  practically,  into  the  (1)  (Mcute 
and  (2)  chronic  forms.  In  the  former  variety  the  narrowing  or  closure 
develops  very  suddenly  or  rapidly,  and  usually  in  the  small  bowel ;  in  the 
latter,  the  large  bowel  is  commonly  affected  by  pathologic  conditions 
that  develop  gradually  and  narrow  its  lumen  (usually  in  advanced  years). 

Acute. — (a)  Strangulation. — In  the  order  of  frequency,  this  is  first 
among  the  causes  of  acute  intestinal  obstruction.  It  is  produced  most 
often  by  bands  of  adhesion,  the  result  of  a  former  recent  or  remote  peri- 
tonitis, and  is  most  commonly  situated  in  the  right  iliac  fossa.  Incar- 
ceration of  the  bowel  from  flexions  and  adhesions  not  rarely  follows  upon 
abdominal  section  for  the  treatment  of  pelvic  disease  in  women. 

The  usually  free  end  of  Meckel's  diverticulum  is  sometimes  attached 
to  the  abdominal  wall,  and  may  thus  caiise  constriction  of  a  loop  of 
bowel.  This  diverticulum  is  the  remains  of  the  fetal  omphalo-mesen- 
teric  duct,  and  arises  from  the  ileum  about  half  a  meter  (1.64  ft.)  from 
the  ileo-cecal  valve.  A  similar  constricting  band  is  formed  by  a  cord 
representing  one  or  more  of  the  obliterated  omphalo-mesenteric  vessels. 
The  adhesive  attachment  of  the  free  end  of  the  appendix  vermiformis 
may  also  form  an  open  in  or  through  which  the  bowel  may  be  caught. 

Internal  strangulation  (hernia)  may  be  the  result  of  forcing  a  portion 
of  bowel  through  a  slit  in  the  omentum  or  mesentery,  or  into  peritoneal 
diverticula  and  openings,  such  as  the  duodeno-jejunal  fossa  (Freitz's 
retro-peritoneal  hernia)  or  the  foramen  of  Winslow. 

Meyer  has  described  acute  obstruction  from  the  passage  of  the  small 
intestine  into  a  pocket  of  the  peritoneum  in  the  posterior  abdominal  wall. 

Diaphragmatic  hernite  are  not  of  extreme  rarity,  and  may  be  either 
of  congenital  or  traumatic  origin.  Most  cases  of  intestinal  strangulation 
occur  in  males  during  early  adult  life. 

{h)  Tntiissuseeption, — Invaqinafion  is  the  descending  "  telescoping  of 
one  section  of  the  bowel  into  another/*  probably  caused  by  a  circum- 
scribed, irregular  peristalsis  of  the  intestine.  The  effect  of  the  latter 
state  in  producing  invagination  may  be  either  a  thrusting  forward  of 
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ifffeceiTing  portion  by  a  contraction  of  the  longitudinal  muscular  coat 
(Notbriftgel),  or  a  thrusting  inward  and  downwanl  of  the  portion  imme* 
dmtely  above  by  means  of  an  increased  or  spa^sniodic  peristaltic  action. 
Tktw,  a  cylindric  or  sausage-shaped  tumor  results,  varying  from  a  half 
inch  to  over  a  foot  (1.3— SO  cm/)  in  length.  The  layers  met  with  in 
intawttsception  are  the  outer  or  receiving,  called  the  itttmsuscipiensy 
the  middle  or  returning  layer,  and  the  inner,  called  the  intusmmeeptitm* 
The  seat  of  invagination  i.-?  most  commonly  at  the  ileo-cecal  valve,  though 
it  is  often  found  in  either  the  ileum  or  colon  alone,  Sometimes  the  in- 
biifinsception  occurs  and  is  detected  in  the  rectum.  A  lateral  or  partial 
bvagination,  more  or  less  chronic,  may  also  occur,  due  to  the  attachment 
of  i  tumor  within  the  bowel. 

The  intussuscepted  portion  of  intestine  is  usually  the  seat  of  perito- 
mti  adhesions  and  considerable  tumefaction,  so  that  in  pronounced  cases 
tkfl  parts  are  so  firmly  agglutinated  that  reduction  is  well  nigh  impossi- 
ble. The  engorgement  may  pa^ss  into  an  intense  local  inflammation, 
with  final  necrosis  and  sloughing;  and  even  the  discharge  per  rectum  of 
the  invaginated  portion ;  or  a  fatal  termination  may  be  ushered  in  by 
perforation  of  the  bowel. 

Intussusception  occurs  most  frequently  by  far  in  children  prior  to  ten 
years  of  age,  in  whom  also  the  disease  is  more  acute  than  in  adults. 
Males  are  more  subject  to  invagination  than  are  females. 

Invagination  is  asserted  to  be  an  occasion al  consequence  of  the  ope- 
ration of  circular  enterorrhaphy  and  of  lateral  anastomosis  by  plates 
(Robinson).^ 

(c)  Volvuhis* — ^Twists  of  the  intestine  are  met  with  most  commonly 
at  the  sigmoid  flexure  of  the  colon.  An  unusually  long  or  relaxed  mes- 
entery predisposes  to  the  condition,  so  that  the  axis  of  twisting  may 
either  consist  of  the  mesentery  itself  or  frequently  of  the  bowel  Not 
rarely  the  pedicle  of  the  volvulus  contains  both  a  twi-^it  and  a  sharp  bend 
in  the  bowel,  causing  complete  acute  stranguhttion.  The  latter  condition 
may  be  pronounced  in  such  cases,  or  at  least  be  hastened,  by  the  accumu- 
lation of  the  intestinal  gas  and  of  masses  of  feces,  or  by  bowel-adhesions 
to  an  adjacent  stump  of  omentum  (Nieberding),  The  passive  reactive 
pressure  of  the  coils  of  intestine  and  of  the  abdominal  wails  tends  also 
to  further  confine  the  enormously  dilated  and  twisted  loop  of  bowel  to 
its  abdominal  state.  Knots  may  he  formed  by  the  association  of  loops 
of  the  ileum  with  each  other  or  about  the  [»edicle  of  a  twisted  cecum. 

Here,  again,  males  between  forty  ami  sixty  years  of  age  have  been 
observed  to  be  especially  the  subjects  of  volvulus, 

Cluonic, — (a)  Fecal  Impaction. — Tntenttinal  Voucretiom, — Accumula- 
tion of  feces  (copro9tams)  is  a  common  cause  of  intestinal  obstruction, 
the  impaction  taking  place  usually  in  the  cecum  or  sigmoid  tiexure- 
Though  not  infrequent  in  children,  fecal  obstruction  is  more  common 
in  adults  (particularly  in  females),  in  the  hysteric,  the  demented,  and 
the  hypochondriac.  Congenital  dilatation  of  the  colon  may  predispose 
to  coprostasis,  and  an  acquired  <lilatation,  which  in  some  cases  becomes 
enormous,  is  often  the  result  of  paresis  of  a  portion  of  bowel  caused  by 
over-distention  for  a  long  period  of  time.  The  retained  fecal  masses 
may  become  bard^  but  for  some  time  permit  the  passage  of  soft  or  liquid 

*  Med,  Becord,  Aug.  13,  1892, 
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material  through  the  mtersticea  of  the  accumulation,  until  finally  either 
complete  obstruction  takes  place  or  the  condition  is  relieved.  So  serere 
maj  the  obstruction  prove  in  some  cases  as  to  result  in  inflaminatioo, 
ulceration,  ami  even  perforation  of  the  bowel. 

Among  other  causes  of  obstruction  due  to  abnormal  content*  may 
be  mentioned  enteroUths.  These  are  intestinal  concretions  formed  of 
various  nuclei,  as  gall-stones,  hardened  feces,  phosphates  of  lime  and 
magnesia,  various  foreign  substances^  and  organic  derivatives.  rJ»n« 
of  tantfled  ascarides  may  mass  sufficiently  to  cause  obstruction, 

Gall'Stones  not  infre<iuently  become  impacted  in  the  duodeno-j' 
or  ileo-cecal  regions  after  ulceration  through  the  duct,  except  v 
case  of  very  small  stones,  which  enlarge  subsequently  by  at- 

Foreign  bodies,  hs  jiins,  buttons,  coins,  fruit-b tones,  may  :i 
obstruction  of  the  bowel.      It  is  stated    that   even  insoluble  mineral 
metlicines,  a.s  bismuth  or  magnesia,  have  caused  obstruction  by  accu* 
mulation  in  the  intestines, 

(h)  Tumors. — Tumors  cause  a  form  of  chronic  obstruction  that  may  at 
any  time  develop  suddenly  into  the  acute  type.  They  may  do  so  either 
as — (1)  new  growths  in  the  wall  of  the  intestine  itself,  or  by  (2)  com- 
pre9non  and  traction  from  without.  Again,  the  intestinal  neoplaflms 
may  be  malignant  or  benign  in  nature.  Carcinoma  of  the  bowel  is  at 
once  the  most  frequent  and  important  of  these.  It  may  be  either  cir- 
cumscribed and  annular,  causing  a  gradual  narrowing  of  the  bowel- 
lumen,  or  a  iliffused  infiltration  of  the  intestinal  wall,  commencing 
either  in  the  mucosa  or  in  its  glands  (cylindric  epithelioma).  Ita  incMlt 
common  seat  of  growth  is  the  large  bowel,  about  the  sigmoid  flexure. 
The  mesenteric  and  retroperitoneal  glands  are  usually  secondarily 
affected.  Ulceration  of  tbe  bowel  and  catarrhal  inflammation  of  the 
mucous  membrane  above  the  carcinoma  may  coexist  late  in  life* 

Sarcoma  usually  attacks  the  smalt  bowel,  starting  beneath  the 
mucosa,  and  is  of  the  recurrent  variety.  Regional  infection  of  the 
mesenteric  and  retroperitoneal  glands  {LdbiteiuB  cancer)  is  aldo  a  ujiuaI 
conse(|uence  of  sarcoma.     It  may  occur  in  children  or  in  young  odalts* 

Benign  tumors  may  be  polypoid,  adenomatous,  flbromatoufl^  ajid 
lipomatous.  Intestinal  obstruction  due  to  com))ression  or  traction  may 
be  caused  by  tumors  (omental)  or  by  adhesions  of  the  pelvic  viseera- 

(f)  Oicatricial  Htrietures  cause  chronic  intestinal  obstruction,  tm  mder 
the  healing  of  various  ulcers,  the  cicatrices  of  which  slowly  contract. 
Cicatricial  stenosis  of  the  colon  is  commonly  due  to  the  cicatrization  of 
dysenteric  ulcers.  In  the  rectum  the  stenosis  is  usually  a  result  of  a 
syphilitic  lesion.  Tuberculous  and,  very  rarely,  typhoid  ulceration  mmy 
be  followed  by  stricture  of  the  small  intestine. 

(d)  Congenital  stricture  is  rare,  and  is  more  purely  surgical  than  thi* 
preceuing  caaefl.  It  is  often  an  occlusion  or  an  imperforate  condition 
of  the  anus  (atresia  am'),  and  is  only  mentionablc  in  this  connection. 

(e)  Paresis  of  Perisitalsis. — This  condition — called  also  adynamic  oi- 
ftruction — while  it  is  a  fiinctional  affection,  is  held  to  be  either  a  cir- 
cumscribed or  diffuse  paresis  of  the  intestinal  muscular  coat*  It  i§ 
caused  by  some  such  inflammatory  disturbance  as  enteritis  or  peritonitis, 
or  even  by  the  manipulations  employed  in  prolonged  abdominal  s^ctioof^ 
In  such  cases  the  obstruction  is  due  to  an  accumulation  of  fece^i  ajitl 
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psefl  in  the  paretic  portion  of  the  bowel,  causing  marked  tympanites, 
Vomiting,  and  constipution. 

Special  Pathology. — The  pathologic  changes  that  accompany 
nearly  every  form  of  intestinal  obstruction  are  briefly  stated  as  follows: 
Accumulative  dilatation— with  hYpertrophy  in  chronic  cases — of  the 
intestine  above  the  seat  of  disorder,  and  an  emptiness,  narrowing,  and 
eren  atrophy  helow  the  obstruction.  The  affected  walls  of  the  bowel 
are  inflamed,  and  there  is  a  surrounding  acute  or  chronic  peritonitis, 
Cat&rrhal  and  sometimes  diphtheritic  inflammation  of  the  mucosa  may 
develop*  Gaogrene,  ulceration,  and  perforation  of  the  bowel,  with 
resulting  generalized  peritonitis,  may  also  ensue. 

Symptoms* — Acute  ObBtruction. — ^There  is  a  suddenly  developed  ^^6- 
i/(?7«r«fi^  ^>frm  that  may  follow  some  abrupt  or  severe  exertion.  Earhi 
mmiting  and  ahmolute  efmstipation  nre  also  conspicuous  and  important 
symptoms.  If  the  obstruction  is  high  in  the  small  bowel,  distressing 
mccough  and  eructations  may  precede  the  vomiting.  Except  for  the 
possible  discharge  of  the  intestinal  contents  below  the  seat  of  obstruc- 
tion, the  constipation  is  usually  complete  and  obstinate.  Accompanying 
the  latter  condition  there  is  tympanites,  which  is  most  marked  in  oV 
struction  of  the  colon.  Intermittent  and  colicky  at  first  (partial 
obgtrtiction — Treves),  the  pain  soon  becomes  agonizing  and  constant. 
Vomiting^  also,  alternating  with  painful  retehing^  is  more  constant  and 
severe  after  several  hours.  The  material  at  first  ejected  is  gastric  and 
mucons;  it  then  becomes  bilious,  and  finally  is  characteristically  ster- 
coraceous,  due,  most  probably,  to  the  putrid  decomposition  of  stagnated 
contents  above  the  obstruction. 

The  co7iMitutional  symptonw  develop  early,  are  intensely  threatening 
to  life,  and  cause  rapid  and  profound  depression  and  collapse.  The 
pinched  and  pallid  features,  cool  and  moist  skin,  Hippocratic  expression, 
rapid  and  feeble  pulse,  the  usually  subnormal  temperature,  shallow  and 
accelerated  breathing,  marked  thirst,  scanty  urine,  great  anxiety  and 
prostration, — all  indicate  the  gravity  and  danger  of  the  condition. 

The  phifsical  examination  will  discover  a  swollen,  extremely  tender, 
and  tympanitic  belly.  Exaggerated  peristalsis  of  the  intestine  above 
the  obstruction  may  be  visible  on  the  surface  of  the  abdomen,  Bor- 
borygmi,  gurgliog,  and  splashing  may  be  heard  on  auscultation. 

Chronic  Obstruction. — The  symptoms  are  more  dependent  upon 
the  special  causes  operating  than  in  acute  obstruction.  The  fact  that 
early  in  the  case  only  partial  obliteration  of  the  intestinal  lumen  may 
be  rightly  inferred  in  many  of  the  chronic  forms  of  obstruction  has 
given  rise  to  the  discriminating  term  of  intent  in  a!  conitrietion.  In  gen- 
eral, the  clinical  history  is  one  of  iTtf^reamnf/  and  intractable  eojistipa' 
ti&n^  sometimes  alternating  with  diarrhea,  rlue  to  catarrhal  inflammation 
of  the  mucosa  above  the  obstruction.  Paroxysms  of  colicky  pain  and, 
Iftt^r,  augmenting  ti/7npanite9,  vomiting^  and  i/riMration^  attend.  These 
symptoms  may  merge  suddenly  into  those  of  the  acute  form  of  obstruction. 
The  bowel-movements  in  chronic  obstruction  are  irregular,  infret|uent, 
slight,  and  sometimes  accompanied  by  pain  and  tenesmus.  The  stooli 
consist  often  of  small,  hard,  ribbon -like,  or  scybalous  masses,  and  may 
contain  blood  and  mucus.  When  the  stenosis  is  in  the  small  intestine 
tbe  constipation  is  less  apt  to  occur  on  account  of  the  fluidity  of  the 
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contents.  Sometimes,  and  particularly  in  old  people,  the  rectum  be* 
comes  distended  with  hardened  accumulations  of  fecei^ ;  there  is  in  aueh 
cases  a  constant  feeling  of  fulness  and  a  harassing  desire  to  defecate, 
but  the  attempts  thereat  are  ineffectual.  The  pain  of  fecsl  imjmetioii 
may  be  due  either  to  colitis  or  to  peritonitis,  and  may  be  referred  to  the 
regions  of  the  cecum  or  sigmoid  flexure. 

In  maligvant  and  in  cicatricial  stenamt  there  are  a  prolonged  and 
variable  history  of  constipation,  occasional  vomiting,  localized  pain, 
meteorism,  and,  in  cancerous  cases,  the  development  of  the  characieri«- 
tic  cachexia  and  the  progressive  emaciation. 

Physical  Examination. — Inspection  shows  the  abdomen  to  be  dis- 
tended from  meteorism,  the  movements,  and  contour  even,  of  the  coils 
of  intestine  in  active  peristalsis  above  the  seat  of  etricture  being  evi- 
dent. A  tumor  or  the  throbbing  aorta  (excited^  perhaps^  by  pressure 
of  the  distended  bowel  or  growth)  may  be  palpated.  Tympany  and 
borborygmoua  noises  may  also  be  note<l. 

Diagfnosis* — Locality  of  the  Obstruction. — Given  the  symptoms  of 
a  sudden,  severe,  and  exacerbating  pain  in  the  abdomen;  of  marked, 
and  later  feculent,  vomiting;  of  absolute  constipation  and  of  tympanites 
and  profound,  early,  systemic  depression, — a  diagnosis  of  acute  intestinal 
obstruction  may  be  easily  made.  The  determination  of  the  seat  of 
trouble,  however,  is  often  very  difficult.  First  may  be  mentioned  the 
'differential  diagnosis  between  obstruction  occurring  in  the  small  anil  in 
the  large  intestine.  It  may  be  noted  of  the  former  that  vomiting  occurs 
early,  is  scanty,  and  later  feculent,  while  in  the  latter  there  is  les*  vom- 
iting and  the  vomitus  is  seldom  feculent.  Again,  in  obstruction  of  the 
small  gut  the  distention  is  both  less  marked  and  higher  sitnated,  whi[ 
in  that  of  the  large  gut  tympanites  is  often  quite  marked,  is  more  c« 
tral,  is  associated  with  tenesmus,  and  sometimes  with  mucus  and  lilno 
If  the  cause  of  obstruction  be  a  tumor  or  stricture,  the  locality  may 
successfully  palpated  or  the  lower  limit  of  the  active  coils  of  Lypertro- 
phied  intestine  may  be  defined. 

In  stenosis  of  the  duodenum  or  jejunum,  owing  to  the  stagnalioa 
and  decomposition  of  albuminous  substances,  the  products  of  whieb 
(indol  and  phenol)  are  absorbed  and  partlv  excreted  bv  the  urine,  use 
may  be  made  of  the  discovery  of  inereaseo  amounts  of  indic^n  in  the 
urine  for  diagnostic  purposes.  On  the  other  hand,  in  stenosis  of  th« 
large  intestine  the  urinary  test  may  be  negative*  since  the  albuminoitf 
elements  of  the  intestinal  contents  are  absorbed  before  they  r  -  *  *'" 
stenosed  portion  of  bowel,  where  stagnat  ion  and  putrefaction  can  t 

Examination  per  rectum  with  the  finger  or  with  the  rt 
means  of  liquid  distention  or  gaseous  inflation  of  the  colon,  n  ^b| 

to  determine  the  seat  of  obstruction  in  certain  cases.     The  dciecuiin  of  I 
deeply-seated  incarcerated  hernia  (in  the  abdominal  fossse  and  puuche 
diaphragm,  or  obturator  foramen)  is  often  made  only  postmortem. 

Nature  of  the  Obstruction. — This  is  even  more  difficult  of  n^ 
than   the   preceding.     The   following  causes  of  obstruction   ^^ 
differentiation  may  be  referred  to  in  attempting  a  diagnosis : 
latioN  often  affords  a  previous  history  of  peritonitis  or  abdom 
tion  or  of  recurrent  attacks  of  abdominal  pain,  occurring  mostly 
young  adults.     £arly  fecaloid  vomiting  is  common. 
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Intussusception  usually  gives  a  negative  previous  history.  The  sud- 
denness of  the  attack,  without  appreciable  cause,  occurring  in  a  child, 
and  associated  with  colicky  pain,  tenesmus,  and  the  presence  of  mucus 
and  bloody  stools,  and  of  an  elongated  cylindric  tumor  in  the  right 
iliac  or  umbilical  regions,  however,  render  this  condition  easy  of  diag- 
nosis in  some  instances.  It  is  to  be  noted  that  absolute  constipation 
and  meteorism  here  are  unusual.  The  intussusception  may  be  felt  in 
the  rectum. 

In  volvulus  it  may  be  helpful  to  elicit  a  history  of  former  constipa- 
tion and  flatulence,  with  evidences  of  atony  of  the  bowel,  in  persons  of 
advanced  years,  along  with  marked  abdominal  tympany,  tenderness 
over  a  distended  coil,  which  may  perhaps  be  outlined  (Wahl),  a  rigid 
abdomen,  and  sometimes  dyspnea  from  great  gaseous  distention. 

The  history  in  cases  of  fecal  obstruction  is  nearly  always  one  of 
obstinate,  habitual  constipation,  and  occurs  especially  in  females  and 
neurotic  subjects.  The  onset  is  gradual ;  pain  is  less  acute;  and  tym- 
ny  and  fecal  vomiting  are  less  prominent  and  late  in  appearance, 
ecal  masses  in  the  colon  and  rectum  may  be  palpated,  and  even  in- 
dented, particularly  in  the  cecal  and  sigmoid  flexures.  Dulness  is 
present  on  percussion,  with  slight  tenderness  over  the  tumor. 

Obstruction  due  to  large  enteroliths  or  foreign  bodies  may  be  only 
surmised ;  especially  is  this  true  when  symptoms  of  appendicitis  arise. 

Biliary  calculi  may  give  a  history  of  previous  attacks  of  hepatic  colic 
and  jaundice. 

In  the  chronic  obstructive  form  of  stricture  of  the  bowel  due  to  cica- 
trices or  neoplasmata  the  history  of  dysentery,  tuberculosis,  sarcoma, 
or  carcinoma  should  be  considered.  The  detection  of  an  irregular  tumor 
and  the  cancerous  cachexia  point  to  malignancy. 

In  obstruction  caused  by  intestinal  paresis  there  is  generally  a  history 
of  a  previous  enteritis,  peritonitis,  or  celiotomy.  The  abdomen  is  smooth, 
thoush  tympanitic  throughout,  and  there  is  no  perceptible  peristalsis. 

Not  rarely  it  will  be  of  therapeutic  as  well  as  of  diagnostic  import- 
ance to  ascertain  whether  an  attack  of  acute  obstruction  is  primary,  or 
whether  it  is  the  terminal  exacerbation  of  a  chronic  condition,  such  as 
carcinoma  of  the  bowel.  Here  a  study  of  the  past  history  of  the  patient,  as 
well  of  the  present  signs  of  a  probable  nature,  will  affbr.d  considerable  aid. 

Dilferential  Diagnosis. — Acute  intestinal  obstruction  must  be  discrim- 
inated from  acute  generalized  peritonitis. 

AcuTB  Generalized  Peritonitis.  Acute  Intestinal  Obstruction. 

Etiology, 
There  is  a  history  of  caasal  conditions  or      There  is  a  history  of  previous  chronic 
diseases  (uloer,  appendicitis,  pelvic  in-         obstruction   or  hernia.     (The  age  of 
fection).  the  patient  if  it  be  intussusception.) 

Symptoms. 
An  early  and  considerable  rise  of  temper-      No  early  rise  (except  in  volvulus),  but 

atare ;  later  variable  or  may  be  absent.  later  with  advent  of  peritonitis. 

Pain  more  continuous  and  diffuse.  Pain  in  short  paroxysms  and  localized. 

Vomiting  is  characteristic,  but  not  ster-      Vomiting  becomes  characteristically  ster- 

conu^us.  coraoeous. 

Collapse  oocars  later.  Earlier  onset  of  collapse. 

Slight  increase  of  indican  in  the  urine.         Excessive  indicanuria,  particularly  when 

the  small  intestine  is  obstructed. 
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Fhj/wiaal  Sifftut, 

uiually      Le»8  miurked  (somctimc^s  pii]liiiJ)t  n 
tht?  ul)«tnictiou  be  fiiUsated  tn  tM  to 

Present  and  pronnunc<Ml  when  tb« 

of  ohfitruction  is  low. 
Tenderness  locolixed. 
Le68  comiuoD«  due  lu  secondArj 

nitis. 
Loud  i^urgUng  und  fiplafthing  coitlidi  i 

dible  ou  au^cuitation. 
Not  BO  if  opemt«d  upon  emrij. 


Distention   of   the  abdomen   is 
general  and  mtLrk«d. 

ViBible  peristaltic  waves  absent 

Tenderness  general. 
SigDi  of  effudon  appear. 

Auscultation  negative. 

Prognosis  almost  hopeless. 

It  must  al^o  be  differentiated  from  atrnte  enteritis,  in  wLiirli 
larly  when  due  to  toxic  miiioniLs)  there  is  uiore  apt  to  be  iiian  ii 

eoiisiiderable  diucus  and  blood,  an  elevated  temperature,  intense  gastric 
pain,  aaaociated  with  traces  of  tbe  poison  in  the  voniitus*  as  well  u.»  with 
it§  efiects  on  tbe  oral  mucous  membrane^  and  an  absence  of  marked 
tympanites  and  fecal  vomiting.  There  are  aUo  localized  pain,  tender- 
ness, and  tumor,  or  there  may  be  collapse. 

The  various  forms  of  abdominal  colic,  as  enteralgia,  hepatalgia,  and 
nephralgia,  should  not  be  mistaken  for  acute  intestinal  obstruction  after 
considering  the  history  of  the  eases,  the  character  and  locality  of  the 
pain,  and  the  absence  of  such  symptoms  as  obstinate  constipation,  fo< 
vomiting,  early  collapse,  intense  local  pain  and  tenderness. 

Course,  Complications,  and  Prognosis.— A  case  of 
struct  ion  usually  term  inn  tea  within  from  two  to  seven  days.  TL« 
form  may  last  weeks,  and  even  months,  with  progressive  emaciation  and 
anemia,  until  the  superaddition  of  more  or  less  acute  symptoms,  lactic 
from  ten  to  fourteen  days.  As  a  rule,  the  prognosis  is  wholly  unfsTO 
able,  and  especially  in  the  acute  cases.  The  chronic  forms,  due  to  fee 
or  other  impactiun.  often  recover  with  the  discharge  of  the  disturbing 
intestinal  contents.  Life  may  be  prolonged  by  surgical  interference  m 
certain  cases  if  they  are  taken  in  their  inception. 

Complieations  that  may  occur,  as  secondary  peritonitis,  ^ngrene, 
perforation,  septico-pyemia,  and  enteritis,  are  all  grave,  and  only  tend  to 
hasten  the  dissolution. 

Treatment. — Whilst  the  treatment  of  intestinal  obstruction  is 
sooner  or  later  essentially  surgical,  att<^ntion  to  the  medical  aspf.*€t  ii 
frequently  of  prime  importance.  The  first  indicntions  for  themp^utic 
interference  in  acute  obstruction  are  presented  by  the  pain  and  thf 
ineessant  vomiting.  The  former  is  to  be  met  by  hypodermic  injeclioDtf 
of  morphin,  which  at  the  same  time  tend  to  arrest  the  excessive  pt?i 
stalsis.  For  the  vomiting  no  other  measures  are  comparable  to  gnastM 
lavage  and  starvation.  It  is  well  in  most  caAes  to  withhold  focid  for 
some  hours  to  prevent  retching  and  aggravation  of  the  condition.  Tk© 
lavage  is  strongly  advised  by  Kusamaul.  who  claims  that  both  the  t^fnsion 
above  the  seat  of  stricture  and  tbe  inordinate  peristalsis  are  thus  greatlj 
diminished  and,  exceptionally,  cured.  It  may  be  repeated  every  asi 
hours.  A  diagnosis  of  intestinal  obstruction  having  been  mn 
out  having  learned  the  cause  or  character  of  the  obstruction,  ».; 
should  absolutely  not  be  given.  If  it  has  been  determined  that  IV 
impaction  is  the  trouble,  it  is  still  prudent  to  avoid  purgatives  until 
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main  mass  has  been  moved,  as  in  many  cases  there  are  both  paresis  and 
inflamination  at  the  seat  of  impaction,  so  tbat  this  class  of  agents  would 
thus  be  useless,  if  not  harmful.  High  rectal  iojections,  copious,  steady, 
and  regularly  repeated,  are  to  be  practised,  using  for  this  purpose  pre- 
fenibly  *^a  warm  saline  solution  of  olive  oil'*  (particularly  if  scjbala 
he  preseDt)  administered  while  the  patient  is  in  an  inverted  position 
bv  means  of  a  fouotain  syringe,  so  that  the  flow  is  readily  eontrollahle. 
The  abdomen  should  be  methodically  kneaded  (a  valtiable  adjunct  in 
tht;  proeedure)  and  the  patient  at  times  well  shaken.  This  method  of 
treatment,  by  hydrostatic  pressure,  can  and  must  be  carried  forward 
without  undue  violence,  and  if  it  be  unsuccessful,  the  intestines  are  to 
be  inflated  from  a  large  inilia-rnbber  bag  with  air  or  hydrogen  gas 
(StllE),  of  which  two  to  three  gallons  may  be  cautiously  introduced. 
Thorough  manipulation  of  the  abdomen  from  below  upward,  particularly 
if  it  be  a  case  of  intussusception,  may  be  combined.  In  the  latter  con- 
dition inflation,  early  and  perseveringly  applied,  cures  the  majority  of 
iMtances.  In  cases  of  intussusception  or  strangulation  of  the  bowels 
these  efforts  should  be  continued  for  twenty-four  hotirs.  when,  if  the 
conditioa  is  not  relieved,  immediate  operation  is  to  be  encouraged  and 
advised.  Although  the  statistics  of  Fitz  show  the  mortality  in  cases 
without  operation  to  be  lower  (09  per  cent.)  than  with  operation  (83 
per  ceot.),  I  am  convinced  from  personal  observation  that  the  less  favor- 
able results  from  abdominal  section  w^onld  not  obtain  if  it  were  per* 
fonned  in  due  time.  To  relieve  the  excruciating  tympanites  the 
plauging  of  a  fine  trocar  and  cannula  into  the  intensely  distended 
bowel,  as  in  case  of  volvulus,  may  be  required. 

In  chronic  obstruction  the  treatment  of  the  underlying  or  etiologic 
conditions  and  various  complications  is  to  be  conducted  on  general  prin- 
ciples. Additionally-^  the  patient's  dietary  is  to  be  arranged  with  care, 
and  the  bowels  moved  with  unfailing  regularity,  by  the  use  of  unirri- 
tating  laxatives  and  enemata.  During  the  periods  of  threatening  com- 
plete occlusion,  with  pain,  the  methods  advocated  above  for  acute  ob- 
stniction  are  appropriate.  If  total  obstruction  persist  despite  medical 
treatment,  surgical  treatment — cnterectomy,  entcrotomy,  or  uther  opera- 
tion, as  the  circumstances  of  individual  cases  may  dictate — -is  required. 

Tie  after-treatment  consists  in  keeping  the  bowels  active  and  regular 
"V  habit,  diet,  and  an  aperient  pill  if  needed.  Massage  and  electricity 
to  the  abdomen  are  found  useful  at  this  time. 


I 


CARCINOMA  OP  THE  INTESTINE. 

(  Carcinoma  Inicst  in  alt's . ) 

Jarctnoma  of  the  intestine  is  perhaps  the  commonest  cause  of 
chronic  intestinal  obstruction.  The  stenosis  is  usually  partial,  and  is 
^U6  both  to  compression  and  to  direct  invasion  of  the  lumen  of  the  bowel 
■oy  the  growth.  Primary  intestinal  carcinoma  is  rare  in  comparison  with 
the  occurrence  of  gastric  carcinoma. 

Pathology^— When  carcinoma  attacks  the  intestine  it  is  usually  in 
the  form  of  a  cylindric-celled  epithelioma,  although  it  may  assume  the 
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various  forms  as  fouDd  in  carcinoma  of  the  stomach — namely^  scirrhoud, 
medullary,  and  colloid.  Tbe  growth  may  be  annular  or  semij>ulypoid,  or 
it  may  occur  as  a  difluse  nodular  infiltration  of  the  bowel-walls.  Clcera- 
tion  of  the  surface  of  the  carcinoma  may  take  place,  and  the  glandular 
structures!  of  the  abdominal  cavity  sometimes  reveal  metastatic  gr<i 
The  most  fre(jucnt  seat  of  intestinal  carcinoma  is  the  rectum*  anc 
in  order  of  frer|nency  are  the  sigmoid  flexure,  the  transverse  and  dc^cietil 
ing  colon,  the  papilla  dnodenalig,  the  ascending  colon,  and  the  lower  %t 
middle  portions  of  the  ileum.  The  bowel  is  dilated  above  the  confitriJ 
tion.  and  is  usuiilly  filled  with  an  aecumulution  <»f  fecal  matter. 
muscular  coat  is  hypertrophicd.  Below  the  narrowing  the  iDtentine  maT 
be  atrophied.  Rectiil  adenoma  may  develop  into  carcinoma  (adeoo- 
sarcoma). 

Stiolo^. — Heredity  and  advanced  age  are  of  chief  importance  ; 
predisposing  causes.  Whether  or  not  antecedent  intestinal  ulceraliii 
may  afford  a  probable  nidus  for  carcinomatous  growths  is  doubtful* 

Symptoms*^ — A  description  of  the  course  of  rectal  car einoma  bellMsd 
more  properly  to  surgical  works.     The  chief  symptoms  are  prof/reifM 
incredt^hiff  distresH  and  radlathuj  pain  in  the  rtictum  ;  these  occur,  at  firat, 
during  defecation  only,  but  later  almost  constantly.  There  may  be  diarrhe 
alternating  with  constipation,  and  the  feces  often  contain  blood  and  mac 
Gradual  bodibf  wastintj  and  increasing  mental  anxiety  are  aaBociat 
Paralysis  of  the  anal  sphincter  and  consequent  incontinence  may  en       _ 

The  symptoms  of  carcinoma  of  the  bowel  aboiw  the  rectum  arc  often 
vague,  and  vary  according  to  the  portion  involved  by  the  neoplasm. 
With  or  without  an  appreciable  tumor  in  the  abdomen  the  cliDical  his- 
tory is  usually  that  of  chrome  ohafipaiion  of  the  intestines,  Thero  Ar« 
irregular  attacks  of  »harp^  colicky  paiuH^  especially  a  few  hours  after 
eatings  distressing  defecati<nK  <»bstjnate  constipation,  perhaps  alternatri 
with  diarrhea,  sometimes  vomiting,  which  may  be  feculent,  and  not  tarj 
slight  meteoriiiui.  The  t^pecial  symptoms  of  carcinoma  of  the  pa/  ^ 
Vafer  are  vomiting,  jauuilice,  and  colic.  The  progressive  emaeS 
and  debility  of  the  patient  are  marked.  In  advanced  cases  of  atenc 
the  fi'cv^  are  passed  in  small,  compressed  lumps  resembling  sheep^s  dui 

Physical  Examination. — Itfsprction  of   the   abdomen    may  show  It 
presence  of  a   tumor  along  the  line  of  the  sigmoid   flexure  or  coloi 
peristalsis  may  be  seen  above  the  site  of  the  carcinoma,  communicafii 
its  movements  to  the  abdominal  walls.     Palpation  may  be  resorl^Ki 
in  order  to  confirm  the  above,  and  the  growth  is  then  fre<piently  foui 
to  be  nodulated.     A  sign  which  is  practicallj'  diagnostic  of  stenosis 
a  sudden  appearance  of  small  coils  of  bowel  i^hich  vanish  very  quiclsl 
and  reappear  again  (Boas).     Pereumion  may  give  either  dulnesi*  or] 
muffled  tympany  over  the  tumor  and  for  some  di.stance  above,  on  aecoui 
of  accumulated     masses    of   feces.     This    area    of  impaired     in  test  it 
tympany  may  hi'  sharply  defined. 

Diagnosis. ^Th is  may  rest,  in  some  cases,  upon  heredity,  the  i 
the  evidences  of  the  cancerous    cachexia,  sharp,   radiating    abdomlr 
pain?i.  blMody  stools,  and  the  detection  of  a  firm  and  nodular  tumor. 

Differential  Diagnosis. — (^7)  Carcinoma  of  the  bowel  above  the  rectum 
needs  to  be  discriminated  from  other  abdominal  tumors.  The  presence 
of  the  following  may  render  the  diagnosis  of  carcinoma  during  lift*  weL 
nigh  impossible:  sarcomata,  Hbromata^  myomata^  udcnQmata^  iLud 


CARCINOMA    OF  THE  INTESTINE. 

imata,  all  of  which  may  produce  symptoms  of  obstruction  like  those 
due  to  carcinomatous  growths.  The  cancerous  cachexia  mny  be  eimu- 
Uted  by  other  conditions.  The  advanced  age  of  the  pnticnt  and  the 
distressingly  rapid  and  downward  progress  of  the  disease  will,  however, 
point  toward  malignancy.  Fecal  tumorB^  enteroliths^  foreign  bodies,  and 
pmtonitie  adhesions  may  need  to  be  excluded  also.  It  is  to  be  recollected 
that  fecal  masses  may  exist  above  and  overshadow  the  presence  of 
carcinoma  of  the  intestine.  When  peritonitic  adhesions  are  present, 
inquiry  may  elicit  the  previous  existence  of  peritonitis  (Eshner). 

(h)  The  portion  of  the.  bowel  involiyed  by  the  neoplastic  growth  is  also 
difficult  of  definite  diagnosis,  except  when  it  occurs  in  the  rectum,  when 
tie  digital  and  visual  examination  of  the  parts,  supplemented,  it  may 
be,  by  microscopy,  are  sufficient.     The  locality  of  the  tumor  a«  detected 
bj  palpation,  associated  with  special  symptoms,  is  of  value  in   arriving 
&t  a  diagnosis  of  the  diseased  portion  of  boweh     Heulin  *  has  studied 
carefully  primary  cancer  of  the  duodenum,  and  asserts  that  the  com- 
parative freijuency  of  duodenal  involvement  is  due  to  limited  motion  of 
tie  organ,  being  thus  subject  to  injury.     When   it  occurs   above  the 
papilla  of  Vater  the  symptoms  greatly  resemble  those  of  dilatatiofi  of  the 
ihmach.     An  important  point  separating  carcinoma  above  from  that 
below  the  papilla  is  the  presence  or  absence  of  bile  in  the  vomit,   being 
absent  if  situated  above.     When  the  carcinoma  involves  the  papilla  of 
Vater   symptoms  of  biliary  obstruction    necessarily   follow;      A   hard 
nodular  mass  may  sometimes  be  felt  in  the  lower  epigastric  region ; 
this  coupled  with  increasing  gastric  dilatation  and  marked  persistent 
jaundice  would  indicate  carcinoma  of  the  duodenum.     It  is  apparent, 
however,  that  carcinoma  of  the  pj^loru^,  of  the  left  lobe  of  the  liver,  or 
of  the  omentum  or  mesenteric  glands,  or  a  thickened  cecum  might  all 
be  easily  confounded  with  carcinoma  of  the  bowel  at  various  adjacent 
parts  of  its  course.     The  injection  of  fluid  into  the  bowel  may  be  re- 
sorted to  in  locating  the  probable  situation  of  the  growth.     Thus,  if 
obstruction  from  carcinoma  exists  in  the  sigmoid  flexure,  liquid  will  be 
arrested  there  and  the  rectum  distended;  while,  if  the  stenosis  be  high 
up  in  the  large  or  small  intestine,  the  colon  will  be  found  com parativeiy 
emptied  of  feces  and  will  be  distended  with  the  injected  liquid, 

Catirse  and  Complications. — Carcinoma  of  the  intestine  some- 
times runs  a  rapid  course,  and  may  last  hut  a  few  months  or  even 
weeks ;  in  the  scirrhous  variety,  however,  the  disease  may  last  two  or 
three  years. 

Intestinal  carcinoma  may  perforate  the  bowel  and  cause  fatal  puru- 
lent peritonitis,  and  carcinoma  of  the  rectum  may  perforate  and  invade  the 
Tagina  and  bhidder,  causing  purulent  vaginitis  and  cystitis.  (h%  owing 
to  extreme  distention  by  fecal  jiceutnulation  between  a  cancerous  stricture 
of  the  sigmoid  flexure,  for  instjint'e,  and  tlie  resistant  ileo-cecal  valve, 
rupture  of  the  eohm,  followed  by  n  terminal  peritonitis,  niity  result. 
Extension  of  the  growth  into  surrounding  tissues,  with  ulceration,  may 
lead  to  cellulitis,  phlebitis,  and  pyemia. 
The  prognosis  is  almost  hopeless. 
Treatment. — This*  from  a  strictly  medical  standpoint,  is  simply 

»  Gat,  i^inrn,  tk  Mid.  tt  de  Oir.,  Feb.  13,  1898;  Jtoe  <fc  Pbm,  1897;  Saandera' 
TwB(»k.  1S99,  p,  194. 


DISEASES  OF  THE  DIGESTIVE  SYSTEM. 

palliative.    The  diet  should  be  highly  nourishing  und  ensiljr  nsgimiUbla, 

but  when  the  symptoms  of  acute  obstruetian  supervene  the  adf 

tion  of  food  by  the  mouth  is  contraindieated.     Attention  to  thr 

the  bowels  by  the  use  of  enemata,  or  of  the  aloin,  strychnin,  auid  belli- 

donna  pill  is  necessary  in  most  cases.     Opium  or  cannabis  indica  for 

the  pain,  and  stimulants  for  the  depression,  may  also  be  eerviceable. 

Lavage  of  the  stomach  gives  decided  relief  when  decomposing  mat- 
ters tend  to  cause  regurgitation  on  account  of  the  damming  back  of 
accumulated  food-detritus. 

Carcinoma  of  the  bowel  may  be  treated  surgically  by  colotomy,  ex- 
cision, lateral  anastomosis  of  the  bowel,  enterostomy,  and,  if  the  growth 
be  situated  in  the  rectum,  by  extirpation  by  means  of  sacral  resectioD 
i^Knnkes  operation ). 


'      HABITUAL  CONSTIPATION. 

( CosiwencMg,) 

Definition. — Chronic  fecal  retention,  habitual  infrequency,  irregu* 
larity,  difficulty,  or  insufficiency  of  the  evacuations  of  the  bowels. 

Although  constipation  is  a  symptom,  and  although  habitual  consti* 
patio n  is  frequently  a  symptom  of  chronic  disease,  the  causal  elemefitn 
of  the  latter  may  be  so  indefinite  and  obscure  that  the  former  takes  on 
all  the  individual  importance  of  a  functional  affection.  I  describe  habit- 
ual constipation,  therefore,  as  a  disease  mil  (/tmerinf  (**  idiopathic  *'), 

[Etiology. — In  the  majority  of  cases  habitual  constipation  is  the 
direct  cflect  of  a  lack  of  expulsive  or  peristaltic  power,  and  also  of  a 
deficiency  of  the  hepatic  and  intestinal  secretions.  Two  seta  of  eaiifi€« 
operate  to  bring  about  these  conditions  of  abnormal  defecation : 

General  Causes. — (a)  Temperament :  it  ha«  been  observed  often  that 
people  of  a  nervous  and   ''  bilious  *'  or  motive  temperament,  of  the  dark 
type,  are    much    troubled    with    constipation.     Anemic    brunets^ — |>cr- 
sons   having   pale  skin  and   dark   hair   combined — are   particularly   ^> 
affected,  although  alternating  periods  of  diarrhea  may  supervene^  i.wif,  r 
to  the  hydremic  state  of  the  blood.     *' Torpid  liver'*  and  *'slu_ 
bowels*'  are  commonly  held  to  be  synonymous  with  these  phys^ 
ractoristics.     (h)  Habit:  a  sedentary  life  conduces  to  secretive  ii: 
Thus,  a  lazy  life,  in  which  the  calls  of  nature  are  irregularly  attt.^n«i> 
or  habitually  neglected,  leads  to  fretiuent  over-disteution  of  the  r« 
and  paresis,  a  common  cause  of  chronic  constipatioo.     Again,  the  \ 
nine  false  modesty  (so  called)  that  prompt**  a  postponement  and  su| 
sion  of  the  desire  to  defecate  in  public  places,  as  well  aa  the  hab 
hurried  performance  of  the  act  in  illy-kept,  uncomfortable,  and  unsani- 
tary closets* — all  these  tend  to  obtund  the  sensibility  of  the  bowel  to 
fecal  masses  in  the  rectum.     The  accumulation  of  these  fecal  masses 
causes  paralytic  over-distention,  their  burdening  into  scybala,  and  ililB- 
culty  of  ex^pulsion,     {e)  Oeneral  hodilt/  weaknrgn^  and  duieaie$^  as  neur- 
asthenia, hysteria,  anemic  brain-   and   spinal-cord   affections  (causing 
inhibitory  disturbances  of   the   intestinal   nerve-su[*ply),   acute    fevers, 
hepatic  disorders,  especially  the  presence  of  jaundice,  and  the  habilQsI 
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dependence  upon  and  use  of  purgatives,  (d)  Bief :  the  constant  use  of 
CKmcentrated  artides  of  food,  as  meats,  in  which  little  residual  mat- 
ter is  left  to  stimulate  the  bowei  to  peristalsis.  On  the  other  hand,  a 
very  coarse  diet  may  leave  such  an  excess  of  residue  as  to  cause  fecal 
impaction,  (e)  A  change  of  drinking-water,  or  water  from  chalky 
regions,  (/)  Abundant  and  prolonijed  diuresis  and  dkydwrcsk,  by 
caoaiDg  loss  of  fluids,  also  may  induce  chronic  constipation. 

Local  Causes. — [a)  Atony  of  the  abdominal  muscles  from  obesity*  or, 
in  females,  as  a  result  of  many  pregnancies,     (b)  Atoni/  of  the  large  ^ 
boftd  (the  sigmoid  flexnre  in  particular)  from  chronic  colitis,     (c)  Prts-  fl 
ittff  6^  tumors,     (d)  The  presence  of  Intestinal  stenosis  from   external    " 
or  internal  constriction,     {e)  Conijenital  strict ure  or  giant  growth  of  tlie 
colon,  with  coprostasis  (as  in  Formad's  case),     (/)  Tonic  contraction 
of  the  iQUScular  coat,  as  in  basilar  meningitis  and  lead-poisoning. 

Symptoms* — In  cases  in  which  there  is  no  adequate  cause  for  habit- 
ual ennstipation  other  than  a  constitutional  and  perhaps  an  inherent  pe- 
caliarity  there  may  he  the  ap]>earance  of  perfect  health.  Nothing  is 
complained  of  save  the  fact  that  an  evacuation  of  the  bowels  occurs  too 
infra [uently.  It  should  be  borne  in  mind  here,  however,  that  the  term 
**  constipation'*  is,  individnally  speaking,  almost  wholly  a  relative  one — 
J.  «*one  person  may  enjoy  good  health  with  but  one  evacuation  every 
other  day,  another  with  two  passages  per  diem,  while  stilt  another  must 
have  one  stool  a  day,  e<rteris  pariims^  to  feel  perfectly  well.  The  last  is 
usaatly  considered  an  average  normal  state  with  most  people.  Persons 
FTjch  as  are  instanced  above,  in  apparently  good  health,  but  observing 
tbat  they  have  to  defecate  less  often  than  many  others,  sometimes  grow 
anxious,  worried,  and  even  hypochondriac,  until  assured  that  they  are 
not  truly  constipated  if  enjoying  perfect  physical  ease. 

Symptoms  of  habitual  constipation  may  be  direct  or  reflex.     Direct 
^rhcal  troubles  are  seen  in  the  feeling  of  fulness,  weight,  and  pressure 
I        i&  the  perineum  and  abdomen.     Flatulence,  colicky  pains,  and  alterna- 
^m  ting  diarrhea  occur  not  infrequently.     The  hurrieti  and  inattentive  per- 
^V  lormance  of  defecation  gives  rise  to  the  so-called  ^*  cumidative  constipa- 
tion/' in  which  the  accumulated  feces  are  but  partially  evacuated  with 
the  movement,  and  the  rectum  conseqnently  is  not  emptied.     A  sense 

k^f  fulness  then  remains,  and  complete  relief  is  not  felt  in  these  cases. 
Reflex  and  general  symptoms  are  malaise,  languor,  hebetude,  irrita- 
**^lity  of  temper,  headache,  facial  flushing,  palpitation,  cold  extremities, 
*Jlorexia,  vertiginous  attacks,  paresthesia,  menstrual  distress  in  women, 
Ueeplessness,  and  bad  dreams.  Pressure  on  the  sacral  and  visceral 
^^rves  may  cause  neuralgias.  The  tongtie  is  coated.  Palpation  of  the 
^Ddomen  often  shows  the  presence  of  doughy-like  fecal  tumors  at  the 
^eciim  or  at  tlie  hepatic,  splenic,  and  sigmoid  flexures,  or  of  bologna- 
like masses  at  intervening  places.  In  marked  cases  attacks  of  nausea 
^d  vomiting,  with  diarrhea,  may  ensue ;  fever  may  also  be  present,  and 
typhoid  fever  even  may  be  simulated  (Jleigs). 

Complications  and  Sequelae.— Hemorrhoids,  ulcerative  colitis, 
perforation,  and  enteritis  may  be  associated  with  chronic  constipation, 
rfot  rarely  do  we  have  as  results  dilatation  of  the  colon  or  sacculation, 
with  the  presence,  in  old  people  mainly,  of  tnteroUths  (calcified  scyb- 
ala) ;  also  intestinal  obstruction  and  typhlitis,  or  cerebral  hemorrhage 
or  hernia  from  violent  straining  efi'orts. 
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Diagnosis* — Bearing  in  mind  the  relativity  of  constipation  in  dif- 
ferent individuals,  the  diagnosis  is  read  at  sight.  The  detection  of  the 
causes  is  not  difficult,  though  sometimes  tedious-  Hypochondria«i«  or 
melancholia  should  be  carefully  placed  either  as  precedent  to  or  coniK'^ 
quent  upon  chronic  constipation,  the  nervous  condition  often  actiog  to 
produce  the  latter,  and  vi(*e  verad. 

The  progfnosis  is  usually  favorahle,  but  should  be  guarded. 

Treatment* — Hygienic, ^ — Causative  factors  must,  of  course,  be  re- 
moved,  modified,   or    lessened*     Systematic  regularity  as  to  time  and 
frequency  and  sufficiency  of  movements  of  the  bowels  should  be  en- 
joined upon  and  practised  by  the  patient.    Exercise  is  of  signal  valne,  and 
particularly  horseback  riding  or  gymnastic  motions  that  brin;/ 
dorainal  muscles  into  play.     Attention  to  the  calls  of  nature  - 
esteemed  a  duty,  and  proper  time  and  heed  must  always  be  given  to 
the  completeness  of  defecation.     Young  girls  especially  should  be  in- 
structed in  this  regard.     The  wholesale  swallowing  of  cathartics  is  to 
be  vigorously  combated.     The  dietetic  regimen,  if  properly  looked  nf*  r 
often  7ivails  much  in  relieving  this  affection,  and  foods  calculated  i 
easily  digestible,  but  leaving  a  moderate  residue  after  digesti*  ' 
be  recommended.     Such  are  bread  made  of  unbolted  flour,   | 
vegetables  and  fruits,  butter,  and  such  laxative  articles  as  figs  or  L 
A  glass  of  cold  water  taken  regularly  at  bed-time  and  in  the  mori.«««i^ 
before  breakfast  is  efficacious  and  a  point  of  common  knowledge- 
Remedial. — The  methods  and  means  offered  for  the  cure  of  chr     ' 
constipation  number  legion.    From  the  little  aperient  pill  or  '*  periM 
persuader  "  to  the  cannon-ball  rolled  externally  along  the  course  of  the 
large  bowel  is  made  up  such  a  list  of  drugs  and  measures  as  to  leave  un- 
tenable any  plea  of  lack  of  resource  that  may  be  advanced.     I>rH^ 
oaciipt/  a  nuhordinate  part  in  the  trefitfuent  of  hahhunl  constipation. 
Indeed,  their  use  should  be  restricted  mainly  to  those  periods  when 
the  bowels  become  unusually  obstinate  and   when  a  more  or  less  frpc 
movement  is  urgently  needed.      That  the  constant  use  of  laxative  niid 
purgative  drugs  tends  to  a  confirmation  of  the  condition,  and  its  alti- 
mate  resistance  to  the  action  of  cathartics  when  circumstances  will  bare 
reijuired  their  use,  is  familiarly  known. 

I  have  found  of  value  in  lithemic  and  dyspeptic  subjects  the  laxative 
bitter  waters  (Hunyadi  Janos,  Kissingen,   Friedrich shall,  Carlsbad). 

Drugs  employed  to  unload  a  filled  bowel  may  at  times  be  used  spar- 
ingly and  in  the  smallest  adequate  f|uantities ;  the  mildest  forms  should 
be  selected.  Since  the  constipation  is  only  temporarily  relieved  by 
catharsis^  the  frequent  use  of  strong  purgatives  in  large  doses  only 
tends  to  render  the  bowel  accustomed  to  their  use.  Creosote  in  large 
doses  has  recently  been  highly  recommended;  it  probably  relieves  tne 
constipation  by  overcoming  the  intoxication. 

Among  those  laxatives  and  cathartics  most  commonly  used  may  be 
mentioned  aloes,  rhubarb.  Rochelle  and  Epsom  salts,  compound  lioorice 
powder,  castor  oil,  jalap,  senna,  mercury,  colocynth,  and  podophyllin. 
Important  adjuncts  in  combination  with  one  or  more  of  the  above  arf 
the  extract  of  nux  vomica  (or  strychnin)  and  the  extracts  of  belladonna, 
hyoscyamus,  and  physostigma.  The  much-uscil  alf>es,  strychnin,  and 
belladonna  pill  c^in  bo  used  for  a  considerable  length  (»f  time  in  the  hop© 
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rf  Mimdating  a  normal  intedtinal  and  sphmcteric  activity,  and  thus  in- 
hmg  e?en  a  cure  in  some  cases.     The  formula  may  be  made  up  as 


^.  Aloin., 

StrychninjB  sulphate 
Extr.  belladonni^, 
M.  et  div,  in  piL  No,  xx. 
Sig.  One  pill  at  bedtime. 


gr,  iij-v  (0.194-0.324); 
gT.Jri    *0.021t>-0,0324); 
gr.ij-ijss  (0.129-0162). 


Sulphur  in  confection,  along  with  the  official  pill  of  aloes  and  iron* 
kw  keen  recommended  for  the  habitual  constipation  of  anemia.  In 
•enile  atony  of  the  bowel,  with  much  flatulence,  a  laxative  pill  having 
IB  oombi nation  asafetida  or  capsicura  is  often  beneficial. 

The  subjoined  formulae  are  also  rationally  and  empirically  service* 
»bie  in  chronic  constipation  : 


B,  Ext.  cascar.  sagrad., 
Ext.  nucia  vomicae, 
Ext,  physoatigmat,^ 
Ext.  belladonnse, 
M.  et  ft.  in  piL  No.  xx. 


3SS  (2.0); 

gr.  iv  (0.269); 

gr,  iij  (0.194); 

gr.  ij  (0.129). 


Sig.  One  at  night,  or  night  and  morning. 

gr.  j  (0.0648),  or  podophyllin,  gr.   ij-iij  (0,129-0.194),  or  ext 
cynth.  conipM  gr.  ij-iij  (0.129-0.144),  may  be  substituted  for  cascara 
in  the  foregoing  formula.) 

The  mechanical  mean.'^  of  relieving  habitual  constipation,  as  by 
emmata.  are  injurious  if  long  continued,  by  reason  of  their  irritating 
effect  on  the  rectal  and  colonic  mucous  membrane,  as  we!l  as  on  account 
of  their  tendency  to  become  incompetent.  At  times,  when  the  stomach 
is  weak  or  irritable,  a  loaded  bowel  may  be  relieved  by  an  ordinary 
enema  of  soap  and  water  or  by  one  containing  ^  to  1  ounce  {16.0— 
32.0)  of  castor  oil,  with  1  or  2  drums  (4.0-8.0)  of  oil  of  turpentine  if 
there  be  some  flatulence.  Glycerin  enematu,  containing  from  ^  to  2 
ounces  (16.0-64.0)  of  the  agent,  may  be  used.  Suppomtories  of  eoap, 
molasses  candy,  or  glycerin  are  included  in  the  armamentarium.  J/a«- 
mge  also  claims  an  important  part  in  the  relief  of  habitual  constipation. 
It  acts  by  stimulating  the  peristalsis  and  the  abdominal  muscles,  and 
should  be  employed  at  set  times  in  the  day  preceding  a  desired  evacu- 
ation of  the  bowels.  The  hand  of  the  mastteur^  or  that  of  the  trained 
patient  even,  when  systematically  used  in  this  way,  may  be  effectual 
when  all  other  means  have  failed.  The  regular  rolling  of  a  metal  hall 
along  the  course  of  the  greater  gut  may  be  mentioned  for  its  novelty  as 
well  aa  for  its  undoubted  efficacy.  The  application  of  the  farad ic  cur- 
rent to  the  abdominal  walls  or  galvanization  of  the  lumbo-ubdominal 
circuit  deserves  proper  trial  in  many  cases,  llyflro-therapeutic  meas- 
ures, or  cold  sponging  and  baths,  are  nearly  always  useful  adjuncts  in 
the  treatment  of  this  often  stubborn  affection. 
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DENTATION  OF  THE  COLON. 

{Ectusia  of  the  Colon:) 


d 


This  is  usually  a  chronic  condition,  though  not  rarely  it  is  acute.     ^^ 
may  abo  be  general,  but  in  the  majority  of  cases  it  is  confined  to  t"Jj^ 
colon,  and  partieuhirly  to  the  sigmoid  llexure.     The  postmortem  fiudin 
are  those  of  hypertrophic  dilatation  of  the  bowel,  and  rarely  ulcerat/ 
and  catarrhal  lesions  of  the  mtestinul   mucosa  are  noted.     The  fiigmoirf 
flexure  is  prone  to  become  dilated  in  subjecti?  in  whom  it  is  congeiiita/Jfj 
eloDgated.     Mya  ^  believes  that  the  condition  is  due  to  a  faulty  devefop- 
nient,  and  not  to  fetal  disease.     Atony  of  the  muscular  coat  is  a  kWiiig 
causative  element.    The  most  distinctive  features  are  cmi»tipatioH,  which 
generally  dates  from  infancy,  and  great  abdominal  diHefition.    In  the 
case  reported  by  Rolleston  and  Hay  ward  peristaliic  waves  were  visible 
upon  the  surface.     Cases  of  this  kind  have  been  mistaken  for  acute 
intestinal  obstruction.     The  condition  may  fluctuate,  constipation  alttT* 
nating  with  regular  daily  movements,  and  the  distention  changing  to » 
normal  softness  of  the  abdominal  parietes  in  some  instances.     I  hitt 
recently  seen  a  case  of  this  kind  in  a  male  aged  twenty-seven,  in  ^hm 
the  aff^ection  had  commenced  in  infiincy.     In  the  treatment  of  the  con- 
stipation resulting  from  congenital  ectasia  of  the  colon,  lavage  of 
intestine  with  a  very  long  tube  is  ^  superior  to  laxatives  or  purgativi 
The  principal  aim  of  treatment,  when  possible,  is  to  overcome  or  ch 
the  causative  conditions.     A  diet  calculated  to  prevent  or  relieve  con* 
etipation  is  indicated  {vide   p.  844).     Vegetable  foods  leaving  a  gros* 
residue  should  he  restricted  or  even  prohibited.     Massage,  galvanism, 
and  hydrotherapy  are  all  capable  of  beneficial  effects  in  suitable  caseSw 
Strychnin  is  a  valuable  remedy,   and  in  cases  attended  with  oonalrid' 
tion,  operation  should  be  recommended  or  at  least  considered. 
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NEUROSES  OF  THE  INTESTmE. 

As  in  the  case  of  the  stomach,  these  embrace  derangements  of  (a) 
secretion,  (6)  sensation,  and  (c)  motion. 


d 


(«)  SEOBETOET  DISTDHBANCBS. 

Unquestionably  the  intestinal  secretion  may.  throngh  a  pnrely^?^ 
vous  influence,  be  augmented.  This  manifests  itself  most  frequentlv  in 
the  firimary  morbid  secretion  of  mucus  (mucous  colic)  and  in  membmnous 
enteritis.  Moreover,  the  fact  that  an  actual  catarrh  of  the  intestit 
mucosa  may  supervene  as  a  secondary  event  is  undeniable. 

MSMBBANOUS   EKTEBITIB. 
(Enteriti*  Met^^branacca.) 

Defittitioti. — ^A  peculiar  pathologic  condition,  chiefly  of  the 
intestine,  attended  by  a  morbid  secretion  of  mucus. 

Pathology. — In  the  truly  primary  form  there  are  no  morbid  lesions 
*  Lo  Sperimmlak^  1894,  fasc  lii.  p.  215. 


discoverable  in  the  mucosa.  Osier  states  that  the  metnbrxitie  ia  due  to  a 
dmngeinent  of  the  functions  of  the  mucous  glands  the  nature  of  which 
is  unknown-  My  own  view  is  that  menibrauous  colitis  is  a  secretory  neu- 
rosis, and  that  the  catarrhal  process  may  develop  as  a  secondary  event. 
Etiology.^Sex  has  a  decided  influence,  not  less  than  80  per 
cent,  of  ail  cases  (W.  A.  Edwards)  being  noted  in  women.  Hysteric 
and  neurotic  females  are  the  most  fre(|uent  Tictims  of  the  cligease, 
which  is  rare  in  children.  W.  H.  Thomson'  eui|dKij?izes  direct  mechani- 
cal irritation  of  the  rectum  (horseback-riding,  bicycle-riding,  uterine 
fibroid?,  hardened  scybala).  , 

Symptoms. — I  have  found  the  condition  to  be  invariablv  aasoci^^B 
ated  with  a  decidedly  constipated  habit — a  fact  that  may,  in  part,  ex- 
plain its  occurrence,  since  time  is  thus  allowed  for  the  formation  of  the 
membrane.  The  most  important  clinical  feature  is  the  passage^  at  vary- 
ing intervals,  of  /ow//,  rihhon-Hke  threads  of  mucus,  or  of  more  or  less 
perfect  casts  of  the  gut^  the  act  being  attended  with  tenesmus  nxi^  severe 
colic ktf  pains.  The  composition  of  the  stools  has  been  thoroughly  in- 
Testigated  by  M.  Rothmann  and  O.  Rothraann  and  C.  Ruge.  They 
**  consist  of  a  uniformly  turbid  ground-substance,  which,  on  the  addition 
of  acetic  acid,  becomes  opaque  and  striped.  It  is  interspersed  with  a 
cellular  detritus,  consisting  partly  of  strongly  refractile  granules  and 
partly  of  cellular  elements,  desquamated  epithelial  cells,  round  cells,  and 
peculiar  glossy  flakes.  There  are  also  found  cholesterin-cryatals,  needles 
of  fatty  acids,  triple  f>hosphates,  remnants  of  undigested  food,  pigment- 
granmles,  many  bacteria,  and  occasional  red  and  white  corpuscles.' 

The  individual  paroxysms  vary  in  duration  from  one  to  ten  days  or 
more.  In  one  case  observed  by  me  the  attacks  lasted  about  two  days, 
recurring  regularly  at  the  end  of  every  three  months.  Ordinarily  the 
recurrence  is  after  a  shorter  inter^^al. 

Diagnosis. — It  is  important  to  make  a  microscopic  examination  of 
the  pieces  of  membrane,  if,  when  thus  examined,  mucus,  cylindric- 
celled  epithelium,  a  few  round  cells,  and  the  other  elements  already 
mentioned  are  found  present,  the  diagnosis  of  mucous  enteritis  is  un- 
doubted. It  is  to  be  recollected,  however,  that  membranes  are  not 
passed  with  every  attack. 

Course  and  Prognosis. — The  disease  pursues  a  very  chronic 
course  and  lasts  for  many  years.  The  bodily  nutrition  suffers  consider- 
ably if  the  attacks  are  frequent  and  severe,  though,  as  a  rule,  this  does 
not  occur  until  a  late  stage  in  the  affection.     The  risk  to  life  is  slight. 

(6)  SENSORY  DISTtJBBANOES. 

It  may  be  noted  here  that  the  sensory  nerves  of  the  intestines,  as 
well  as  the  inhibitory  and  vaso-motor  dilators,  are  traceable  to  the 
spIanoluLics.     Increased  sensibility  of  the  sensory  nerves  produces — 

ENTEEAlXilA. 
{Neuralgia  of  the  Intestine.) 

etiology.— This  is  commonly  met  with  in  hysteric,  neurasthenic, 
and  anemic  subjects.     It  occurs  as  a  reflex  neurosis,  aa  in  the  case  of 
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cold,  gout,  and  irritative  lesions  of  the  pelvic  organs  (kidneys*  Itv^r 

Enteralgia   is   symptomatic   of  many  local   affections   and    « 
that  induce  direct  irritation  of  the  sensory  nervc-filament^s  oi 
testine;  among  these  are  inflammation  of  the  mucosa,  foreign  boditi 
gall-stones,  abnormal  distention  with  gaSt  and  enteroliths*     Under  thi^ 
circumstances  the  condition  is  associated  with  increa.'^ed  activity  of  the 
motor  nerves  or  heightened  contraction  of  the  muscularis,  form  t* 

intestinal  colic.     In  lead  colic  it  is  probable  that  the  lead  act- 
upon  the  nerves  or  their  ganglionic  cells.     I  have  repeatedly  observed 
the  action   of   certain   exciting   causes,  and   particularly   of   nervoua 
shocks- 
Symptoms* — ^Enteralgia  may  develop  very  guddenljif,  but  oftener  i| 
sets  in  less  abruptly,  and  is  then  attended  with  eructations  of  gas, 
pulsion  of  flatus,  and  the  like.      In  the  fully-developed  attack  the  pa 
may  attain  to  great  violence,  causing  the  patient  to  *'bend  double* 
even  faint,  and  its  character  is  variously  described  as  boring,  tearini 
or  cutting.     The  pain  may  be  confined  to  a  circumscribed  spot  or  ma 
be  diffuse.     The  attacks  are  sometimes  brief,  or  thev  may  be  character- 
ized by  a  sudden  subsidence.     At  other  times  they  last  for  days  or  ^ 
haps  weeks,  and  then  subside  gradually.     Recurrences  are  common^  hi 
the  intervals  between  the  attacks  vary  extremely  in  duration. 

Hypoffmtric  neuralgia  is  a  term  applied  to  neuralgia  affecting  tke 
sensory  nerves  lying  in  the  most  dependent  segments  of  the  inta«tioe. 
Here  the  nerve-fibers  entering  into  the  hemorrhoidal  plexus  are  involveiL 
It  is  caused  chiefly  by  tabes,  by  hemorrhoids,  and  by  the  neurotic  slate 
so  common  to  females.  This  form  of  neuralgia  has  its  seat  in  the  liT[iO* 
gastric  region,  and  is  accompanied  by  »  distressing  sensation  of  presnore 
in  the  rectum  and  bladder,  and  by  an  irresistible  desire  to  go  to  ali^ol ; 
pains  also  radiate  to  the  sacrum,  thighs,  and  perineum, 

Diag^osis.^ — The  various  organic  diseases  and  conditions  mentioned 
under  Etiology,  in  the  course  of  which  colic  is  a  common  symptom,  most 
be  separated  from  the  true  neurotic  enteralgia.  The  former  are  distin* 
guished  from  the  latter  by  a  group  of  symptoms  peculiar  to  themselvts 
(fever,  aggravation  of  the  pain  upon  pressure,  vomiting,  constipation^ 
or  diarrhea),  and  by  the  usual  definite  causes  furnished  by  the  history. 
Renal  and  hepatic  colic  bear  a  mj  "  A  similarity  to  enteralgia. 
The  former  conditions,  however,  are  «i  -lied  first  by  the  seat  and 

direction  of  the  pain,  and  secondly  by  the  af>pearance  of  jaundice  in 
hepatic  colic  and  of  hematuria  in  renal  colic.  Rheumatmn  of  the 
abdominal  muscles  is  easily  eliminated,  since  it  is  generally  combined 
with  rheumatism  in  other  part^  of  the  body ;  the  pain  is  also  greatly 
increased  upon  throwing  the  muscles  into  contraction,  as  in  stooping  or 
rising ;  finally,  it  vanishes  in  response  to  the  action  of  the  salicylatee* 


DIMINISHED   INTESTINAL   SENSmrLITy. 

This  implies  diminished  peristalsis  or  constipation.  A  gremter 
less  degree  of  anesthesia  of  the  bowel  attends,  with  a  loss  of  desire 
go  to  stool  and  an  accumulation  of  feces  in  the  rectum.  This  is  a  usual 
concomitant  in  many  diseases  of  the  brain  and  cord,  with  which  paraly- 
sis is  associated.     Motor  innervation  may  remain  intact^  and  when  atony 
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of  the  intestine  is  absent  spontaneous  movements  of  the  bowels  occur; 
^kn  atony  is  present,  however,  to  a  marked  degree  (motor  paralysis), 
tie  fecee  must  be  artificially  removed. 

(c)  DISTUKBANOES  OF  MOTILITY. 

When  the  eontructility  of  the  muscnlaris  ia  increased  from  purely 
fiervous  causes  the  result  is— 

NERVOUS  DIAEEHSIA. 

This  condition  presents  no  morbid  lesions.     The  increased  contrac- 
tility results  from  an  exaggerated  irritability  of  the  motor  nerves  of  the 
bowels.    It  may  also  result  from  morbid  processes  in  the  central  nervous 
system  and  in  other  organs  of  the  body ;  in  short,  the  condition  may  be  J 
a  reflex  one. 

Examples  of  this  sort  are  caused  by  tabes,  by  gastric  disturbances, 
as  after  certain  foods  and  drinks,  by  dentition,  and  the  like.  Most 
cades,  however,  are  encountered  in  per?ions  having  an  abnormally  irrita- 
ble nervous  organization— 2.  t\  the  neurasthenic  and  hysteric  classes. 
In  such  the  effect  of  mentol  excitement,  of  fright,  and  similar  psychic 
influences  is  to  induce  diarrheal  evacuations. 

S3rmptoiiiS. — The  fttooh  vary  in  number  from  two  or  three  to 
twenty-four  or  more  daily.  lu  rare  instances  they  are  soft — not  truly 
diarrheal — and  formed,  yet  they  may  be  fjuite  frequent.  Blood  and 
mucus,  pus,  and  other  morphologic  elements  are  absent  from  the  de- 
jections. It  is  characteristic  of  nervous  diarrhea  that  the  stools  follow 
one  another  in  rapid  succession,  usually  during  the  morning  hours,  and 
then  discontinue  for  the  greater  part  of  the  day.  The  bodily  nutrition 
is  often  well  preserved. 

In  the  diaftiosis  organic  affections  of  the  bowel  are  to  be  carefully 
eliminated. 

EHTmaoSPASM. 
{Spasm  fif  the  tntestinf.) 

By  this  term  is  meant  a  concurrent  spasm  of  both  the  longitudinal 
and  circular  muscular  fibers,  usually  inducing  spasmodic  constipation, 
ftnd  sometimes  total,  though   temporary,  occlusion  of  the  bowel. 

Its  eaum^s  are  similar  to  those  of  nervous  diarrhea,  and  the  condition 
is  clinically  related  to  enteralgia.  Neither  pain  nor  constipation,  how- 
ever, 19  a  constant  feature.  The  stools  may  assume  the  form  of  a  rib- 
bon or  of  large  rounded  masses  (sheep'^s  dung),  but  they  are  not  pathog- 
nomonic. They  may  also  be  covered  with  mucus.  Ewald  distinguishes 
between  an  idiopathic  and  a  secondary  or  symptomatic  spaHm,  the  lat- 
ter being  a  concomitant  of  basilar  meningiti.*  and  of  chronic  lead- 
poisoning  (see  also  Constipation,  p.  84S).  Another  variety  affects  the 
rectum  (procto^pasm).  and  is  generally  secomlary  to  some  other  rectal 
affection,  as  fissnre  of  the  anus:  it  may,  however,  occur  as  a  neurosis  in 
the  hysteric  and  nervous  cla^y  of  sybjects. 

The  diagnostg  of  true  functional  enterospasm  can  only  he  made  after 
all  organic  causes  that  may  produce  spaf^m  of  the  bowel  have  been 
excluded. 
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CONSTIPATION. 

'  This  is  a  common  condition  as  a  functional  neurosis.  It  is  due  to 
an  abnormity  of  function  of  the  intestinal  nerves  that  leads  to  a  weak- 
ened peristaltic  action,  and  is  met  with  in  hysteria,  neurasthenia,  and 
in  those  suffering  from  the  various  forms  of  psychoses.  Central  nervous 
affections  often  manifest  atony  of  the  intestine  as  a  symptom ;  hence 
this  form  is  not  a  disease  8ui  generis.  Cases  of  this  class  do  not  respond 
to  any  variety  of  cathartics  (Ewald). 

Paralysis  of  the  external  sphincters  is  a  common  concomitant  in  a 
great  variety  of  local  (catarrhal)  and  central  nervous  diseases.  Under 
these  circumstances  the  act  of  defecation  may  be  purely  reflex^  owing  to 
loss  of  control  of  the  voluntary  muscles ;  or  it  may  be  voluntary^  ex- 
cept when  the  person  affected  is  not  upon  his  guard,  or  during  mental 
excitement,  micturition,  sneezing,  and  like  influences. 

Treatment  of  Intestinal  Neuroses. — A  suitable  change  of  en- 
vironment, including  an  appropriate  arrangement  of  the  dietary,  is  of 
primary  importance,  and  is  uniformly  applicable  in  this  class  of  sufferers. 
Further,  the  treatment  of  special  cases  has  peculiar  reference  to  the 
character  of  the  nervous  derangement.  After  making  an  accurate  diag-  * 
nosis  a  search  for  the  factors  of  the  greatest  etiologic  importance  should 
be  made,  and  these  must  then  be  vigorously  assailed. 

In  the  secretory  neuroses  an  associated  membranous  enteritis  must 
be  corrected,  the  digestion  must  be  improved  if  faulty,  and  the  obstinate 
constipation  overcome.  For  the  latter  symptom  enemata  containing  ox- 
gall, either  alone  or  in  combination  with  salines,  are  especially  service- 
able. Kussmaul  and  Fleiner  have  obtained  the  best  results  from  reg- 
ular large  oil-enemata  administered  once  or  twice  daily.  During  the 
painful  attacks  copious  enemata  of  normal  saline  solution  to  which  has 
been  added  oil  of  peppermint  (5  drops  to  the  pint  at  a  temperature  of 
100°  F.)  will  sometimes  bring  speedy  relief  from  the  pain  and  other  dis- 
tressing colonic  symptoms,  and  will  assist  nature's  efforts  at  separating 
the  adherent  membrane.     Pain  must  be  at  times  relieved  by  morphin. 

In  the  sensory  disturbances  in  which  the  activity  of  the  sensory 
nerves  is  increased  (enteralgia  and  hypogastric  neuralgia)  the  treatment 
may  be  considered  under  two  headings:  first,  the  relief  of  the  neuralgic 
pains  ;  and  secondly,  the  correction  of  the  causes  or  conditions  on  which 
the  enteralgia  depends.  If  the  pain  be  severe,  opium  or  morphin  mav 
be  required.  Especially  good  as  an  antispasmodic  is  codein,  whicli 
may  suffice  in  all  save  the  severer  cases.  The  object  should  be  to  give 
the  minimum  amount  of  the  opiate  that  will  meet  the  necessities  of  the 
case,  with  a  view  to  obviating  a  resultant  constipation.  In  hypogastric 
neuralgia  I  have  found  suppositories  containing  opium  to  be  little  short 
of  magical  in  their  effects. 

In  cases  in  which  there  is  constipation  due  to  diminished  sensibility, 
with  a  loss  of  motor  innervation  (atony  of  the  bowel),  the  feces  must  be 
artificially  removed  unless  the  underlying  condition  can  be  successfully 
overcome.  It  is  especially  important  that  the  environment — physical  and 
psychic — be  so  regulated  as  to  bring  about  an  improvement  in  the  gen- 
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eril  coDditioD  of  the  patient.     It  may  become  necessary  to  employ  tonic 
preparations  of  strychnin,  iron,  or  arsenic. 

TLe  treatment  of  nervous  diarrhea  involves  the  same  principles,  so 
ftf  as  the  indication  presented  by  the  jjcculiar  nervous  organization  is 
concerned,  as  in  the  sensory  and  secretory  neuroses.  It  is  especially 
important  to  prevent  the  operation  of  the  direct  causes — fright,  mental 
^leiiement.  Astringents  and  intestinal  antiseptics  are  not  called  for, 
unless  the  bodily  nutrition  be  affected  thereby,  Enteroapasm  is  to  be 
oiet  by  the  same  remedies  that  are  used  to  control  enteralgia. 


IX,    DISEASES  OF  THE  LIVER 

ANOMALIES  IN  SHAPE  AND  POSITION. 

Altered  Shape. — Occasionally  malformations  of  the  liver  are  met 
with  that  materially  alter  the  shape  of  the  organ,  either  primarily  when 
the  result  of  disease,  or  secondarily  from  pressure  of  adjacent  structures. 
Of  the  latter  class  the  most  important  cause  is  tight-lacing,  met  with 
aloiost  exclusively  in  women  and  producing  the  so-called  '*  corset  liver/' 
The  lower  part  of  the  right  lobe  of  the  liver  i.s  usually  the  part  affected; 
the  hepatic  parenchyma  is  atrophied,  owing  to  continued  comf^ression, 
and  shows  deep  grooves  that  correspond  to  the  position  of  the  lower 
ribs.  The  connective- tissue  capsule  and  the  peritoneal  coat  are  both 
thickened  at  this  point,  the  smaller  blood-vessels  often  being  entirely 
obliterated.  In  marked  cases  the  right  lower  lobe  may  become  con* 
verted  into  a  dense  fibrous  band,  with  only  a  vestige  of  the  former  liver- 
structure  remaining.  Among  otiier  acquired  causes  of  anomalies  in  the 
shape  of  the  liver  may  be  mentioned  deformities  of  the  vertebra?  and 
ribs,  or  tumors  of  the  ribs  or  adjacent  structures  (the  pylorus,  omen- 
tum) pressing  against  the  liver. 

Di&gnosis,^ — ^Rarely,  clinical  symptoms  are  present.  *'  A  constant 
tenitation  of  pressure  and  pulling  is  felt  in  the  hepatic  region,  and 
sometimes,  as  a  result  of  venous  stasis,  there  is  a  temporary  but  decided 
twelling  of  the  isolated  portion,  and,  possibly,  violent  pain  and  indica- 
tions of  irritation  of  the  peritoneum,  such  as  tmmitinff  and  an  approach 
to  eoUapne,  Jaundice  is  rare  in  consequence  of  this  deformity  ''  (Strum- 
pell),  The  danger  of  this  condition  lies  in  a  possible  mistaking  it  for  an 
abdominal  tumor  (Pepper),  amt/Ioid  disease^  passive  eonyestion,  or  new 
^owihs  of  the  organ  (Strilmpell). 

Primary  alterations  in  the  shape  of  the  organ  may  be  due  to  active 
or  passive  congestion,  hereditary  syphilis,  hypertrophic  or  atrophic  cir- 
rhosis, acute  yellow  atrophy,  carcinoma,  abscess,  or  hydatid  cyst.  The 
accompanying  sifmptoms  would,  of  course,  be  those  of  the  disease  caus- 
ing the  deformity. 

Anomalies  of  position  are  not  infrequently  met  with,  the  organ 
being  displaced  upward,  downward,  or  laterally.  The  most  common  cause 
of  lateral  displacement  is  found  in  an  abnormal  lengthening  of  the  suspen- 
sory ligament.     The  organ  may  occupy  the  epigastric  region  or  he  dis- 
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placed  into  the  lower  part  of  the  abdominal  cavity,  but  a  change  in  the 
posture  of  the  patient  or  external  pressure  is  often  sufficient  to  replace 
the  liver  in  its  normal  position.  The  symptoms  (if  present  at  all)  con- 
sist of  a  dragging  sensation,  often  amounting  to  pain  that  may  be  severe 
and  referred  to  the  right  shoulder.  On  physical  examination  palpation 
may  reveal  a  fissure  between  the  right  and  left  lobes,  together  with  a 
movable  tumor  presenting  the  size  and  normal  outlines  of  the  liver,  which 
by  manipulation  may  be  returned  to  the  right  hypochondriac  region. 
Percussion  gives  tympany  over  the  normal  area  of  liver-dnlness,  which 
changes  to  flatness  when  the  organ  is  pressed  or  falls  into  its  natural 
position. 

Displacement  upward  may  result  from  gastric  or  intestinal  distention, 
marked  ascites,  or  an  abdominal  tumor ;  while  downward  displacement 
may  be  due  to  a  mediastinal  tumor,  an  emphysematous  lung,  or  a  pleural 
effusion. 

Diagnosis. — Among  the  conditions  likely  to  be  confounded  with 
movable  liver  may  be  mentioned  carcinoma  of  the  omentum  or  of  the 
pylorus^  dermoid  cystSj  tumors  of  the  ovary  and  uteruSj  hydro-  or  pyo- 
nephrosis, tumors  of  the  kidney,  and  chronic  proliferative  peritonitis. 
By  a  careful  study  of  the  symptomatology,  and  in  the  absence  of  the 
normal  physical  signs  over  the  hepatic  area,  the  differential  diagnosis 
can  usually  be  firmly  established,  although  marked  fatty  degeneration 
or  atrophic  cirrhosis  may  coexist  with  any  of  the  above  conditions  and 
cause  marked  diminution  in  the  area  of  hepatic  dulness. 

The  treatment  of  movable  liver  is  merely  palliative,  and  consists  in 
the  application  of  a  suitable  bandage  for  preventing  the  displacement. 


JAUNDICE, 

(Icterus.) 

Definition. — A  condition  in  which  the  tissues  and  secretions  are 
stained  with  bile-pigments.  Jaundice  is  not  a  disease,  but  a  symptom. 
The  doctrine  of  a  hematogenous  jaundice  has  been  successfully  over- 
thrown by  the  investigations  of  Stadelmann,  Hunter,  and  others.  All 
forms  are  due  to  obstruction  (hepatogenous) ;  at  all  events  the  cases  of 
hematogenous  origin  must  be  extremely  exceptional. 

Hepatogenous  or  obstructive  jaundice  is  more  commonly  seen  in — 
(1)  Inflammatory  swelling  of  the  duodenum  or  of  the  lining  membrane 
of  the  duct,  which  is  by  far  the  most  common  factor  in  its  causation,  and 
demands  separate  consideration  {vide  infra.  Catarrhal  Jaundice);  (2) 
Foreign  bodies  within  the  ducts,  as  gall-stones  or  parasites ;  (3)  Stric- 
ture or  obliteration  of  the  duct ;  (4)  Tumors  within  the  duct  or  ob- 
structing its  orifice;  (5)  Pressure  on  the  duct  from  without,  as  by  a 
tumor  of  the  liver,  stomach,  pancreas,  or  omentum ;  also  by  fecal  ac- 
cumulations, displaced  organs  {e,  g,  floating  kidney),  a  pregnant  uterus,  en- 
larged glan<ls  in  the  fissure  of  the  liver,  and,  more  rarely,  by  abdominal 
aneurysm  ;  (tJ)  Lowered  blood-pressure  in  the  vessels  of  the  liver  favor- 
ing resorption  of  bile,  as  in  simple  icterus  of  the  new-born  (Frerichs). 


IcUrus    CtitarrhalU:    Duodeno'tholangitU ; 
of  the  Common  Bile-duct.) 


Inflammation 


Definition*— A  condition  characterized  by  a  discoloratioD  of  the  tis- 
sues from  retention  and  ab^^orption  of  bile  and  resulting  from  a  catarrhal 
inflammation  of  the  lining  membrane  of  the  duet^,  more  especially  the 
larger,  and  of  the  duodenyra. 

Pathology, — nn  examining  a  liver  and  gall-bladder  m  situ  the 
former  i^  nsually  found  enlarged,  lighter  in  color  than  normally,  and  of 
s  distinct  icteroid  tint.  On  making  a  longitudinal  section  drops  of  bile 
csn  be  collected  on  the  edge  of  the  section-knife. 

The  gall-bladder  h  found  distended  with  bile,  and  on  firm  pressure  a 
iMiijlt  plug  of  mucus  is  usually  expelled  from  the  common  duct  into  the 
diHMlenum,  after  which  bile  iiows  into  the  intestine  freely.  The  mucosa 
lining  the  ductus  eommiifun  is  swollen  and  inflamed,  and  the  catarrhal 
process  may  extend  to  the  cystic,  and  in  some  cases  to  the  hepatic^  duct. 
As  a  rule,  that  portion  of  the  common  duct  lying  in  the  intestinal  wall 
is  more  frei^uently  and  uiore  deeply  involved.  If  tlie  disease  becomes 
chronic,  a  formation  of  connective  tissue  occurs,  owing  to  the  irritation 
caused  by  the  retained  secretion,  antl  atrophy  of  the  liver-cells,  with 
biliary  cirrhosis,  may  result.     Suppuration  is  rare. 

Toxic  ( h em atogenoMs)  jaundice,  so-called,  has  for  its  lesion  extensive 
catarrh  of  the  intra-hepatic  bile-ducts  from  their  origin.  Here  duodenal 
catarrh  is  not  necessary  for  the  production  of  jaundice.  It  was  formerly 
ftSLsnmed  that  the  pigment  (hemoglobin)  was  liberated  in  the  bloocl ;  but 
Stadelmann  and  others  have  shown  that  the  bile  containing  the  poison, 
or  its  irritant  products  (toxins),  exrite  iuflauimation  of  the  finer  ducts. 

Etiology. — ^Simple  catarrhal  jaundice  results  in  a  majority  of  cases 
from  extension  of  inflammation  in  gastroHlnodenal  catarrh,  and  the 
principal  »r«'c^w^/)fl#/rt^^  ctn***'^  are  as  follows:  (a)  Exposure  to  cold  and 
wet;  {b)  The  use  of  inipruper  foods,  under  which  heading  may  also  be 
comprised  faulty  cooking  and  improper  mastication  ;  {c)  The  excessive 
or  prolonged  use  of  irritants  (tea,  coffee,  alcohol) ;  ('/)  Prolonged  anxiety 
and  mental  or  physical  overwork ;  {e)  Certain  acute  diseases,  as  pneu- 
monia^ relapsing  fever*  typhoid  fever,  and  malaria  | toxic  jaundice,  vide 
fupra);  (/)  Portal  obstruction,  occurring  in  chronic  heart- or  kidney- 
disease :  (ff)  More  rarely  it  has  occurred  in  epidemic  form. 

Symptoms. — Preceding  the  develnpmeut  of  the  distinctive  features 
by  several  days,  dyspeptic  symptoms  are  in  evidence  (vide  Oastro-hepatic 
Symptoms).  The  principal  symptoms  in  detail  are:  (a)  letervB.^  or  tint- 
ing of  the  body  surface  may  be  the  first  symptom  noticed  in  this  condi- 
tion, appearing  usually  on  the  forehead  and  neck  and  rapidly  spreading 
over  the  entire  body.  The  con  juucttvte  also  early  become  discolored,  and 
the  general  hue,  though  vjirisible,  is  curumuidy  a  bright  leniou-yellow.  In 
chronic  cases  the  color  is  apt  to  change  to  a  bronzed  or  deep-grt'cn  tint- 

{h)  SecretionM  and  Ereretion^.^-T\\e  urine  and  sweat  are  often  found 
to  contain  bile-pigment,  the  patient's  linen  fre<juently  being  discolored* 
In  extreme  cases  the  urine  may  be  dark-green  in  color,  while  in  those 
of  average  severity  it  is  of  a  lighter  or  deeper  greenish -yellow  hue. 
The  shaken    specimen  foams,   and  the  froth   has  a  yellow   color-tint. 
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Often  the  presence  of  bile  is  detected  before  any  noticeable  coloring 
of  the  conjunctivae  occurs.  In  cases  of  intense  or  long-standing 
jaundice  albumin  and  tube-casts  may  be  present,  and  the  latter  may 
be  bile-stained.^  Hyaline  casts  are  often  found  in  cases  of  moderate 
intensity. 

The  bowels  are  constipated,  and  the  stools  are  pale-drab  or  slate- 
colored  ;  they  are  usually  very  fetid.  Diarrhea,  however,  may  be  pres- 
ent, ow  ing  to  the  production  of  irritating  substances  and  decomposition. 

The  tears,  saliva,  and  milk  are  rarely  stained  with  bile-pigment.  The 
expectoration  also  is  rarely  tinted,  unless  pneumonia  or  some  form  of 
pulmonary  infiltration  coexists. 

{c)  Circulation, — The  pulse,  although  not  appreciably  altered  in  vol- 
ume or  tension,  is  usually  slow  (often  30  or  even  20  beats  per  minute), 
though  this  is  not  an  unfavorable  symptom. 

{d)  The  temperature  is  usually  normal,  although  slight  elevations 
may  occur  (100°-101°  F.— 37.7°-38.3°  C). 

(e)  Gf^astro-hepatic  Symptoms. — Dyspeptic  symptoms — viz.  anorexia, 
a  sense  of  fulness  after  eating  with  flatulence,  acid  eructations,  nausea 
and  vomiting,  accompanied  by  a  dull,  heavy  pain  over  the  hepatic  area, 
with  some  tenderness  on  pressure — are  present.  These  often  develop  in- 
sidiously ;  more  rarely  they  occur  suddenly  with  a  severe  rigor  or  chill, 
violent  headache,  and  vomiting — e.  g.  at  the  onset  in  the  epidemic  form. 

{f)  Cutaneous  Phenomena. — Pruritus  or  itching  often  becomes  a 
troublesome  symptom,  being  more  common,  however,  in  the  chronic 
forms.  Lichen,  urticaria,  furuncles,  and  sweatings  (diffused  and  local- 
ized) may  develop,  the  latter  being  often  limited  to  the  skin  covering 
the  abdomen  and  the  palms  of  the  hands. 

A  peculiar  disease  of  the  skin  called  xanthelasma  or  biia  higaidea 
may  also  occur.  It  consists  of  bright-yellow  spots,  slightly  elevated, 
appearing  on  the  eyelids,  and  rarely  on  other  parts  of  the  body. 

In  the  more  severe  forms  spots  of  ecchymosis,  and  in  some  instances 
profuse  hemorrhages,  may  occur  into  the  skin  and  raucous  membranes. 
These  are  usually  associated  with  other  symptoms  of  a  grave  type. 

(//)  Nervous  Sjfmptoms. — Headache  and  vertigo  are  common ;  irri- 
tability of  temper,  despondency,  and  wakefulness  or  mental  dulness 
almost  equally  so.  With  the  oncoming  of  darkness  vision  may  grow 
indistinct  (hemeralopia)  or  it  may  attain  unnatural  clearness  (w.yr- 
talopid).  Rarely,  objects  look  yellow  (xanthopsia).  The  nervous  phe- 
nomena observed  in  catarrhal  jaundice  are  attributable  to  the  effects 
of  the  bile-acids.  In  certain  cases,  however,  associated  with  destruc- 
tion of  the  hepatic  substance,  as  in  acute  yellow  atrophy,  carcinoma, 
cirrhosis,  and  fatty  degeneration,  grave  cerebral  symptoms  (acute 
delirium,  convulsions,  and  coma)  may  develop  suddenly  and  prove 
fatal.  This  class  of  symptoms  has  been  named  acholia^  cholemia^  or 
choJesiemnia  (the  latter  owing  to  the  mistaken  supposition  that  cho- 
lesterin  is  the  poisonous  product).     The  true  nature  of  the  toxic  agent 

*  TeMs  for  Bile. — Gmrlin^»  teJitj  or  the  play  of  colors,  consists  in  bringing  a  few  drops 
of  nrine  in  contact  with  the  same  quantity  of  commercial  nitric  acid  on  a  plain  white 
slab,  whereu|K)n  various  shades  of  yellow,  ^reen,  red,  and  violet  are  produced. 

RoneuhncWR  tfM  is  made  by  filtering  the  suspected  urine  and  toucning  the  filter-paper 
with  a  drop  of  nitric  acid.  If  bile  be  present,  a  green  circle  will  form  at  the  point  of 
contact.     (See  also  Chohiria,  p.  952.) 


CATARBHAL  JAUNDICE, 

IB  tbe  blood  is  unknown.     In  some  fatal  terminations  of  this  characti 
iMh  was  due  directly  to  a  renal  t^ooi plication. 

The  phTsical  Eigns  in  a  case  nf  simple  catarrhal  jaundiee  show  on 
jialpation  and  percussion  an  increase  in  the  hepatic  area,  the  lower  bor- 
der of  the  liver  projecting  in  some  instances  several  fingers*  breadths 
beJow  the  ribs.  Rarelyj  the  distended  gall-bladder  projects  below  the 
lower  lobe  of  the  liver,  as  when  there  h  complete  obstruction  near  or  at 
the  duodenum,  and  then  it  can  be  distinctly  palpated. 

Diagnosis.— The  etiology  (errors  in  hygiene  and  diet),  a  history 
of  previously  existing  gastro-intestinal  csiturrli,  the  age  of  the  patient 
(young  adult  life),  and  the  appearance  of  the  jaundice  utiacconipanied 
by  pain  or  general  emaciation,  together  with  an  absence  of  symptoms 
pointing  to  cirrfwui^,  carcinoma^  or  aeide  yelhw  atrophy^  form  a  char- 
acteristic grouping  of  clinical  indications. 

Duration  and  Prognosis. — The  duration  of  catarrhal  jaundice 
varies  from  two  to  eight  weeks.  If  the  symptoms  contiuiie  longer  than 
two  months,  grave  doubts  may  be  eiitertained  as  to  the  case  being  one  of 
simple  jaundiee.  The  prognosis  h  guardedly  fiivoruble.  A  rise  of  tern- 
perature  usually  indicates  mischief  (Pepper),  wliile  heniorrlinges  of  the 
skin  and  mucous  membranes  always  influence  the  issue  unfavorably. 

Treatment.— The  diet  and  hiffjipve  are  the  first  considerations  in  the 
treatment.  Kich.  highly  soasoned  foods,  rich  pastries,  fats,  and  sweets, 
are  to  be  interdicted  ;  starchy  foods,  lean  meats,  bread,  soups  (contain- 
ing no  fat),  and  green  vegetables  may,  however,  be  used  in  moderation. 
Skimmed  milk,  butter*niilk,  and  alkaline  drinks  (Vichy  and  Saratoga 
mineral  waters)  may  be  used  freely,  while  simr  wines,  lemonades,  and 
tamarind-water  are  allowable.  Systematic  bathing  (Turkish  or  Kussian 
baths,  under  supervision)  and  regulated  hours  of  sleep  exert  a  bene- 
ficial effect.  The  free  use  of  pure  water  often  does  good  by  increasing 
the  flow  of  bile  and  by  dislodging  plugs  of  mucus. 

f  Gerhardt  and  Kraus  have  recommended  the  t;i radio  current,  applied 
over  the  region  of  the  gall-hhulder;  manipulation  has  also  been  tried 
with  a  view  to  removing  fhe  obstruction,  hut  without  success. 

The  first  therajteutiv  indication  is  to  keep  the  bowels  freely  soluble 

by  the  use  of  saline  aperients,  as  Hunyadi  water  or  Carlshad  salts  (^  to 

3  teaspoonful  in  hot  water  before  meals]*     The  latter  reme<lies  tend  to 

n  the  catarrhal  inflammation   by  depleting  the  mucous  membranes* 

obstinate  constipation  calomel,  rhubarb,  the  extract  of  colocynth,  or 

caator  oil  may  be  employed. 

Conspicuous  among  other  remedies  may  be  mentioned  the  alkalies, 
sodium  bicarbonate,  salicylate,  and  phosphate,  which  tend  to  increase  the 
flow  of  bile  and  render  it  less  thick  ;  hydrochloric  acid  (which,  accord- 
ing to  Ewald,  by  aiding  digestion  prevents  the  formation  and  consetjuent 
absorption  of  toxic  substances),  in  combination  witli  the  hitter  tonics^ — 
gentian,  quassia,  and  nux  vomica:  amm*mium  cblorid,  which  sometimes 
proves  beneficial;  and  silver  nitrate  (gr.  J-} — (>J)08-0.01t>,  thrice  daily). 
Injections  of  cold  water  (tiO^-T<P  F.— l;"i.5*=^-2Ll°  C),  daily/in 
quantities  of  1  or  2  quarts  (1-2  liters),  are  highly  recommended  as 
promoting  the  secretion  of  bile;  while  lavage,  practised  daily  and  over  a 
protracted  period  of  time  (one  to  two  months),  has  proved  highly  bene- 
ficial, especially  when  gaatro-duodenal  catarrh  has  existed. 


^bvtl 
^Hessei 
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Itching. — This  troublesome  symptom  may  often  be  relieved  by  the 
external  application  of  a  solution  of  borax  or  sodium  bicarbonate  (Jss- 
Oj— 16.0-512.0),  or  of  menthol  and  alcohol  (gr.  x-,^— 0.648-32.0). 
Internally,  large  doses  of  the  bromids  or  the  continued  use  of  pilocarpine 
as  recommended  by  Witkowski,  are  worthy  of  a  trial. 

Flatulence. — To  this  end  it  is  important  to  regulate  the  diet,  avoid- 
ing starches  and  sugars.  Charcoal  tablets,  bismuth  subnitrate  or  salicy- 
late, and  beta-naphtol  are  all  useful.  Irrigation  of  the  colon  with  some 
eflScient  antiseptic  in  solution  is  often  a  factor  of  service. 

Headache  is  caused  by  the  circulation  in  the  blood  of  some  toxic 
principle.  Of  drugs,  caffein  citrate,  camphor  monobromate,  and  phe- 
nacetin,  either  singly  or  in  combination,  may  be  recommended. 

When  the  obstruction  is  due  to  mechanical  causes  (biliary  calculi, 
tumors  pressing  on  the  duct)  the  treatment  is  surgical. 

OTHER  FORMS  OF  JAUNDICE. 

Modern  experiments,  as  I  have  said  {inde  p.  852),  tend  to  show  that 
the  so-called  hematogenous  jaundice  is  always  hepatogenous — t.  e.  the 
blood-dyscrasia  probably  exerts  a  toxic  influence  on  the  liver-cells  and 
intra-hepatic  gall-ducts ;  and  there  may  at  the  same  time  be  a  more  rapid 
blood-destruction  in  the  liver  (Neumeyer,  Stadelmann,  et  al.). 

There  are  instances  of  jaundice  in  which  active  hemolysis  is  an  ele- 
ment of  importance  (Stengel) :  (a)  Severe  infections,  as  septico-pyemia, 
yellow  fever,  acute  yellow  atrophy  of  the  liver,  and  the  jaundice  of  the 
new-born,  {h)  Grave  forms  of  anemia,  as  pernicious  anemia  and  chlor- 
osis, [c)  Certain  poisons,  as  the  venom  of  snakes,  chloroform-  and 
ether-poisoning ;  also  in  poisoning  by  phosphorus,  arsenic,  mercury,  and 
other  minerals. 

Experiments  conducted  by  Munzer,  Starling,  Hopkins,  and  others, 
tend  to  show  that  the  liver-function  is  not  suppressed  by  many  of  the 
conditions  and  affections  mentioned  above ;  but,  on  the  other  hand,  that 
increased  secretion  {polycholia)  and  increased  formation  of  bile-pigments 
{polychromia)  may  prevail.  Again,  the  poisons  or  toxins  may  cause 
swelling  of  the  cells  and  compression  of  the  biliary  capillaries;  this 
would  cause  obstruction  of  the  outflow  of  bile  and  the  subsequent  ab- 
sorption. Lastly,  circulatory  disturbances  (emotional  jaundice)  may 
lead  to  overproduction,  or  obstructive  retention,  of  bile. 


It 
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Definition. — An  acute  inflammation  (infective)  of  the  gall-bladder. 

is  rare. 

Pathology. — Three  pathologic  varieties — catarrhal,  suppurative, 
and  phlegmonous — are  recognized.  The  gall-bladder  progressively 
enlarges  and  becomes  filled  with  muco-purulent  or  purulent  or  (rarely) 
hemorrhagic  material.  The  cystic  duct  is  often  occluded.  In  the  sup- 
purative form  (tlie  most  prevalent)  ulcers  may  coexist  and  perforation, 
followed  by  localized  peritonitic  abscess  or  acute  diffuse  peritonitis,  may 
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occur.  The  lesions  of  cholaDgitis,  either  catarrhal  or  suppurative,  may 
be  associated. 

Btiology.^ — ^The  bacterial  excitants  include  the  streptococci,  staphy- 
lococci, the  pneumococcus,  the  colon  bacillus,  an*!  the  typhoid  bacillus. 

Among  predisposing  conditions  are  many  of  the  acute  infections,  as 
typhoid,  typhus,  malaria,  sepsis,  pneumonia,  puerperal  fever,  and  cholera. 

DaCoata  has  collected  58  cases  of  typhoid  cholecystitis.  His  figures 
show  that  it  may  occur  at  almost  any  Hife,  and  of  48  cases  in  which  the 
tez  was  stated,  26  were  males  and  22  females.  The  etiologic  import- 
9mce  of  gall-stones  havS  been  greatly  overrated  in  the  past. 

Symptoms*— The  onset  is  abrupt,  with  pain  (often  paroxysmal)  in 
right  side  of  the  abdomen  or  epigastrium.  The  region  of  the  gall-bladder 
IB  acutely  sensitive,  and  with  the  development  of  spreading  peritonitis 
the  tender  area  grows  correspondingly,  liigidity  of  the  right  rectia 
may  be  observed.  In  many  cases  a  (itmf>r  occupying  the  seat  of  the 
gall-bladder  is  present  and  has  marked  diagnostic  importance.  It  is 
detected  on  palpation  as  a  firm,  pear-shaped  tumor  or  as  a  *'  mere  resist- 
ing mass  below  the  costal  margin."  The  latter  is  often  due  to  perito- 
Ditic  abscess  following  perforation. 

NanHea  and  vomttififfj  which  may  be  persistent,  are  usual  syn^ptoms 
at  the  outset.  Jaundice  occurred  in  17  out  of  aH  cases  (DaCosta). 
Among  the  general  Mf/mptojitis  chills  are  conspicuously  absent.  Fever 
may  be  present,  but  by  no  means  always;  the  pulse  becomes  rapid  and 
feeble,  the  abdomen  distended,  and  prostration  profound.  In  the  suppu- 
rative form  a  blood  examination  generally  shows  leukocytosis.  Ibis 
serious  affection  may  be  entirely  latent. 

Differential  Diagnosis. — Appendtvifim  may  be  mistaken  for  chole- 
cvstitis,  particularly  if  the  appendix  be  situated  abnormally  high  up. 
The  discriminjition  would  here  rest  upon  the  history  (following  tvphoid 
or  other  infection),  the  presence  of  a  tumor  and  marked  sensitiveness  in 
the  region  of  the  gall -bladder,  corroborated  hy  jaundice. 

Acuh'  intesthtal  obfitruetio)i  may  be  closely  simulated  in  cases  in 
which  adhesions  between  the  gut  and  gall-bladder  are  present.  In  such 
cases  exploratory  celiotomy  is  to  be  advised  or  at  least  considered  with 
a  view  to  clearing  the  diagnosis*  Revurnnt  cholee\f$iitm,  a  not  uneora- 
mon  complaint,  gives  the  hi.s^tory  of  recurring  attacks  of  pain  simu- 
lating cholelithiasis.  In  one  of  my  cases  Laplace  operated  and  found 
the  gall-bladder  somewhat  enlarged  and  the  seat  of  catarrhal  chole- 
cystitis. Osier  suggests  that  in  some  of  these  cases  gall-stones  may 
have  been  present  and  have  passed  before  the  operation  (see  also  p.  %*i^). 

Prognosis, — ^This  is  dependent  upon  the  special  variety,  although 
it  is  among  the  most  fatal  of  diseases,  A  fatal  result  is  the  rule  in 
purulent  and  phlegmonous  cholecystitis.  In  the  catarrhal  form  recov- 
ery is  not  infrequent  (DaCosta).  Pneumonia  may  be  the  immediate 
cause  of  death.      Phlegmonous  cholecystitis  may  end  in  gangrene. 

Treatment. — This  embraces  absolute  rest,  rectal  alhuentation,  the 
relief  of  pain  by  the  judicious  use  of  morphine,  and  of  other  symptoms 
as  they  arise.  The  circulation  must  be  supported  by  stimulants  as 
a  rule.  If  the  diagnosis  of  suppurative  or  |dilegmonous  cholecystitis 
can  be  established  surgical  intervention  is  imperatively  demanded  as  n 
rule. 
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Bn.TARY  OAIjOUU. 

{GcUl-stones ;   Choleliihiasu.) 

Definition. — Concretions  formed  in  the  gall-bladder,  due  to  an 
altered  physiologic  function  or  pathologic  change ;  they  often  set  up 
characteristic  disturbances  {cfiolelithiasis). 

Htiology. — As  a  result  of  biliary  retention  increased  consistency 
and  a  concentration  of  bile  occurs,  and  certain  constituents  that  were 
before  held  in  solution  are  thrown  down.  Among  common  predisposing 
causes  may  be  mentioned :  (a)  Female  sex,,  especially  between  the  ages 
of  forty  and  sixty.  Senac's  statistics,  out  of  a  total  of  311  individuals, 
give  227  women  (Dujardin-Beaumetz).  (6)  Irregular  meaU  and  an 
excessiue  diet  of  starches  and  of  fats,  combined  with  a  sedentary  life. 
Among  minor  causes  are  constipation,  tight-lacing,  pregnancy^  chrofiic 
obstruction  to  the  flow  of  bile  (as  from  tumors,  catarrh  of  the  ducts,  or 
heart-disease,  as  mitral  stenosis),  and,  more  rarely,  the  rachitic  and 
lithic-acid  diathesis,  (c)  It  may  occur  during  childhood,  (d)  Inci- 
dence. Brockbank  found  among  13,047  completed  postmortem  records, 
7.4  per  cent,  were  gall-stones,     (e)  Infectious  cholecystitis. 

Composition  and  Appearance. — Water  comprises  from  2  to  5 
per  cent,  of  the  composition  of  gall-stones,  the  chief  solid  constituent 
being  cholesterin,  and  the  remainder  being  composed  of  bile-pigment 
and  salts  (lime,  potash,  soda,  and  perhaps  traces  of  iron  and  copper). 
Pigment-lime  may  be,  though  rarely,  the  main  constituent.  In  size 
they  vary  from  the  smallest  particle  of  sand  to  that  of  a  goose-egg. 
Fagge  reports  a  calculus  weighing,  in  a  dry  state,  462  grains  (30.0). 
The  color  varies  from  white  or  light-yellow  to  that  of  a  dark- 
green  (as  in  pigment-lime  calculi),  and  may  present  any  variation 
between  these  two  extremes.  The  nucleus  often  consists  of  cholesterin, 
the  outer  layer  being  usually  the  harder,  and  made  up,  for  the  most 
part,  of  lime-salts.  The  center  of  the  nucleus  generally  consists  of 
des(iuaraated  ej)ithelium  or  dried  mucus,  and  on  cross-section  concentric 
laminae  are  usually  developed.  The  cholesterin  gall-stones  cut  like 
wax,  are  white,  and  the  cut  section  presents  a  crystalline  appearance. 
Other  forms  are  apt  to  be  brittle.  The  surfaces  may  be  smooth,  stri- 
ated, or  hollowed  out,  solitary  calculi  being  usually  round  or  ovoid, 
while  multij)le  stones  often  present  smooth  facets,  due  to  the  massing 
together  of  the  calculi  (Dujardin-Beaumetz).  They  are  usually  olive- 
shaped,  but  may  be  pyramidal,  cylindric,  lenticular,  pisiform,  cubic, 
finger-shaped,  or  olivary.  Their  seat  is  usually  the  gall-bladder,  but 
they  may  be  found  anywhere  along  the  biliary  passages. 

Symptoms. — There  may  be  no  subjective  symptoms.  Indeed,  in 
the  majority  of  cases  of  cholelithiasis  biliary  colic  does  not  occur.  The 
passage  of  a  calculus  through  the  duct,  if  it  sets  up  a  '' perialienitis  *' 
or  inflammation  of  the  structures  surrounding  it,  will  give  rise  to  hepatic 
colic,  whereas  a  permanent  blocking  of  the  duct  will  cause  symptoms  of 
chronic  obstruction  {vide  infra). 

Hepatic  Colic. — When  a  gall-stone  becomes  impacted  in  a  bile-duct 
the  patient  experiences  agonizing  pain  (tearing,  cutting,  or  lancinating 
in  character)  in  the  right  hypochondriac  region,  radiating  to  the  right 
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dioulder,  and  accompanied  often   by  profuse  sweating^  vomitmg^  and  a 
f*'thli\  running  puh**.     The  most  common  Si^at  of  the  pain  is  two  to 
tliree  inches  to  the  right  of  the  median  line  and  about  an  equal  distance 
below  the  ensiform  cartilage.      Less  frefpientlj  it  is  in  the  region  of  the 
gall-bladder.     This  liappeni^  in  cases  in  which  the  gall-stone  is  impacted 
ID  the  cjstic  duct,  and  may  be  due  to  distention  of  the  gall-bladiler, 
or  to  associated  cholecystitis.     The  pain  is  sometimes  so  severe  as  to  pro- 
duce m/ncope.      Hepatic  colic,  however,  may  occur  independently  of  the 
passage  of  biliary  calculi,  as  from    inflammation  of  the  gall-ldadder. 
Oa  the  other  hand,  large  calculi  have  been  found  in  the  dejecta  without 
laving  excited  hepatic  colic.     I  recently  saw  an  instance  of  this  kind 
in  which  the  gall-stone  was  of  the  sixe  of  an  Enfrlish   walnut,     A  rigor 
or  chill  often  precedes  the  attsick,  wfiieh  i^s  u.suallv  accompanied  by  mod- 
erate/Vver,  the  temperature  reaching   101^^102^  F.  (38.3°-38.8^  C). 
If  the  stone  passes  thrnugli  the  duct  without  becoming  impacted,  jaun- 
dice and  pain  may  either  he  only  slight  or  entirely  absent.    When,  bow- 
ever,  occlusion  of  the  common  duct  occurs,  the  jaundice  becomes  intense. 
This  symptom,  however,  may  be  present,  though  less  mar  kerb  before  the 
gall-stones  reach  the  f/wcfw/if  eommnnis,     Jaun<lice  occurs  in  about  5^>  per 
cent,  of  the  cases  (Fitz),  and  it  sets  in  from  eiglit  to  twcnty-fiiur  hours 
after  the  onset  of  the  attack  of  pain.      Ph/sieaJ  emnutititifm  reveals  on 
inspection  a  slight  prominence  in  the  hepatic  area,  and  on  palpation  the 
edge  of  the  liver  can  often  be  distinctly  felt  below  the  costal  margin — 
at  times  as  low  as  the  umhilica!  level.      The  enlarged  liver  is  sensitive 
on  pressure,  and  partifMilarly  the  gall-bladder,  which  can   be  often  pal- 
pated.    If  the  latter  viscus  contains  many  calculi,  crepitation  may  be 
noticeable  to  the  palpating  fingers  (rarely),   and   a   triction-souml  may 
be  distinguished  on  auscultation.     The  swollen  organ,  after  the  cessation 
of  the  colic,  quickly  subsides.     Recurrences  of  the  painful  attacks  after 
varying  intervals  of  time  are  common.     Finally,  the  galbstone  is  ex- 
pelled and  the  colic  ceases  to  return.      Multifile  stones,  howevur.  niny  be 
passed.      In  severe  cases  the  symptoms  of  profotiml  shock  may  develop. 
Rupture  of  the  duef^  followed  by  fatal  peritonitis,  has  been  known  to 
occur.     Attacks  of  biliary  colic  are  of  variable  duration^  lasting  from  a 
few  boura  to  a  few  days,  and  in  some  instances  one  or  more  weeks. 
Sudden  cessation  of  the  pain  is  usually  followed  by  rapid  disappearance 
of  the  jaundice  (when  present)  and  the  discovery  of  the  Umie  in  the 
fe^es.     Examination  of  the  uri7ie  after  the  paroxysm  reveals  bile  and  an 
abundance  of  uric  acid  antl  urates.     The  puhe  often  becomes  slowed. 
Exner  has  demonstrated  the  presence  of  about  0.4  per  cent,  of  sugar  in 
the  urine  in   39  out  of  40  cases  of  gall-stones.     On  the  other  hand, 
Kausch  has  found  glycosuria  in  only  one  of  85  cases  of  cholelithiasis. 

The  progTiOSis  of  biliary  calculi  as  regards  life  is  good,  but  as  re- 
gards recovery  only  guardedly  favorable.  Cardiac  distress  with  palpi- 
tation may  occur  during  hepatic  colic  and  form  a  serious  complication. 
Fatal  syncope  has  also  been  known  to  occur,  and  fatal  intussusception 
has  followed  the  impaction  of  gall-stones  in  the  region  of  the  ileo-cecal 
valve.  If  evidences  of  an  infectious  inflammation  arise,  the  outlook  is 
then  more  serious. 

Diagnosis. — The  diagnosis  of  gall-stones  is  sometimes  extremely 
difficult  on  account  of  the  obscure  clinical  symptoms  and  the  entire  ab- 
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sence  of  physical  signs.  When,  however,  the  calculus  becomes  impacted 
in  the  duct,  symptoms  of  biliary  colic — intense  pain  in  the  epigastrium 
and  right  hypochondriac  region,  radiating  to  the  back  and  right  shoulder 
— usually  appear.  There  are  also  fever,  vomiting,  and  in  one-half  the 
instances  jaundice  and  the  finding  of  the  stone  in  the  dejecta. 

Differential  Diagnosis. — 0-astralgia  usually  occurs  in  individuals  with 
neurotic  tendencies,  and  is  characterized  by  severe  paroxysmal  pains  in 
the  epigastrium,  extending  to  the  back  and  base  of  the  chest.  It  occurs 
often  when  the  stomach  is  empty  and  is  relieved  by  eating.  Firm  press- 
ure over  the  epigastrium  often  alleviates  the  pain  temporarily,  and  the 
absence  of  fever,  jaundice,  stones  in  the  dejecta,  and  the  negative  urinal- 
ysis, together  with  the  history  of  former  attacks,  would  tend  to  differenti- 
ate it  from  hepatic  colic. 

Renal  Colic. — The  pain  in  this  condition  starts  in  the  flank  of  the 
affected  side  and  is  transmitted  down  the  ureter.  The  testicle  and  in- 
ner side  of  the  thigh  are  very  painful,  the  former  being  often  retracted. 
Micturition  is  frequent  and  sometimes  painful,  and  the  urine  is  scanty 
in  amount  and  often  mixed  with  blood. 

Intestinal  Colic, — In  this  variety  the  pain  is  of  a  boring  or  twisting 
character,  usually  centering  about  the  umbilicus.  It  is  relieved  by  firm 
pressure.  Abdominal  distention  is  often  present,  and  relief  comes  with 
the  passing  of  flatus.  Usually  there  is  a  history  of  an  indiscretion  in 
diet.  When  due  to  lead-poisoning,  the  history,  the  blue  line  on  the  gums, 
and  the  presence  of  w^rist-drop  would  tend  to  confirm  the  diagnosis. 

Reflex  colic,  due  to  uterine  or  ovarian  disease,  may  also  occur.  The 
recurrence  of  the  attacks,  together  with  causes  and  symptoms  pointing  to 
pelvic  disease,  would  establish  the  identity  of  the  condition. 

Pollatschek,  Riedel,  Stockton,  and  others  hold  that  biliary  colic  may 
arise  from  cholecystitis  (due  to  an  infection)  without  the  presence  of  any 
gall-stones.  With  the  cholecystitis,  localized  peritonitis  and  angiocho- 
litis  are  often  associated. 
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The  obstruction  may  exist  in  the  ducttis  choledochus,  in  the  cystic 
duct,  or  in  both. 

1.  Obstruction  of  the  Common  Duct. — ^Pathology. — The  result 
of  the  irritation  produced  by  the  presence  of  the  stone  is  a  catarrhal  pro- 
cess {cJiolanfjitis)  that  may  either  remain  chronic  or  terminate  in  suppu- 
ration {supimratu'c  cholangitis).  In  a  case  of  simple  obstruction  the  gall- 
bladder is  often  moderately  enlarged,  though  rarely  extending  below  the 
lower  border  of  the  liver.  The  common  duct  is  greatly  distended,  the 
stone  being  usually  located  near  its  termination;  it  is  distinctly  felt  just 
beneath  the  mucous  membrane  of  the  descending  duodenum.  Occasion- 
ally two  or  more  calculi  are  present,  completely  obliterating  the  canal. 
The  hepatic  duct  and  its  branches  are  greatly  dilated,  and  often  contain 
thin,  colorless  mucus,  the  membrane  lining  the  ducts  being  smooth  and 
clear.  The  liver  in  these  cases  is  firmer  in  consistency  than  normal, 
showing  some  increase  in  the  connective-tissue  elements  (biliary  cirrhosis). 
Following  moderate  enlargement  of  the  organ  progressive  atrophy  may 
rarely  occur.     When  suppuration  has  occurred  the  mucous  membrane 
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is  greatly  swollen  and  reddened,  and  in  some  instances  shows  erosions 
or  ulceration  (Ulcerative  Angiocholitis).  The  process  often  extends 
through  the  hepatic  and  cystic  ducts  into  the  liver  and  gall-bladder, 
giving  rise  to  the  localized  abscesses  in  the  former  and  to  empyema  of 
the  latter.  In  some  instances  the  gall-bladder  has  been  perforated  and 
abscesses  have  formed  between  the  liver  and  stomach.  Diverticula  are 
sometimes  found  postmortem,  containing  biliary  calculi. 

While  cholelithiasis  is  by  far  the  most  common  cause  of  catarrhal, 
suppurative,  and  ulcerative  angiocholitis,  it  not  rarely  complicates  hy- 
datid disease,  carcinoma  of  the  bile-ducts,  and  the  acute  infections, 
particularly  typhoid  fever  (vide  Acute  Infectious  Cholecystitis,  p.  857). 
Rarely  foreign  bodies  (fish-bones,  lumbricoids)  operate  as  excitants. 

Symptoms. — Chronic  obstruction  by  gall-stones,  with  coexisting  ca- 
tarrhal inflammation  (catarrhal  angiocholitis),  is  characterized  by  a  dis- 
tinctive group  of  symptoms,  among  the  most  prominent  of  which  are — 

Jaundice, — This  may  be  constant  and  very  intense,  or  intermittent 
and  slight,  depending  upon  the  amount  of  obstruction  present.  In  some 
cases  it  disappears  entirely  for  several  months,  and  then  recurs  with  vary- 
ing intensity  (ball-valve  action  of  the  stone).  Itching  is,  as  a  rule,  a 
most  distressing  feature. 

Patn,  occurring  in  paroxysmal  attacks  and  referred  to  the  region  of 
the  liver.  This  is  accompanied  by  fever  that  may  reach  a  high  degree 
(102^-108^  F.— 88.8^-39.4^  C),  also  by  chills  and  sweating,  resem- 
bling somewhat  the  paroxysms  of  malaria.  Painful  points  in  the  right 
side  posteriorly  may  be  annoying ;  these  are  either  constant  or  par- 
oxysmal. 

The  chilh  are  often  intense,  and  may  present  a  quotidian,  tertian,  or 
quartan  form.  The  temperature  of  the  intervals  is  normal.  The  pecu- 
liar exacerbations  of  temperature  were  first  described  by  Charcot,  and  to 
them  has  been  given  the  name  of  Charcot's  intermittent  fever.  Con- 
cerning their  nature  Murchison  writes :  *'  These  paroxysms  may  be 
more  or  less  periodic,  and  may  extend  over  several  months,  without 
necessarily  indicating  pyemic  hepatitis,  the  patient  ultimately  recover- 
ing." He  adds  that  they  are  probably  analogous  to  febrile  paroxysms 
.produced  in  passing  a  catheter  along  the  urethra.  Charcot  believes  the 
etiologic  factor  to  be  a  septic  poison,  bacterial  in  origin  and  the  result 
of  chemical  changes  in  the  bile.  Various  microorganisms  have  been 
detected  in  the  bile  in  such  cases  (bacterium  coli  commune,  streptococcus 
pyogenes,  et  al). 

U-astric  Disturbances. — These  may  excite  alarm  during  the  par- 
oxysm. Intense  pain  is  complained  of  in  the  epigastrium,  accompanied 
often  by  persistent  nausea  and  vomiting,  which,  however,  usually  sub- 
sides at  the  close  of  the  paroxysm,  while  the  jaundice  at  this  time 
deepens.  The  attack  may  persist  for  years  without  progressive  failure 
of  health. 

The  symptoms  of  suppurative  cholamjitis  are  intense.  The  par- 
oxysms of  fever  occur  more  frequently,  the  temperature  merging  into 
the  remittent  type.  Grave  constitutional  symptoms,  indicating  septico- 
pyemia, are  present,  and  the  case  rapidly  tends  to  a  fatal  issue.  The 
attacks  of  colicky  pain  occur  with  jaundice,  but  the  latter  symptom  is 
less  intense  than  in  the  catarrhal  form.     As  to  hepatic  enlargement,  the 
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converse  is  true ;  this  organ  takes  on  progressive  enlargement  and  '^  may 
descend  as  low  as  the  umbilicus,  the  swelling  being  uniform  and 
smooth  and  tender  to  pressure  "  (Robson).  It  should  be  borne  in  mind 
that  pain  may  be  absent  when  the  disease  is  not  dependent  on  gall- 
stones. Pneumonia  and  empyema  are  serious  and  not  uncommon  com- 
plications. In  ulcerative  angiocholitis  severe  hemorrhage  may  occur, 
resulting  either  in  melena  or  hematemesis.  Mayo  Robson  reports  a 
case  in  which  hematemesis  was  the  only  antemortem  symptom  and  had 
been  the  cause  of  death.  The  condition  being  associated  with  septic 
infection,  it  leads  to  the  constitutional  disturbances  of  septicemia  or 
septico-pyemia. 

2.  Obstruction  of  the  Cystic  Duct. — This  almost  invariably 
causes  distention  of  the  gall-bladder  (dropsy  of  the  gall-bladder),  which 
may  be  felt  distinctly  below  the  lower  edge  of  the  liver  as  a  pyriform, 
fluctuating  tumor.  If  obstruction  of  the  cystic  duct  alone  occurs,  jaun- 
dice  may  be  entirely  absent,  the  bile  in  the  distended  tissues  being  re- 
placed by  a  thin,  mucoid  fluid.  This  is  more  apt  to  exist  as  the  obstruc- 
tion becomes  more  chronic.  In  some  instances  the  distention  is  so  great 
as  to  reach  below  the  umbilicus,  and  the  dilated  viscus  has  even  been 
mistaken  for  an  ovarian  tumor.  Osier  records  a  case  in  which  18  oz. 
(556.0)  of  fluid  were  removed  from  the  gall-bladder.  The  contents  are 
neutral  or  alkaline  in  reaction,  albumin  being  often  present  in  abun- 
dance. Catarrhal  inflammation  of  the  gall-bladder  is  often  associated, 
causing  pain  and  sensitiveness  in  the  region  of  the  organ.  The  pain 
may  be  severe  and  simulate  biliary  colic  or  appendicitis.  The  examiner 
can  feel  an  elastic,  gourd-shaped  tumor  closely  connected  with  the  liver, 
movable  in  respiration  in  the  vertical,  and  also,  under  the  influence  of 
the  palpating  fingers,  in  the  lateral,  direction.  I  have  observed  a  tongue- 
like projection  of  the  anterior  margin  of  the  right  lobe,  to  which  Riedel 
first  called  attention.  Given  a  gall-bladder  well  filled  with  stones  and 
a  relaxed  abdominal  wall,  gall-stone  crepitus  may  be  detectable. 

The  writer  has  reported  some  cases  giving  a  more  or  less  character- 
istic clinical  history  of  cholelithiasis,  in  which  gall-stone  crepitus  on 
palpation  furnished  absolute  proof  of  stones  in  the  gall-bladder.  In 
one  case  he  combined  auscultation  with  palpation  and  detected  a  faint 
grating  sound.* 

If  the  obstruction  persist  for  a  length  of  time,  calcification  or 
atrophy  of  the  bladder  are  common  sequehe.  Complete  obliteration 
of  the  cavity  of  the  gall-bladder  may  ensue. 

Among  rarer  sequehe  of  chronic  obstruction  may  be  mentioned — (<i) 
Empyema  of  the  Gall-bladder, — When  this  takes  place  the  organ  be- 
comes greatly  distended,  and  has  been  known  to  contain  as  much  as  a 
pint  of  purulent  material.  The  symptoms  of  suppurative  cholecystitis 
simulate  and  accompany  those  of  purulent  cholangitis ;  they  are  some- 
times preceded  by  those  of  catarrh  of  the  gall-bladder  and  ducts.  Per- 
foration may  occur,  giving  rise  to  circumscribed  periportal  abscesses  or 
to  generalized  peritonitis  (see  also  Acute  Infectious  Cholecystitis^  p.  >ib^). 

More  Remote  Eflfects  of  Gall-stones.— These  will  be  spoken 
of  under  three  headings : 

1.  Stricture  of  the  duct,  resulting  from  ulceration  and  cicatrization 
produced  by  the  passage  of  a  stone. 

*  International  Medical  Magazine^  Dec,  1899. 
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2.  Intestinal  obstruction,  due  to  impaction  of  gall-stones. 
8.  Biliary  fistulse  resulting  from  perforations. 

1.  Stricture  of  the  Duct. — Obliteration  of  the  common  duct  may  re- 
sult from  the  passage  of  a  gall-stone,  giving  rise  to  ulceration  and  cica- 
trization, or  the  stone  may  become  impacted  and  lead  to  adhesions  and 
permanent  closure  of  the  duct  below  it  (Murchison).  When  due  to  ulcera- 
tion the  seat  of  the  stricture  is  usually  low  down  in  the  common  duct.^ 

Symptoms. — The  symptoms  are  those  of  chronic  obstructive  jaundice 
(Osier).  In  many  cases  there  will  be  an  antecedent  history  of  the  passage 
of  gall-stones.  In  all  cases  in  which  the  symptoms  of  gall-stones  are 
followed  by  permanent  jaundice  without  pain  it  may  be  suspected  either 
that  the  calculus  has  become  firmly  impacted  or  that  it  has  produced 
organic  stricture  or  closure  of  the  duct. 

2.  Intestinal  Obstruction  from  Impaction  of  Gall-stones. — The  ileum 
is  commonly  the  seat  of  obstruction  by  gall-stones,  that  may  give  rise  to 
intussusception  or  cause  ulceration  and  gangrene  of  the  bowel  with  per- 
foration and  fatal  peritonitis.  The  latter  event,  however,  occurs  more 
frequently  when  the  biliary  concretions  are  situated  in  the  cecum.  Rarely 
they  are  found  in  the  appendix,  causing,  as  other  foreign  bodies,  inflam- 
matory changes,  followed  by  ulceration  and  in  many  cases  by  perforation 
and  death.  Cases  of  impaction  in  the  rectum  of  biliary  calculi  have 
been  recorded.     I  have  recently  seen  a  case  with  Dr.  R.  Bruce  Burns. 

Symptoms. — If  the  impaction  occurs  in  the  small  intestine,  the  abdo- 
men becomes  tympanitic  and  tender  on  pressure.  The  contents  of  the 
stomach  are  first  vomited,  followed  by  bile  and  stercoraceous  matter. 
Obstinate  constipation  persists,  and  symptoms  of  peritonitis  develop  and 
continue  until  either  the  impaction  disappears  or  death  ensues.  Ileus, 
the  result  of  biliary  concretions,  is  common  in  females  of  advanced  age. 
The  history  of  previous  acute  attacks  would  tend  to  confirm  the  diagnosis. 
The  pain  is  intense.     The  duration  of  the  last  attack  is  often  short. 

3.  Perforation  may  occur  with  the  establishment  of  fistuloiLS  com- 
munications  between  the  gall-bladder  and  stomach,  intestinal  canal,  blad- 
der, vagina,  lungs,  abdominal  parietes,  or  portal  vein.  Fistulae  between 
the  gall-bladder  and  stomach  are  rare,  though  cases  are  recorded  by 
Oppolzer,  Frerichs,  Cruveilhier,  Murchison,  and  others.  Cruveilhier 
states  that  vomited  gall-stones  necessarily  reach  the  stomach  through 
fistulous  tracts,  as  the  passage  through  the  pylorus  would  be  impossible. 

Fistulre  into  the  duodenum  are  of  much  more  common  occurrence, 
ulceration  taking  place  usually  in  the  fundus  of  the  gall-bladder  and  in 
the  descending  or  third  portion  of  the  duodenum  :  39  cases  are  recorded 
of  fistulous  communication  with  the  colon  (Osier).  I  have  reported  a 
fortieth  case.*  In  6  of  9  cases  reported  by  Murchison  carcinoma  of  the 
gall-bladder  was  present.  Fistulje  into  the  urinary  passages  may  occur, 
2  authenticated  cases  being  reported.  The  distended  gall-bladder  may 
come  in  contact  with  the  urinary  viscus,  or  the  stone  may  perforate  into 
the  pelvis  of  the  kidney  and  pass  through  the  ureter  into  the  bladder. 

Fistulous  openings  through  the  abdominal  parietes  are  the  most  com- 
mon of  all  fistulae,  the  place  of  exit  of  the  biliary  concretions  being 

'  In  vol.  ix.  pp.  22  and  130,  Pathologic  Tranmch'ons,  two  ca.^es  are  ri'conled  in  which 
the  strictures  were  exactly  Himilar  to  those  of  the  urethra,  one  being  situated  in  the 
hepatic  duct  of  the  left  lobe  and  the  other  in  the  common  duct. 

'  Clinieal  LedurCy  International  Cliniciy  vol.  ii.  third  series,  p.  27. 
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usually  in  the  region  of  the  gall-bladder  or  at  the  umbilicus,  to  which 
it  may  be  directed  by  the  suspensory  ligament  of  the  liver.  As  many 
as  000  stones  have  been  removed  from  the  gall-bladder  in  this  manner. 
Advanced  life  and  female  sex  are  said  to  be  predisposing  causes. 
Courvoisier's  statistics  show  184  cases,  in  78  of  which  recovery  took 
place. 

Fistulae  into  the  pleura,  bronchi,  and  vagina  have  been  recorded,  but 
are  extremely  rare.  Courvoisier  records  24  cases  of  fistulae  into  the 
lungs,  only  7  of  which  terminated  in  recovery.  Fauconneau,  Dufoesne, 
Frerichs,  Bristowe,  and  Murchison  mention  cases  of  fistulse  into  the  portal 
vein,  with  the  presence  of  biliary  concretions  in  the  latter. 

Diagnosis. — I  would  strongly  urge  an  exploratory  celiotomy  as  an 
accurate  means  of  diagnosis  in  obscure  cases. 

Treatment  of  Foregoing  Conditions.— The  indications  for 
treatment  in  cholelithiasis  are  (a)  to  remove  the  cause ;  (Jb)  to  relieve 
the  paroxysms  of  hepatic  colic ;  and  (c)  to  adopt  palliative  or  radical 
measures  for  the  removal  of  the  stones. 

Preventive  Treatment. — In  this,  as  in  the  treatment  of  jaundice,  diet 
and  hygiene  play  an  important  part.  The  former  should  be  as  simple  as 
possible,  consisting  largely  of  skimmed-milk,  lean  meat,  eggs,  fruit,  and 
green  vegetables.  Fatty  foods,  sugars,  starches,  and  pastries  are  to  be 
strongly  interdicted.  All  foods  should  be  thoroughly  masticated,  so  as 
to  digest  easily,  and  meals  should  be  taken  at  regular  intervals.  Syste- 
matic exercise  in  the  open  air  is  of  signal  value,  as  it  stimulates  the  flow 
of  bile.  Punkhauer  strongly  recommends  horseback-riding,  believing 
this  to  be  efficient  in  removing  obstructions  in  the  common  duct. 

Among  the  drugs  mostly  used  in  the  treatment  of  this  condition  I 
would  advise  the  following :  Sodium  sulphate,  combined  with  the  extract 
of  taraxacum  (Harley) ;  ox-gall  (Dubney),  in  5-  to  10-gr.  (0.324-0.648) 
doses,  three  times  daily  (to  relieve  flatulency  and  stimulate  the  biliary 
secretion) ;  sodium  salicylate  (gr.  x  to  xv — 0.648  to  0.972,  three  times 
daily) ;  and  sodium  chlorate  (gr.  iv  to  vj — 0.259  to  0.388)  three  times  a 
day  (Schiff  ). 

The  bowels  should  be  kept  freely  soluble,  constipation  being  carefully 
avoided.  In  my  own  experience  a  dram  (4.0)  of  sodium  phosphate  or 
of  Rochelle  salts  in  concentrated  solution  in  the  morning  on  rising  has 
yielded  excellent  results.  Other  laxatives  whose  use  is  to  be  advised  and 
encouraged  are  cascara  sagrada,  podophyllin,  and  rhubarb. 

Treatment  of  the  Paroxysm  of  Biliuy  Colic. — At  the  very  onset  of 
an  attack  of  hepatic  colic  the  prompt  exhibition  of  morphin  or  of  codein 
may  greatly  mitigate  an  attack.  The  former  may  be  given  hypodermi- 
cally  in  \-  to  ^J-gr.  (0.008-0.016)  doses  every  hour  until  relief  follows; 
the  latter  is  exhibited  by  the  mouth  in  doses  of  1  gr.  (0.0648)  every 
hour.  Inhalations  of  chloroform,  with  morphin  hypodermically,  the 
former  being  continued  until  the  latter  has  taken  effect,  may  be  regarded 
as  the  typical  treatment  during  an  attack. 

Hot  baths  and  hot  applications  (with  counter-irritation)  over  the  liver 
are  valuable  aids  in  the  treatment  of  hepatic  colic,  being  given  at  a  tem- 
perature of  98^  to  100°  F.  (36.6°  to  37.7°  C),  and  continued  for  twenty 
minutes  if  endurable,  so  as  to  effect  relaxation.  If  cardiac  depression 
results  and  the  pulse  becomes  weak,  the  baths  should  be  discontinued. 
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^p  /lot  flaxseed-poultices,  cloths  wrung  out  of  liot  water,  hot  hop-bags,  or 
W    turpentine  stupes  may  be  applied  ov<ir  the  hepatic  region  until  the  attack 
I     ftiabsides.     Ice-poultices  have  been  advised  by  Bucbetan. 
m  If  shock  or  syiicopc  should  develop,  the  body- temperature  must  be 

'  maintained  by  hot  bottles  or  bricks  placed  in  contact  with  the  surface  of 
the  body,  together  with  strychnin  (gr*  ^ — 0.0021),  atropin  (gr.  yj-^  — 
O.O0O42),  and  brandy  (1  dram — 4.0)  hypodermically. 

Xauitea  and  vomitiufj  may  be  reduced  by  15-drop  doses  of  spirits  of 
chloroform  every  half  hour ;  also  by  brandy  and  soda-water  or  cham- 
pagne. 

In  mild  cases  sodium  salicylate  (gr.  viij-xv^ — 0,518-0,972  in  twenty- 
four  hours),  recommended  by  Prevost  and  Binet,  or  codein  (gr.  j),  with 
phenacetin  (gr.  x),  every  few  hours  gives  relief.  The  free  use  of  olive 
oil  or  glycerin  in  hepatic  colic  has  been  followed  by  a  beneficial  effect 
(Rosenberg,  Goodhart).  The  former  is  given  in  quantities  of  4  to  6  oz, 
(128,0-192.0}  by  the  mouth  every  thi-ee  or  four  hoors,  nausea  being  pre- 
irented  by  concealing  the  taste  with  lenion*juice ;  the  latter,  recommended 
liy  Ferrand,  is  given  in  doses  ran^fing  from  1  to  2  tablespoonfuls,  repeated 
in  the  same  length  of  time.  Butli  remedies  are  supposed  to  do  good  by 
increasing  the  flow  of  bile,  thus  forcing  the  stone  outward  toward  the 
bowel. 

Treatment  for  Eemoval  of  Qall-stones. — The  palliative  treatment 
consists  in  the  administration  of  agents  that  tend  to  increase  the  flow  of 
bile.  The  free  use  of  pure  water  by  the  mouth,  together  with  copious 
rectal  injections  daily  of  cold  water,  has  been  found  effective.  It  may 
be  rendered  alkaline  by  sodium  bicarbonate  or  borate  in  a  3  per  cent. 
solution. 

A  course  of  alkaline  treatment  at  some  of  the  more  noted  mineral 
springs    (Bedford^  Vichy,    Carlsbad)    is   often    attended   with    good    re- 
sults.    Perhaps  the  three  best  cholagogues  that  may  be  mentioned  are 
sodium  phosphate,  sodium  cholate,  and  ox-gall.     Olipe  oil  and  glycerin 
abo  increase  the  secretion  of  bile. 

Willoughby  reports  a  case  in  which  prompt  recovery  ensued  from  the 
Use  of  toluylenediaminc  after  three  years  of  unsuccessful  treatment; 
be  began  with  1  grain  daily,  smd  increased  to  2  grains. 

Agent*  to  dissolve  the  stone- have  been  tried  at  various  times,  among 
ihem  being  Durande»  method  (turpentine  and  ether),  hut,  so  iar,  all 
Quch  methods  of  treatment  have  been  unsuccessfuL 

Of  the  various  surgical  measures  for  the  removal  of  gall-stones  the  fol- 
lowing are  the  chief:  Of)  Removal  of  the  stone  from  the  common  duct 
(choledochotomy) ;  {H)  Removal  of  the  stone  from  the  cystic  duct  (cho* 
lecystotomy) ;  (y)  Establishing  a  fistulous  opening  between  the  gall-blad- 
der and  the  bowel  (cholecystenterostomy) :  (d)  Extirpation  of  the  gall- 
bladder (cholecystectomy),  the  latter  operation  giving  a  mortality  of  17 
per  cent.,  according  to  Murphy's  statistics.  And  operative  procedure 
is  indicated  in  infectious  (suppurative)  cholecystitis  as  well  as  in  infec- 
tious (suppurative)  rbolangitis. 

The  treatment  of  suppurative  cholangitis  has  for  its  principal  object 
e?acuation  and  drainage  of  the  purulent  contents  of  the  biliary  passages. 
To  this  end  cbolecystotomy  should  be  advised  as  a  rule. 
54 
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OAROmOMA  OP  THE  BILE-DUOTS. 

The  biliary  passages  may  be  the  seat  of  carcinoma,  which  may 
occur  primarily  and  exist  over  a  long  period  of  time  without  being 
recognized. 

Pathology. — The  gall-bladder,  as  the  result  of  obstruction  of  the 
duct,  is  often  greatly  distended,  measuring  as  much  as  7  inches  (17.7  cm.) 
in  length  (in  a  case  reported  by  Haney)  from  the  entrance  of  the 
duct  to  the  fundus,  and  being  filled  with  a  cloudy  liquid,  somewhat 
resembling  barley-water,  that  contains  flakes  of  epithelium,  granular 
matter,  and  particles  of  inspissated  bile.  If  the  growth  be  near  the 
duodenal  orifice,  the  common  and  cystic  ducts  are  often  greatly  dis- 
tended, and  the  dilatation  may  extend  into  the  hepatic  ducts  and  their 
branches.  The  liver  may  be  enlarged,  and  in  some  instances  presents 
the  secondary  nodules  that  are  characteristic  of  the  disease.  Micro- 
scopically, carcinoma  of  the  gall-bladder  exhibits  marked  variations 
in  different  cases ;  '^  it  may  be  either  columnar  or  spheroidal-celled  *' 
(Rolleston). 

Btiology. — The  causes  of  carcinoma  of  the  bile-ducts  are  the  same 
here  as  elsewhere,  and  among  these  the  mechanical  or  inflammatory  theory 
of  Virchow  must  be  accepted.  Tight-lacing  and  mechanical  irritation  by 
gall-stones  are  followed  in  many  instances  by  cancerous  degeneration ; 
Osier  states  that  ^'  biliary  calculi  are  present  in  at  least  seven-eighths  of 
all  cases."  Among  other  factors,  heredity  and  age  (after  forty)  play  an 
important  part.  Although  carcinoma  of  the  liver  undoubtedly  occurs 
more  frequently  in  males,  Musser  found  that  out  of  100  cases  of  carci- 
noma of  the  ducts,  75  were  female ;  and  Ames  found  the  ratio  to  be  4 
to  1  in  favor  of  females. 

Symptoms. — The  signs  and  symptoms,  according  to  Harley,  present 
nothing  characteristic  to  distinguish  them  from  other  causes  of  obstruction 
in  the  ducts.  On  palpation  in  the  early  stages  the  gall-bladder  is  found 
moderately  enlarged,  but  later  it  rapidly  undergoes  diminution  in  size. 
Jaundice  becomes  very  intense,  and  remains  permanent.  Throughout 
the  course  of  the  disease  all  the  symptoms  referable  to  chronic  obstruction 
of  the  duct  by  gall-stones  (paroxysmal  pain,  gastric  disturbance,  rise  of 
temperature,  Charcots  fever)  may  develop. 

Examination  of  the  urine  and  feces  reveals  the  presence  of  bUe-pigmeni 
in  the  former  and  its  absence  in  the  latter.  The  urine  often  shows  the 
presence  of  bile-stained  casts  {vide  Fig.  61). 

Ascites  not  rarely  occurs  during  the  later  stages,  with  the  involvement 
of  surrounding  organs  by  contiguity,  as  well  as  with  the  appearance  of 
secondary  nodules  in  the  liver  and  the  development  of  cachexia. 

Diagnosis. — Carcinoma  of  the  biliary  ducts  cannot  always  be  detected 
by  physical  examination.  Distinct  evidence  of  chronic  obstruction  of  the 
duct,  as  persistent  and  intense  jaundice  (which  occurs  in  three-fourths  of 
the  cases),  the  development  of  cachexia  and  the  absence  of  cancerous  in- 
volvement of  other  organs,  however,  will  tend  to  characterize  it  Often 
a  hard  tuiuor-mass  is  present  in  the  region  of  the  gall-bladder,  project- 
ing in  the  direction  of  the  umbilicus.  It  should  be  recollected  that  the 
bile-ducts  are  oftener  the  seat  of  the  primary  affection  than  the  liver. 
An  assured  diagnosis,  however,  is  often  impossible. 

Prognosis. — The  prognosis  of  carcinoma  of  the  bile-ducts  is,  like 
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that  of  other  organs,  absolutely  fatal,  though  the  course  of  the  disease  is 
not  90  rapid  as  that  of  carcinoma  elsewhere  until  secondary  involvement 
of  the  liver  occurs. 

Treatment. — The  treatment  is  merely  palliative.  Operative  meas- 
ures are  rarely  justifiable,  since  the  disease  is  rarely  recognized  before 
the  liver  becomes  involved.  As  seven-eighths  of  the  cases  follow  obstruc- 
tion of  the  duct  by  gall-stones,  the  preventive  treatment  of  the  latter 
should  be  carefully  observed  whenever  symptoms  of  disordered  liver- func- 
tion manifest  themselves- 

The  treatment  of  the  pain,  anemia,  and  emaciation  will  be  described 
iii  the  discussion  of  Carcinoma  of  the  Liver  (vid^  p,  903), 


STENOSIS  OP  THE  BILE-DUCTS. 

Stenosis  may  result   from  any  of  the  following  causes:  (a)  Round- 

^^4K>rrns  in  the  <j[uct  (rnrely);  i^*)  Foreign  bodies,  as  seeds;  (c)  Ulceration 

*nd  cicatrization  following  the  passage  of  gall-stones  (most  commonly) ; 

^rf)  Pressure  from   without*  as  from   tumors  (carcinoma  chiefly)  of  the 

Ijead    of   the    pancreas    and    pylorus    (rare) ;    (e)  Abdominal   tumors  ; 

(/)  Aneurysm  of  the  sihdominul  aorta  or  of  the  celiac  axis  (rare);  (</) 

Secondary   enlargement   of  the  lympbatics  of  the  liver  (common);  (/<) 

More  rarely  in  man  than   in   the  lower  antmals  distoma  hepaticum   of 

liver-flukes  and  echinococci  ;  (i)  Adhesions  due  to  chronic  peritonitis, 

Patholog^r. — If  the  stenosis  is  of  recent  origin,  the  liver  is  enlarged 
and  shows  more  or  less  congestion,  with  some  increase  of  the  Lonnective- 
ti^sue  elements.  The  substance  is  firmer  than  normal,  the  color  varying 
from  an  olive-green  to  a  deep  bronze.  If,  however,  the  obstruction  be 
of  long  standing,  the  presence  of  the  dilated  intra-hepatic  ducts  and  the 
increase  of  connective  tissue  cause  secondary  atrophy  of  the  hepatic 
cells,   with  a  diminution  in  the  size  of  the  organ, 

SymptomS-^ — The  symptoms  vary  greatly  according  to  the  cause  of 
the  stenosis,  hut  in  the  main  they  are  those  of  chronic  obstruction  of  the 
duct — viz.  paroxysmal  pain  in  the  region  of  the  liver,  referred  to  the 
Mght  shoulder ;  jaundice  of  vurying  intensity,  but  gradually  deepening 
J^fter  each  attack;  aD<l  gastric  disturbance,  with  ague-like  paroxysms 
(fever  and  sweating),  the  latter  being  most  freriuently  met  with  in  occlu- 
sion from  gall-stones. 

IMagtiosis.— The  pathognomonic  symptoms  determining  the  nature 
of  the  stenosis  are  very  often  wanting,  and  the  diagnosis  is  rendered  cor- 
respondingly difficult.  On  the  other  liand^  stenosis  or  complete  occlusion 
<}(  the  bile-passages  calls  for  diagnosis  principally  on  account  of  the 
special  cause  or  causes  of  the  given  case. 

When  the  condition  is  due  to  htmbrieoM  worms  reflex  symptoms 
usually  appear,  as  pruritus  of  the  nose  and  anus,  grinding  of  the  teeth 
during  sleep,  and  convulsions. 

In  carcinoma  of  the  head  of  the  panen'a^  trr  the  pylorus  pressing  on 
the  ducta  the  growth  may  be  detected  by  palpation,  together  with  a  rec- 
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ognition  of  other  more  or  less  characteristic  features  {vide  infra^  p.  015), 
and  the  rapid  course  of  the  disease. 

Abdominal  aiieurysm  may  give  rise  to  obstruction  of  the  duct  without 
being  evidenced  by  physical  signs.  Usually,  however,  when  the  saccula- 
tion presses  against  the  bile-duct,  the  throbbing  in  the  epigastrium,  the 
tumor  (which  can  often  be  grasped),  and  the  expansile  pulsation  on  pal- 
pation will  tend  to  establish  the  cause  of  the  obstruction. 

When  due  to  cancerous  nodules  in  the  liver  there  is  usually  a  history 
of  primary  carcinoma  of  the  stomach,  mammary  gland,  rectum,  or  of  one 
of  the  pelvic  viscera.  Osier  records  a  case  in  which  jaundice  (thought  to 
have  been  catarrhal  in  origin)  developed  seven  weeks  previously.  On 
careful  examination  '^  a  small  nodule  was  detected  at  the  umbilicus,  which 
on  removal  proved  to  be  scirrhus." 

When  the  stenosis  is  due  to  ulceration  following  the  passage  of  gall- 
stones, the  history  of  biliary  colic  and  of  the  presence  of  calculi  in  the 
dejecta,  and  the  paroxysmal  pain  with  jaundice  and  intermittent  fever, 
will  serve  to  establish  the  cause. 

If  the  fever  be  of  the  continued  type  and  the  liver  uniformly  enlarged, 
with  the  development  of  jaundice,  the  case  is  probably  one  of  hypertro- 
phic cirrhosis ;  whereas  if  the  enlargement  be  progressive  and  nodules 
can  be  detected  on  palpation  in  addition  to  the  appearance  of  cachexia 
and  jaundice,  carcinoma  is  undoubtedly  present. 

Physical  signs  aid  but  little  in  the  diagnosis,  as  obstruction  of  the 
common  duct  is  usually  unattended  by  any  great  enlargement  of  the 
gall-bladder. 

In  many  cases  only  by  remembering  the  various  causes  and  elim- 
inating them  carefully,  one  by  one,  can  the  diagnosis  be  positively 
made. 

Prognosis. — It  may  be  said  of  the  prognosis,  as  of  the  symp- 
toms, that  both  vary  according  to  the  cause  of  the  stenosis.  Gen- 
erally speaking,  the  outlook  is  rather  grave,  since  many  of  the  causa- 
tive conditions  are  fatal.  If  the  obstruction  is  due  to  cicatricial 
contraction,  the  prognosis  is  guardedly  favorable  as  to  life,  but  hope- 
less as  to  recovery.  If  the  obstruction  is  permanent,  the  case  ends 
fatally. 

Treatment. — The  treatment  of  occlusion  of  the  bile-ducts  varies 
according  as  it  is  due  to  cicatricial  contraction  following  ulceration  or  to 
foreign  bodies  (seeds  or  lurabricoid  worms),  or  to  gall-stones  or  tumors 
pressing  upon  or  involving  the  ducts  or  adjacent  organs  (pancreas, 
pylorus).  If  the  stenosis  follows  ulceration  in  the  duct,  and  is  sufficient 
to  cause  almost  complete  occlusion  with  biliary  retention,  the  operation 
of  cholecystenterostomy  may  become  necessary  in  order  to  prevent  dila- 
tation of  the  gall-bladder  with  resorption  of  bile. 

Foreign  bodies  in  the  duct  may  be  removed  by  free  purging,  aided  by 
the  liberal  use  of  alkaline  mineral  waters.  In  critical  cases  the  operation 
of  cliolecystotomy  has  been  practised. 

Gall-stones  form  the  most  frequent  cause  of  stenosis,  and  the  treat- 
ment, both  for  the  prevention  and  removal  of  calculi,  has  already  been 
described  in  the  discussion  of  Biliary  Calculi  {vide  p.  863). 
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ICTERUS  NEONATORUM. 

Definitioii. — Jaundice  occurring  in  the  new-born.  This  may  be 
either  pathologic  or  physiologic — a  slight  tinting  of  the  skin  occurring 
quite  commonly  in  the  new-born. 

Pathology. — The  morbid  anatomy  of  the  pathologic  form  varies 
with  the  cause  of  the  jaundice.  The  secretion  of  bile,  like  the  secretion 
of  urine,  begins  long  before  birth,  and  Zweifel  has  found  bile-pigment 
and  bile-acids  in  the  contents  of  the  intestines  of  a  three-months'  fetus. 
Hence  children  may  be  born  laboring  under  an  attack  of  well-marked 
jaundice. 

In  well-marked  cases  of  pathologic  jaundice  the  skin  presents  a  deep 
greenish-yellow  hue.  The  internal  tissues  are  also  stained.  Knop- 
^rmacher  has  studied  the  condition  of  the  blood,  and  found  that  the 
red  cells  presented  no  signs  of  destruction,  but  rather  of  active  new- 
formation. 

Btiology. — Of  the  physiologic  forms^  the  following  are  the  main 
causes :  1.  The  ducttis  venosus  may  remain  patulous,  allowing  some  of 
the  portal  blood,  containing  bile,  to  flow  into  the  systemic  circulation 
(Quincke).  2.  Diminished  pressure  in  the  portal  vessels  from  ligation 
of  the  umbilical  vein  causes  increased  tension  in  the  hepatic  capillaries 
and  absorption  of  bile. 

Pathologic  Icterus. — The  causes  are  the  following:  (a)  Congenital 
stricture  or  absence  of  the  duct ;  {b)  Syphilitic  disease  of  the  liver ;  {c) 
Septic  processes  set  up  by  infection  through  the  umbilical  vein. 

Symptoms. — In  physiologic  jaundice  the  skin  is  tinted  greenish- 
yellow,  resembling  somewhat  that  of  chlorosis.  The  mucous  membranes 
are  pale  and  the  conjunctivae  pearly- white.  The  pulse  is  feeble  and  some- 
times rapid.  Auscultation  over  the  base  of  the  heart  often  reveals  a  soft 
systolic  murmur  transmitted  to  the  vessels  of  the  neck  and  associated  with 
a  venous  hum.  According  to  Murchison,  false  or  physiologic  jaundice 
differs  from  the  true  or  pathologic  form  in  that — 1.  The  conjunctivae  are 
of  a  natural  color ;  2.  The  urine  is  free  from  bile-pigment ;  3.  The  yel- 
low color  gradually  fades  from  the  skin  after  a  few  days ;  4.  The  child  is 
quite  well  and  the  bowels  are  acting  properly. 

In  pathologic  ^^mhAxcq  the  skin  and  conjunctivae  are  more  or  less  in- 
tensely icteroid,  the  urine  is  loaded  with  bile-pigment,  while  the  feces  are 
of  the  pipe-clay  variety.  Hemorrhage  from  the  cord  may  occur  and  de- 
struction of  life  may  be  rapidly  accomplished,  or  the  condition  may  last 
for  some  weeks  without  serious  impairment  of  the  general  health,  with 
final  recovery. 

Treatment. — In  the  milder  cases  calomel  in  minute  doses,  combined 
with  lactopeptin  and  sodium  bicarbonate,  can  be  recommended.  In  ma- 
lignant cases  treatment  is  of  no  avail. 
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VASCULAR  (OmOULATORY)  AFPEOTIONS  OP  THE 

UVER. 

ANEMIA. 

The  physical  symptoms  of  this  condition  are  absolately  nUj  and  its 
existence  only  discoverable  postmortem.  Its  most  common  causes  are 
those  of  general  anemia,  fatty  and  amyloid  degeneration. 

HYPBBBMIA. 

Definition. — An  excess  of  blood  in  the  liver.  This  may  be  of  two 
varieties :  (a)  active  and  (b)  passive^  the  latter  being  the  more  common. 

ACUTE   HYPEREMIA. 
{Active  Congestion,) 

Definition. — An  excess  of  arterial  blood  in  the  liver. 

Btiology. — Among  the  common  causes  are  rich  living,  sedentaiy 
habits,  alcoholism,  traumatism,  acute  infectious  diseases  (typhus,  typhoid), 
and  pernicious  malaria.  The  condition  may  also  be  vicarious,  aue  to  a 
sudden  cessation  of  menstruation  or  of  hemorrhage  in  other  parts  of  the 
body.  A  physiologic  condition  is  the  temporary  hyperemia  that  occurs 
during  the  ingestion  of  a  full  meal. 

Symptoms. — There  are  no  symptoms  characteristic  of  this  condition; 
those  present  in  the  different  cases  are  varied  and  referable  to  disturb- 
ances of  other  viscera,  as  in  coexisting  cardiac  hypertrophy  or  gastro- 
intestinal catarrh.  Often,  however,  there  is  a  sense  of  fulness  and  dis- 
tress in  the  right  hypochondrium  after  eating,  with  tenderness  on  palpa- 
tion over  the  lower  margin  of  the  organ. 

Prognosis  and  Conrse. — It  is  impossible  to  make  any  definite  state- 
ment as  to  the  course  and  prognosis  of  active  hyperemia,  these  dependinj 
wholly  upon  the  cause  of  the  affection.     When  due  to  errors  of  diet  am 
hygiene  the  condition  is  easily  remedied ;  the  prognosis  of  hyperemia 
accompanying  hepatic  cirrhosis,  however,  is  decidedly  grave. 

PASSIVE   HYPEREMIA. 
(Passive  Congestion,) 

Definition. — An  increase  of  venous  blood  in  the  liver. 

Pathology. — The  organ  is  enlarged  in  size  and  changed  to  a  deep- 
red  color,  its  substance  being  firmer  than  normal.  The  center  of  the 
lobule  (the  area  of  the  hepatic  vein)  becomes  deeply  pigmented,  the  pe- 
riphery (occupied  by  the  portal  vein)  being  lighter  in  color,  sometimes 
owing  to  fatty  infiltration.  Because  of  its  mottled  appearance  this  has 
received  the  name  of  the  '' nutmeg  liver." 

In  long-standing  passive  congestion  there  is  an  increase  of  connective 
tissue,  due  to  a  proliferation  of  round-cells,  causing  atrophy  of  the 
parenchyma.  The  blood  in  the  central  capillaries  becomes  altered,  the 
capillaries  themselves  are  distended,  and  brown  pigment  is  deposited 
about  the  center  of  the  lobules.  The  organ  becomes  very  much  darker 
in  color,  and  to  this  condition  the  name  "  cyanotic  induration  '*  or 
"cardiac  liver"  has  been  given.     Later,  contraction  of  the  connective 
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tiBSiie  occars,  causing  a  diminution  in  the  size  of  the  organ,  and  forming 
the  so-called  ^^  atrophic  nutmeg  liver/' 

Stiology. — The  causes  that  lead  to  passive  hyperemia  are  both  local 
and  general.     Among  local  causes  may  be  mentioned  the  following : 

1.  Pressure  over  the  portal  area  from  without,  as  from  a  tumor  or  cyst. 

2.  Disease  of  the  walls  of  the  veins,  as  in  syphilitic  phlebitis. 

3.  Coagulation  of  the  blood  in  the  veins  (thrombosis). 
Among  the  general  causes  are — 

1.  Chronic  valvular  disease  affecting  the  right  side.  Passive  hyper- 
emia is  also  common  in  mitral  disease. 

2.  Pulmonary  emphysema  and  cirrhosis  of  the  lung. 

3.  Intrathoracic  tumors,  which  by  their  mechanical  action  cause  an 
increased  pressure  in  the  efferent  branches  of  the  hepatic  veins. 

Symptoms. — Often  the  patient  experiences  a  sensation  of  fulness 
and  weight  in  the  region  of  the  liver  that  amounts  in  some  instances  to 
actual  pain.  Jaundice  is  usually  present,  but  varies  in  intensity,  and  is 
due  to  obstruction  of  the  smaller  ducts  by  the  distention  of  the  hepatic 
venules.  Hematemesis  is  not  rare,  and  symptoms  of  gastro-intestinal 
disturbance  are  usually  present.  In  marked  cases  the  stools  are  day- 
colored,  showing  the  absence  of  bile ;  the  urine  is  loaded  with  bile-pig- 
ment ;  and  jaundice  deepens  with  the  development  of  ascites  or  anasarca 
from  portal  obstruction.  On  palpation  the  organ  is  tender  and  increased 
in  size,  extending  in  some  instances  fully  a  hand's  breadth  below  the 
oostal  margin.  In  marked  cases  the  whole  organ  pulsates,  owing  to  the 
regurgitation  of  blood  into  the  hepatic  veins  (see  also  p.  623). 

I>mgii08i8. — The  diagnosis  of  passive  congestion,  per  se^  is  often 
very  difficult,  but  when  secondary  to  heart-  and  lung-diseases  it  is  ren- 
dered more  plain. 

The  prognosis  and  treatment  depend  wholly  upon  the  causal 
SMtors. 
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THROMBOSIS  AND  BMBOLI8M. 

Pathology. — In  the  early  stages  the  clot  presents  a  grayish-red  or 
yellowish  appearance,  and  on  loosening  it  is  found  to  adhere  more  or  less 
closely  to  the  inner  coat  of  the  vein.  Later  it  becomes  a  mass  of  small 
white  fibrin  tightly  adherent  to  the  sides  of  the  blood-vessel,  which  itself 
undergoes  fibroid  change,  giving  rise  to  the  so-called  adhesive  pylephle- 
bitis. Organized  thromoi  are  rarely  found,  except  in  the  smaller  branches 
of  the  portal  area.  If  the  thrombus  obstruct  the  vessel,  collateral  circu- 
lation may  be  established  for  years,  as  in  a  case  recorded  by  Osier.  Septic 
softening,  however,  is  a  very  common  result,  and  most  frequent  of  all  is 
pylephlebitis.  If  a  parietal  or  channelled  thrombus  be  formed,  partial  or 
complete  circulation  may  be  re-established  and  recovery  take  place.  Hem- 
orrhagic infarction  may  take  place,  but  is  very  rare. 

Btlology. —  Throynbi  Bive  rare  occurrences  in  the  portal  vein.  Amonff 
the  causes  that  lead  to  their  occurrence,  however,  may  be  mentioned — (a) 
Traumatism  ;  (b)  cirrhosis ;  (r)  carcinoma  of  the  liver,  involving  the  portal 
area;  (d)  pressure  from  without,  as  in  proliferative  peritonitis  involving 
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the  gastro-hepatic  omentum,  abscesses,  enlarged  glands,  or  impacted  calcnii 
pressing  on  the  veins ;  {e)  it  may  be  occasioned  by  ulcerative  affections  of 
the  bowels  and  appendicitis,  and  pylephlebitis  may  precede  its  occurrence; 
(/)  slowing  of  the  circulation  due  to  splenic  diseases,  such  as  marasmus. 

Symptoms. — Symptoms  may  be  almost  lacking  in  portal  obstruction, 
or  the  condition  may  simulate  cirrhosis  of  the  liver.  In  ordinary  cases 
the  symptoms  are  very  slight,  the  hepatic  circulation,  as  shown  by  Cohn- 
heim  and  Litton,  being  "  sufficient  for  the  nourishment  of  the  liver  and 
secretion  of  the  bile  *'  (Henry). 

If  the  occlusion  be  complete^  edema  followed  by  the  rapid  development 
of  ascites  may  occur.  In  such  cases  loss  of  strength  is  persistent  and 
progressive,  and  death  may  result  from  exhaustion.  Hemorrhages  due  to 
venous  stasis  may  occur  from  the  nose,  stomach,  and  intestines.  Jaundice 
and  diarrhea  occur  frequently,  the  former  being  the  result  of  obstruction 
to  the  biliary  passages  from  the  same  causes  that  produce  the  thrombosis 
or  the  diminished  pressure  in  the  portal  area.  On  palpation  the  liver  is 
found  slightly  enlarged  and  tender  on  pressure,  and  projecting  below  the 
lower  margin  of  the  ribs ;  the  spleen  is  also  enlarged.  Percussion  also 
reveals  enlargement  over  the  splenic  area.  If  ascites  is  present,  percus- 
sion will  reveal  dulness  in  the  flanks,  changing  with  the  position  of  the 
patient ;  and  on  gently  tapping  one  side  of  the  belly- wall,  with  the  hand 
on  the  opposite  side,  a  wave  of  fluctuation  will  be  felt. 

IHagnosis. — The  diagnosis  of  portal  thrombosis  is  often  extremely 
difficult.  "A  suggestive  symptom,  however,  is  sudden  onset  of  the  most 
intense  engorgement  of  the  branches  of  the  portal  system  '*  (Osier). 

Sequelce. — If  the  emboli  are  septic  in  origin,  an  abscess,  with  all  its 
accompanying  symptoms,  will  be  the  result.  Hemorrhagic  infarction 
may  occur,  but  is  very  rare,  since  a  free  anastomosis  exists  between  the 
lobular  plexuses  and  the  hepatic  artery. 

"  PyleXhrombosis  may  be  regarded  as  probable  if  no  other  possible 
cause  of  the  portal  obstruction  seems  likely,  and  if  we  are  able  to  discover 
a  cause  for  thrombosis,  like  a  former  attack  of  circumscribed  peritonitis  " 
(Striimpell). 

The  prognosis  is  always  unfavorable,  although  certain  cases  have 
been  demonstrated  by  autopsy  to  have  improved  temporarily. 

Course  and  Duration. — Nothing  definite  can  be  stated  in  regard 
to  the  course  and  duration  of  this  affection,  since  these  depend  entirely 
upon  the  cause. 

.Treatment. — The  symptoms  resulting  from  portal  congestion,  due  to 
thrombi  in  the  portal  vein,  are  those  described  under  Cirrhosis  of  the 
Liver,  and  the  treatment  is  identical  with  that  of  interstitial  hepatitis. 
In  rare  instances  septic  emboli  give  rise  to  abscesses  that  are  usually 
multiple ;  when  these  occur  the  treatment  is  purely  symptomatic. 

SUPPURATIVE  PYLEPHLEBITIS. 

Definition. — A  purulent  inflammation  of  the  portal  vein  or  its 
branches. 

Pathology. — If  noted  in  the  early  stages,  the  coats  of  the  portal 
vein  are  distended  and  thickened,  and  the  connective  tissue  surrounding 
the  portal  area  is  infiltrated  and  the  seat  of  minute  ecchymoses.  The 
inflammation  usually  originates  in  the  smaller  veins  of  the  portal  system 
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or  in  the  hepatic  branches  of  the  vein  itself;  the  main  trunk  is  attacked 
least  often.  Numerous  thrombi  are  found  obstructing  the  vein  and  its 
branches,  which  finally  undergo  suppuration.  From  these,  emboli  enter 
the  circulation  and  are  carried  to  all  parts  of  the  liver,  forming  meta- 
static abscesses:  In  advanced  cases  the  whole  organ  (especially  the  pe- 
ripheral parts)  becomes  infiltrated  with  pockets  of  pus,  that  communicate 
with  the  portal  vein  or  its  branches,  and  extend  in  some  instances  into 
the  mesenteric  or  gastric  veins.  A  single  large  abscess  may  be  present, 
but  multiple  abscesses  are  the  rule.  The  contents  may  be  very  fetid  and 
bilenstained,  or,  as  in  many  instances,  they  may  be  composed  of  thick, 
creamy  laudable  pus.  From  this  focus  of  suppuration  embolic  abscesses 
may  extend  to  the  lungs,  brain,  kidneys,  and  joints. 

The  macroscopic  appearance,  with  the  organ  in  situ,  is  sometimes 
practically  normal.  The  liver  may  present  a  uniform  enlargement,  the 
surface  being  of  normal  color  and  the  capsule  non-adherent.  More  com- 
monly, however,  the  cortex  presents  a  mottled  appearance,  and  numerous 
yellowish-white  spots  are  seen  beneath  the  capsule. 

Btiology, — The  most  frequent  source  of  purulent  pylephlebitis  is 
appendicitis  with  abscess.     Rarely  the  disease  arises  idiopathically. 

Among  other  causes  are  the  following  :  (a)  A  secondary  (becoming  a 
general)  pyemia,  (b)  Ulceration  of  the  intestines,  occurring  in  dysentery 
and,  more  rarely,  in  typhoid  fever,  (c)  Gastric  ulcer,  (d)  Pelvic  ab- 
scess ;  abscess  of  the  spleen,  (e)  Specific  infection  through  the  umbili- 
cus, occurring  in  the  new-born. 

Symptoms. — The  symptoms  vary  according  as  to  whether  the  case 
remains  one  of  suppurative  pylephlebitis  or  terminates  in  hepatic  ab- 
scess. If  the  condition  is  part  of  a  general jpt/emia,  the  symptoms  refer- 
able to  the  liver  may  be  almost  negative.  The  liver  is  usually  enlarged, 
and  tender  on  pressure,  the  enlargement  being  most  marked  when  an  he- 
patic abscess  exists.  Though  pain  is  present,  in  many  cases  it  is  not  a 
marked  feature ;  it  is  frequently  referred  to  the  epigastrium,  and  may 
radiate  laterally  or  downward.  Percussion  in  the  left  axillary  line  shows 
splenic  enlargement,  and  the  organ  can  in  some  instances  be  felt  below 
the  costal  margin,  constituting  the  ^' acute  splenic  tumor''  of  septico- 
pyemia. 

The  fever  is  of  an  irregular  septic  type,  the  elevation  in  temperature 
is  accompanied  by  rigors  or  chills  and  followed  by  profuse  sweating. 
Jaundice  of  varying  intensity  is  present,  although  usually  it  is  not 
pronounced,  the  complexion  being  merely  doughy  or  muddy.  Diar- 
rhea is  not  an  infrequent  symptom  of  this  condition.  Nausea  and 
vomiting  are  often  marked.  As  the  case  advances  the  pulse  becomes 
rapid  and  small,  and  delirium  develops,  followed  by  stupor,  coma,  and 
death. 

Duration  and  Prognosis. — The  duration  of  suppurative  pylephle- 
bitis is  usually  from  one  to  three  or  four  weeks  or  longer.  The  prognosis 
is  absolutely  fatal. 

Diagnosis. — The  diagnosis  of  suppurative  pylephlebitis  is  sometimes 
extremely  diflScult,  unless  the  case  is  complicated  by  hepatic  abscess,  as 
enlargement  of  the  liver  is  not  constant  in  the  former  condition.  The 
etiology,  septic  temperature,  enlargement  of  the  spleen,  jaundice,  and  pain 
in  the  region  of  the  liver  would  all,  however,  point  to  this  affection. 

The  differential  diagjiosis  of  hepatic  abscess  will  be  spoken  of  later. 
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Treatment. — Unfortunately,  the  treatment  of  suppurative  pylephle- 
bitis can  only  be  palliative.  Surgical  measures  are  rarely  curative,  unless 
the  abscess  is  single  and  localized  and  shows  signs  of  pointing.  The 
circulation  is  to  be  supported  by  free  stimulation.  The  leading  symp- 
toms should  be  met  as  they  arise. 

8TBN08I8. 

Obstruction  of  the  portal  vein  may  be  due,  as  before  mentioned,  to  (a) 
thrombosis ;  (ft)  cicatricial  contraction  from  cirrhosis  or  syphilis  of  the 
liver ;  and  (c)  tumors  pressing  on  the  portal  area.  The  first  cause  is  the 
more  common,  chiefly  because  mechanical  obstruction,  by  causing  a  stasis 
of  the  blood-current,  induces  the  formation  of  a  thrombus. 

The  ssrmptoms  of  portal  stenosis  may  be  nil;  if  the  stenosis  occurs 
slowly,  the  hepatic  artery  furnishes  suflScient  blood  to  carry  on  the  func- 
tions of  the  liver,  the  compensatory  circulation  being  established  by 
means  of  the  systemic  vessels.  If  due  to  thrombosis,  the  symptoms  of 
portal  engorgement  appear  suddenly  with  the  development  of  edema  and 
ascites.     The  liver  is  rarely  enlarged  in  this  condition. 

Prognosis. — This  depends  wholly  upon  the  cause  of  the  affection. 
Thrombi  in  the  portal  vein  often  give  rise  to  a  suppurative  pylephlebitis, 
terminating  in  hepatic  abscess;  tumors  are  rarely  accessible;  whereas 
fibroid  conditions  of  the  liver  causing  cicatricial  contraction  are  incurable. 
As  a  rule,  the  prognosis  may  be  said  to  be  guardedly  unfavorable. 


AFFECTIONS  OF  THE  HEPATIC  BLOOD-VESSELS. 

OsLER  records  a  case  of  stenosis  of  the  hepatic  veins  that  was  asso- 
ciated with  fibroid  obliteration  of  the  inferior  vena  cava,  with  a  greatly 
enlarged  and  cirrhotic  liver. 

Among  other  affections  of  the  hepatic  veins  are  (a)  Emboli,  orig- 
inating from  a  thrombus  in  the  right  auricle,  and  (ft)  Dilatation,  from 
stasis  of  the  blood-current  flowing  to  the  right  heart,  due  to  enlarge- 
ment of  the  latter. 

Affections  of  the  hepatic  arteries  are  exceedingly  rare,  but  may  occur 
in  one  of  the  following  forms :  (a)  Aneurysm, — Only  10  or  12  cases  of 
aneurysm  have  been  reported,  (ft)  Hypertrophy  and  Dilatation. — These 
may  occur  in  connection  with  general  hepatic  cirrhosis,  the  cicatricial 
bands  obstructing  the  lumen  of  the  artery,  and  causing  thickening  in 
some  places,  and  ampullae,  or  sac-like  dilatations,  in  others,  (c)  Sclerosis. 
— This  may  form  a  part  of  a  general  arterio-sclerosis,  though  it  occurs 
oftener  in  connection  with  cirrhosis  or  syphilitic  hepatitis. 


ATROPHY  AND  HYPERTROPHY  OF  THE  LIVER. 

(a)  Atrophy. — Simple  atrophy  of  the  liver  may  result  from  pressure 
(corset-liver),  syphilis,  advanced  cirrhosis,  senility,  and  from  the  toxic 
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action  of  phosphorus,  arsenic,  or  chloroform — all  factors  that  induce 
rapid  fatty  degeneration  with  cell-destruction. 

(b)  Hypertrophy  is  of  two  kinds — (1)  true  and  (2)  fahe.  (1)  T}rue 
hypertropny  may  be  subdivided  into  simple  and  numerical  (hyperplasia), 
the  latter  referring  to  an  increase  in  the  number  of  the  parenchymatous 
cells,  and  not,  necessarily,  implying  an  increase  in  the  size  of  the  organ. 

The  two  causes  of  simple  hypertrophy  are  active  and  passive  conges- 
tion. Among  the  causes  of  numerical  hypertrophy  may  be  mentioned 
the  following :  Leukemia,  hypertrophic  cirrhosis,  atrophic  cirrhosis  (hyper- 
plasia), syphilis,  diabetes,  and  malaria. 

(2)  Pseudo-  or  false  hypertrophy  occurs  in  amyloid  and  fatty  infiltra- 
tion, carcinoma,  and  abscess,  and  consists  in  an  increase  in  the  tissues 
least  concerned  in  the  function  of  the  organ. 


HEPATIC  INFILTRATIONS  AND  DEGENERATIONS. 

AMYLOID  INPILTBATION. 
(Waxyy  Lardaceous,  Bacony,  or  Albuminoid  Infiltration;  Amyloid  Disease.) 

Definitioii. — A  deposit  in  the  hepatic  connective  tissues  of  a  peculiar 
substance  having  some  of  the  reactions  of,  and  resembling,  starch.  A 
physiologic  example  of  amyloid  infiltration  may  be  found  in  the  corpora 
amylace€e  of  the  prostate  gland,  in  which  there  is  a  concentric  arrange- 
ment somewhat  resembling  a  starch-granule. 

Pathology. — The  organ  is  larger  than  normally  and  of  firmer  con- 
sistence. The  edges  are  rounded  and  not  well  defined,  and  the  surface 
is  of  a  light  color,  presenting  in  some  instances  a  mottled  appearance. 
On  section  the  surface  presents  a  grayish-brown,  glistening  appearance, 
which  when  scraped  fails  to  exude  oil-droplets,  as  in  the  fatty  liver. 

On  microscopic  examination  the  connective-tissue  trabeculse  and  the 
intima  and  media  of  the  capillary  walls  (the  starting-points)  are  chiefly 
affected,  the  lumen  of  the  latter  being  lessened ;  this  decreases  the  blood- 
supply  to  the  liver,  and  often  directly  induces  fatty  degeneration.  The 
hepatic  cells  may  be  atrophied  and  show  evidences  of  fatty  change. 
Amyloid  material  is  structureless,  and  appears  in  small  cloudy  masses 
under  the  microscope.  Chemically,  it  contains  small  amounts  of  potassium 
and  phosphorus  and  an  excess  of  sodium  and  chlorin. 

wiolOgy. — Amyloid  infiltration  may  occur  primarily  in  the  liver, 
but  it  is  often  a  part  of  a  general  infiltration,  affecting  especially  the 
spleen  {sago  spleen)  and  kidneys.  It  is  also  found  in  some  syphilitic 
scars  and  in  certain  tumors  and  old  thrombi. 

Dickinson  believes  that  the  deposition  of  amyloid  material  is  due  to  a 
decrease  in  the  alkalinity  of  the  fluid  of  the  body,  the  pus  (in  cases  of 
long  suppuration)  having  removed  a  large  quantity  of  the  natural  potas- 
sium salts.  In  malarial  cachexia,  however,  such  losses  could  not  have 
occurred. 

It  is  a  frequent  sequel  to  long-standing  and  exhausting  suppuratiu] 
and  cachectic  affections,  as  necrosis  of  the  bones,  hip-joint  disease,  an< 
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pyelitis ;  ^^  especially  is  this  the  case  when  they  occur  in  an  hereditary 
tuberculous  or  syphilitic  constitution  ''  (Harley).  Amyloid  disease  may 
also  complicate  chronic  malaria.  In  children  tuberculosis  and  rachitis 
not  uncommonly  contribute  to  amyloid  infiltration. 

Tests  and  Cnaracteristies  of  Amyloid  Material. — ^Although  of  animal 
origin,  amyloid  matter  is  closely  related  to  a  yegetable  albuminoid  starch. 
It  is,  however,  slow  to  decompose,  and  is  not  acted  on  by  weak  acids  and 
alkalies,  whereas  strong  alkalies  dissolve  it.  lodin  gives  a  blue  color 
upon  the  addition  of  sulphuric  acid.  Lugol's  solution  (the  aqueous  solu- 
tion of  iodin  and  potassium  iodid)  gives  a  brown  tint  to  amyloid  liver- 
substance  and  stains  ordinary  hepatic  tissues  a  yellow  color.  Oentian- 
violet  gives  a  reddish  or  pinkish  hue  to  amyloid  substance,  while  normal 
tissue  is  stained  blue. 

The  following  is  taken  from  Harley *s  Comparative  Table  of  Amyloid 
Tests  : 

Starch.  Amyloid.  Choleaterin. 

Water.  Dissolves    on    boil-    Dissolves    on    boil-    Unchanged, 

ing.  ing. 

Ether.  Insoluble.  Insoluble.  Dissolves. 

Heat.  Dries  up.  Dries  up.  Melts. 

Sulphuric  acid.  Chars.  Swells  up,  reddish-    Becomes    green, 

brown.  blue,  etc. 

Iodin.  Becomes  blue.  Blue  color  with  H,-    Remains     an- 

SO4,  which  is  de-        changed, 
stroyed  by  excess. 

Sulphate  of  indigo Amyloid     tissue 

soaked  in  it  be- 
comes a  brilliant 
blue,  while  with 
ordinary  liver-tis- 
sues the  blue 
fades  to  a  pale 
green. 

Symptoms. — When  amyloid  disease  occurs  in  children  the  subjects 
are  poorly  developed  and  puny,  the  complexion  is,  as  a  rule,  muddy  or 
sallow,  and  the  abdomen  usually  prominent.  Occasionally  the  skin  is 
exceedingly  transparent.  At  any  age  gastro-intestinal  symptoms  occur, 
prominent  among  which  are  marked  constipation  and  a  capricious  appe- 
tite. Mental  phenomena^  as  impairment  of  memory  and  inability  to  con- 
centrate, are  not  unusual  in  this  disease.  Pain  about  the  hepatic  region 
is  a  rare  symptom.  The  spleen  is  usually  enlarged  from  coexistent 
amyloid  infiltration.  The  urine  often  contains  albumin  (globulin  is 
nearly  always  present)  and  waxy  tube-casts  ;  it  is  of  high  specific  gravity, 
and  is  usually  scanty  and  dark  colored.  ^\iq  physical  signs  ^hoYf  an  increase 
in  the  area  of  hepatic  dulness ;  the  edges  of  the  organ  extend  below  the 
costal  margin  and  have  a  rounded  outline.  Sometimes,  however,  the 
edge,  even  in  a  very  great  enlargement,  is  sharp  and  large.  Wilks 
speaks  of  an  amyloid  liver  weighing  14  lbs. — 6.35  kgms.  (Osier).  In 
rare  instances  the  liver  is  reduced  in  size. 

Diagnosis. — The  foregoing  symptoms  and  physical  signs,  in  con- 
junction with  an  ordinarily  clear  etiology,  are  sufficient  to  establish  the 
dia^rnosis. 

Treatment. — As  amyloid  disease  is  almost  invariably  a  secondary 
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condition,  the  treatment  must  be  directed  to  the  removal  of  the  primary 
cause,  whether  syphilis,  tuberculosis,  or  rickets.  The  diet  should  consist 
of  nitrogenous  or  animal  substances,  with  a  minimum  amount  of  fatty  or 
farinaceous  foods.  French  rolls  and  bran-  or  gluten-bread  are  allowable, 
together  with  lean  meat  and  green  vegetables.  Stimulants  are  to  be 
strictly  avoided.  Moderate  exercise,  with  the  judicious  use  of  Turkish 
(hot-air)  and  Russian  (hot-vapor)  baths,  is  also  of  great  value. 

Many  drugs  are  mentioned  in  the  treatment  of  this  disease,  among 
the  more  important  being  the  ammonium  salts  (the  chlorid,  gr.  v  to  x — 
0.324  to  0.&48 — three  or  four  times  a  day),  and  other  alkalies,  together 
with  tonics  and  laxatives. 

When  syphilis  has  been  clearly  established  as  an  etiologic  factor  of 
the  disease,  the  tincture  of  iodin  in  10-  to  15-minim  (0.666-0.999)  doses, 
well  diluted,  has  been  recommended  to  be  given  three  or  four  times  daily. 
Cod-liver  oil  as  a  nutritive  has  been  tried  with  good  effect.  Of  tonics, 
the  dilute  mineral  acids,  given  in  moderate  doses  over  a  long  period  of 
time,  have  probably  achieved  the  best  results. 

PATTY  INFILTRATION. 

Definition. — A  deposit  of  fat  in  the  hepatic  tissues  due  to  the  in- 
gestion of  fats  and  albuminates. 

Pathology. — The  infiltration  occurs  often  in  localized  areas,  and 
may  be  so  intense  that  the  organ  when  cut  presents  a  shiny,  oily  ap- 
pearance. The  liver  is  often  evenly  enlarged,  and  may  weigh  twelve  to 
fifteen  pounds.  The  edges  are  rounded  and  the  substance  less  firm 
than  normally.  Portions  of  the  liver-substance  float  in  water,  being  of 
low  specific  gravity.  The  color  is  light-yellow  or  grayish.  On  micro- 
scopic examination  the  protoplasm  of  the  cell  is  seen  to  be  pushed  to 
one  side  by  the  fat-droplets,  which  tend  to  coalesce.  When  the  fat  is 
removed  the  cells  resume  their  normal  outline  and  appearance. 

Btiology. — (a)  Fatty  infiltration  may  form  part  of  a  general  obesity 
or  it  may  follow  excessive  over-eating  or  sedentary  habits.  (6)  It  often 
occurs  in  wasting  diseases,  as  carcinoma,  syphilis,  chronic  malaria,  and 
tuberculosis,  and  often  accompanies  fatty  degeneration. 

Symptoms. — The  subjective  symptoms  of  fatty  infiltration  may  be 
entirely  wanting,  since  the  function  of  the  liver  is  not  impaired  to  any 
extent.  When  they  are  present  progressive  anemia  and  debility  are 
noted,  and  are  accompanied  by  nervous  irritability  and  insomnia.  In 
marked  cases  the  cardiac  rhythm  is  disturbed,  causing  a  feeble  and 
irregular  impulse. 

The  physical  signs  are  usually  well  defined,  and  the  area  of  hepatic 
dulness  is  uniformly  increased,  extending  in  some  instances  as  low  as 
the  umbilicus.  The  enlargement,  however,  is  not  so  groat  as  in  amyloid 
disease. 

Differential  Diagnosis. — Fatty  infiltration  of  the  liver  is  not  apt 
to  be  mistaken  for  any  other  affection  of  this  organ.  The  occurrence 
of  general  obesity,  together  with  an  entire  absence  of  symptoms  of 
obstruction  to  the  portal  vessels  or  bile-ducts  or  of  other  evidences  of 
fatty  degeneration  (particularly  feeble  heart-sounds),  will  help  to  distin- 
guish it  from  this  latter  condition.  The  etiologic  factors  above  men- 
tioned will  also  aid  in  the  differentiation. 
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Prognosis* — This  is  decidedly  favorable,  as  the  function  of  the  liver 

in  many  instnnces  is  not  impaired  in  the  slightest  degree. 

Treatment.^ — As  the  disease  h  of  gradual  development  and  lon| 
duration,  a  modification  of  the  diet  constitutes  the  Brst  essential  of  tl 
treatment.  That  prescribed  under  the  Treatment  of  Amyloid  Liver  ii 
admirably  suited  to  this  affection.  Saccharine  and  farinaceous  articj« 
of  food  (potatoes,  oatmeal,  and  sweetmeat.«5)  must  be  eschewed.  Wheal 
bread  must  be  partaken  of  sparing! v<  and  in  its  place  gluten*  auj 
bran-bread  or  crusts  of  French  rolls  should  be  used.  Fish,  lea.n  meal 
fresh  vegetables,  and  fruits  are  also  allowable.  Alcoholic  bever 
must  he  interdicted. 

Graduated  daily  exercise  and  Turkish  or  Russian  baths,  judicioiislj 
used,  are  important  factors  in  the  treatment.  Medicinally,  ihe  salta 
the  alkalies  are  highly  recommended:  sodium  sulphate  (in  dram — ^0 — 
dofies,  taken  on  an  empty  stomach)  and  ammonium  carbonate  (gr«  it 
to  XXX— 1.0  to  2 J} — m  twenty-four  hours). 


PATTY  DEGENERATION  OF   THE  LIVER, 

Definition. — A  conversion  of  the  albuminates  of  the  cells  int4>  fmt; 
it  is  characterized  anatomically  by  a  destnictiou  of  the  Uver-^iubstanc 
with  atrophy  of  the  organ,  and  clinically  by  biliary,  gastro-intestuia 
cardiac,  and  renal  symptoms. 

Pathology, — ( >n  examining  a  liver  that  is  the  seat  of  marked  fatt] 
degeneration  the  organ  is  found  smaller  than  normally^  and  the  ^ul 
stance  is  light  yellow  in  color,  soft,  pliable,  and  easily  torn.  On  sectic 
the  relation  between  the  interlobular  connective  tissue  and  the  acini 
lost,  the  latter  being  replaced  by  fat-cells  and  oil-droplet«.  Scattered 
areas  of  pigmentation  may  be  observed  throughout  the  organ. 

Microscopkalbf^  the  cells  lose  their  shape  and  become  globular;  tilt 
nuclei  tend  to  coalesce,  and  finally  disappear,  together  with  the  oell-wall« 
giving  rise  to  compound  globule-cells,  which  do  not  tend  to  coalesce  and 
are  stained  black  by  osmic  acid.  Crystals,  granular  debris,  LencrV 
spheres,  cholesterin,  tyrosin,  and  phosphatic  crystals  are  also  found  in 
this  fomi  of  granular  change. 

Etiology. — The  following  are  among  the  recognized  causes  of 
the  aftection :  (a)  The  excessive  use  of  beer  or  alcoholic  liquors,  {h)  It 
may  be  a  seijuence  of  amyloid  disease,  and  hence  result  from  any  of 
causes  of  the  latter,  (r)  Diminution  of  the  oxygen-supply  to  the  tis»tt4! 
occurring  in  phosphorus-,  chloroform-,  or  ai"senic-poi6oning  and  in  crrtain 
wasting  diseases  (carcinoma,  phthisis,  and  chronic  dysentery),  {d)  II 
may  occur  as  a  complication  in  the  grave  anemias,  especially  peraieioiu 
anemia,  and  in  acute  infectious  diseases  and  the  intoxications;  also  aa  i 
part  of  the  pathology  of  acute  yellow  atrophy  of  the  liver. 

Symptoms* — ^I  feel  convinced  that  partial  or  milj  ra^e^  of  fatty 
generation  of  the  liver  present  no  morbid  symptoms  of  diagnostic  imc 
Pain,  jaundice,  and  ascites  may  occur  separately  or  conjointly,  but  fortn 
the  exception  rather  than  the  rule.     The  severe  form*  are  ch«racteriied 
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ricily  avoided.     Moderate  exercise,  with  the  judicious  use  of  Turkish 

ilo^air)  and  Russian  (hot- vapor)  baths,  is  also  of  great  value. 

Many  drugs  are  mentioned  in  the  treatment  of  this  disease,  among 

I  the  more  important  being  the  ammonium  salts  (the  chlorid,  gr.  v  to  x — 

0.324  to  0.648 — three  or  four  times  a  day),  and  other  alkalies^  together 

iwrith  tonics  and  laxatives. 

When  syphilis  has  been  clearly  established  as  an  etiologic  factor  of 
tlkt  disease,  the  tincture  of  iodin  in  10*  to  15-minim  (0.666-0.999)  doses, 
^ell  diluted,  has  been  recommended  to  be  given  three  or  four  times  daily* 
Cod-liver  oil  as  a  nutritive  has  been  tried  with  good  effect.  Of  tonics, 
the  dilute  mineral  acids,  given  in  moderate  doses  over  a  long  period  of 
time,  have  probably  achieved  the  best  results. 

FATTY  INFILTRATION. 

Defimtion,— A  deposit  of  fat  in  the  hepatic  tissues  due  to  the  in- 
gestion of  fats  and  albuminates. 

Pathology*^ — The  infiltration  occurs  often  in  localized  areas,  and 
may  be  so  intense  that  the  organ  when  cut  presents  a  shiny,  oily  ap- 
pearance. The  liver  h  often  evenly  enlarged,  and  may  weigh  twelve  to 
fifteen  pounds.  The  edges  are  rounded  and  the  substance  less  firm 
than  normally.  Portions  of  the  liver-substance  float  in  water,  being  of 
low  specific  gravity-  The  color  is  light-yellow  or  grayish.  On  micro- 
ecopic  examination  the  protoplasm  of  the  cell  is  seen  to  be  pushed  to 
one  side  by  the  fat-droplets,  which  tend  to  coalesce.  When  the  fat  is 
removed  the  cells  resume  their  normal  outlinf^  and  appearance, 

etiology. — [a)  Fatty  infiltration  may  form  part  of  a  general  obesity 
or  it  may  follow  excessive  over-eating  or  sedentary  habits,  (b)  It  often 
occurs  in  wasting  disea^^ea,  as  carcinoma,  syphilis,  chronic  malaria,  and 
tuberculosis,  and  often  accompanies  fatty  degeneration. 

Symptoms. — The  subjective  symptoms  of  fatty  infiltration  may  be 
entirely  wanting,  since  the  function  of  the  liver  is  not  impaired  to  any 
extent.  When  they  are  present  progressive  anemm  and  dehilifif  are 
notetl.  and  are  accomjianied  by  nervoui*  irritability  and  inmminia.  In 
marked  cases  the  cardiac  rhythm  is  disturbed,  causing  a  feeble  and 
irregular  impuke* 

The  phpgieal  iiffns  are  usually  well  defined,  and  the  area  of  hepatic 
dalness  is  uniformly  increased,  extending  in  some  instances  as  low  as 
the  umbilicus.  The  enlargement,  however,  is  not  so  gr?at  as  in  amyloid 
disease. 

Differential  Diagnosis. — Fatty  infiltration  of  the  liver  is  not  apt 
to  be  mistaken  for  any  other  affection  of  this  organ.  The  occurrence 
of  general  obesity,  together  with  an  entire  absence  of  sym|*toms  of 
obstruction  to  the  portal  vessels  or  bile-ddcts  or  of  other  evidences  of 
fatttf  degeturati^H  (particularly  feeble  heart-sounds),  will  help  to  distin* 
guish  it  from  this  latter  condition.  The  etiologic  factors  ahovtj  mcn- 
tioneil  will  also  aid  in  the  differentiation. 
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Prognosis. — This  is  decidedly  favorable,  as  the  function  of  the  liver 
in  many  instances  is  not  impaired  in  the  slightest  degree. 

Treatment. — As  the  disease  is  of  gradual  development  and  long 
duration,  a  modification  of  the  diet  constitutes  the  first  essential  of  the 
treatment.  That  prescribed  under  the  Treatment  of  Amyloid  Liver  is 
admirably  suited  to  this  affection.  Saccharine  and  farinaceous  articles 
of  food  (potatoes,  oatmeal,  and  sweetmeats)  must  be  eschewed.  Wheat- 
bread  must  be  partaken  of  sparingly,  and  in  its  place  gluten-  and 
bran-bread  or  crusts  of  French  rolls  should  be  used.  Fish,  lean  meats, 
fresh  vegetables,  and  fruits  are  also  allowable.  Alcoholic  beverages 
must  be  interdicted. 

Graduated  daily  exercise  and  Turkish  or  Russian  baths,  judiciously 
used,  are  important  factors  in  the  treatment.  Medicinally,  the  salts  of 
the  alkalies  are  highly  recommended :  sodium  sulphate  (in  dram — 4.0 — 
doses,  taken  on  an  empty  stomach)  and  ammonium  carbonate  (gr.  xv 
to  XXX — 1.0  to  2.0 — in  twenty-four  hours). 


PATTY  DEGENERATION  OP   THE  LIVER. 

Definitioii. — A  conversion  of  the  albuminates  of  the  cells  into  fat; 
it  is  characterized  anatomically  by  a  destruction  of  the  liver-substance, 
with  atrophy  of  the  organ,  and  clinically  by  biliary,  gastro-intestinal, 
cardiac,  and  renal  symptoms. 

Pathology. — On  examining  a  liver  that  is  the  seat  of  marked  fatty 
degeneration  the  organ  is  found  smaller  than  normally,  and  the  sub- 
stance is  light  yellow  in  color,  soft,  pliable,  and  easily  torn.  On  section 
the  relation  between  the  interlobular  connective  tissue  and  the  acini  is 
lost,  the  latter  being  replaced  by  fat-cells  and  oil-droplets.  Scattered 
areas  of  pigmentation  may  be  observed  throughout  the  organ. 

Microscopically^  the  cells  lose  their  shape  and  become  globular ;  the 
nuclei  tend  to  coalesce,  and  finally  disappear,  together  with  the  cell-wall, 
giving  rise  to  compound  globule-cells,  which  do  not  tend  to  coalesce  and 
are  stained  black  by  osmic  acid.  Crystals,  granular  debris,  Lener's 
spheres,  cholesterin,  tyrosin,  and  phosphatic  crystals  are  also  found  in 
this  form  of  granular  change. 

Etiology, — The  following  are  among  the  recognized  causes  of 
the  affection  :  (a)  The  excessive  use  of  beer  or  alcoholic  liquors.  (6)  It 
may  be  a  sequence  of  amyloid  disease,  and  hence  result  from  any  of  the 
causes  of  the  latter,  (r)  Diminution  of  the  oxygen-supply  to  the  tissues, 
occurring  in  phosphorus-,  chloroform-,  or  arsenic-poisoning  and  in  certain 
wasting  diseases  (carcinoma,  phthisis,  and  chronic  dysentery),  (d)  It 
may  occiii-  as  a  complication  in  the  grave  anemias,  especially  pernicious 
anemia,  and  in  acute  infectious  diseases  and  the  intoxications;  also  as  a 
part  of  the  pathology  of  acute  yellow  atrophy  of  the  liver. 

S3^tnptoms. — I  feel  convinced  that  partial  or  mild  cases  of  fatty  de- 
generation of  the  liver  present  no  morbid  symptoms  of  diagnostic  import. 
Pain,  jaundice,  and  ascites  may  occur  separately  or  conjointly,  but  form 
the  exception  rather  than  the  rule.     The  severe  forms  are  characterized 
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bv  the  symptoms  seen  in  pbosplionis-poisoning  and  acute  yellow  atrophy, 
to  the  discussion  of  which  the  reader  is  referred. 

CompKcatiotiS-— The  disease  may  be  complicated  with  fatty  change 
in  the  kidnei/s.  Under  these  circumstances  the  urine  is  diminished  in 
amount,  of  low  specific  gravity,  and  contains  an  abundance  of  albumin, 
fatty  or  oily  casts,  and  crystals  of  cholesterin,  lencin,  and  tyrosin.  In 
marked  cases  there  is  a  very  feeble  and  irregular  cardiac  impulse^  accom- 
panied  by  attacks  of  vertigo  and  syncope,  the  latter  symptoms  indicating 
beginning  degeneration  of  the  cardiac  muscle.  Edema  of  the  lower  ex- 
tremities and  amisarea  may  occur  as  complications  of  this  condition. 

The  physical  signs  elicited  by  palpation  and  pereusmoti  show  increas- 
ing diminution  in  the  size  of  the  liver  as  the  disease  advances. 

Diagnosis- — The  chief  diagnostic  points  of  fatty  degeneration  may 
l>e  summated  thus:  (a)  A  hiatoi-y  of  alcoholism,  of  poisoning  by  drugs 
(arsenic,  phosphorus,  or  chloroform),  or  of  an  acute  infectious  disease 
(acute  yellow  atrophy) ;  (6)  Grave  general  symptoms,  as  albuminuria, 
edema,  ascites,  cardiac  failure,  terminating  often  in  acholia  or  cholemia; 
{c)  Progressive  diminution  in  the  size  of  the  organ.  When  these  occur 
conjointly  the  diagnosis  is  established  beyond  a  doubt. 

Pro^tiosis. — The  prognosis  is  entirely  dependent  upon  the  cause. 
If  due  to  an  excessive  use  of  stimulants,  the  process,  if  recognized  early, 
may  be  arrested  ;  if  associated  with  acute  yellow  atrophy  or  other  infec- 
tious disease,  the  outlook  is  unpromising. 

TreaHnetit. — ^The  indications  for  treatment  may  he  divided  intotb^ 
dietetic^  hygienic^  and  medicinaL     The  same  precautions  regarding  diet 
sbould  be  observed  as  in  fatty  infiltration.     An  open-air  existence,  short 
of  injurious  exposure,  aided  by  hot  salt-water,  Turkish,  or  Russian  baths, 
ander  restriction,  is  sure  to  improve  the  general  condition  of  the  patient* 
The  medicinal  treatment  varies  according  to  the  cause  of  the  disease. 
If  due  to  grave  anemia,  iron  (tinct.  ferri  chlorid,  or  syrup,  ferri.  iodid.) 
may  be  given  in  ascending  doses.     Poisoning  by  drugs  that  produce  fatty 
degeneration  of  the  liver  is  to  be  combated  by  their  respective  antidotes. 
Gra«tro-intestinal  disturbances,   if  coexistent,  demand  appropriate  treat- 
ment.    For  the  latter  Frerichs  recommends  highly  the  salts  of  the  alka- 
lies (sodium  .sulphate  in  dram — 4.0 — doses  taken  on  an  empty  stomach 
and  ammonium  carbonate).    Ascites  and  cardiac  asthenia,  when  occurring 
afi  complications,  must  be  met  by  suitable  measures. 


PERIHEPATITIS. 

ACUTE   PBBIHlSPATmS. 
{Pt/fh-pn^tmoikorax  Subphrfmieiis,) 

Definitioti* — An  inflammation,  either  suppurative  or  fibrinous,  of 
the  peritoneal  covering  of  the  liver  and  the  corresponding  portion  of 
the  diaphragm. 

Pathology. — The  morbid  changes  may  consist  in  a  purely  plastic 
iaflammation,  the  serous  layers  bein^  thickened,  opaque,  and  covered 
with  a  fibrinous  exudate  leading  to  adhesion*     In  the  majority  of  cases. 


880 


DISEASES  OF  THE  DIGESTIVE  SYSTEM. 


however,  the  inttaiiimatory  product  is  chiefly  puruleDt«  and  is  ribbonc 
by  fibrous  bands  so  as  to  form  circuinseribod  areus»  filled  if^ith  pus*  lyn 
between  the  liver  and  the  diaphragm ;  this  constitutes  the  subphrem 
afmr«if.     The  latter  is  found  more  commonly  to  the  right  than  to 
left  of  the  suspensory  ligament.      It  may  contain  much  pu8  (1  «jU»rt— 1 
liter — or  even  more),  which   in   most  cases  is  mixed  with  air  or  gaj*  tU* 
rivcd  from  the  gastro-intestinal   canrth      Raruly,   bilirubin-crystaU  mre 
found,  betraying  the  presence  of  bile.     If  the  latter  be  present  in  liirge 
amount,  the  pus  assumes  an  ocber-yellow  hue. 

Etiology. — The  ribrinotcs  varitti/  may  result  from  the  direct  t^xiet 
sion  of  one  or  other  of  the  acute  forms  of  inilammation  of  the  liver  i 
scess,  hydatid  cyst),  from  a  pleurisy  spreading  along  the  1 
the  diaphragm,  or  from  traumatism — jiarticularly  a  blow,  i 
titfe  form  (pt/o-pneumothorat  BuhphrenicuM^  Ley  den)  may  be  caused  i| 
the  same  manner  as  the  former,  but  far  oftener — ^in  more  than  one-ha]| 
of  the  instances — it  follows  perforation  of  a  gastric  ulcer,  and  far  U 
commonly  perforation  of  a  duodenal  or  colonic  nicer.  .Vpf»endiciti8 
penetrating  wounds  are  not  infrequent  causes.  Perihejmtitis  i»  a  grmf 
complicating  event  in  carcinoma  (of  the  stomach,  esophagus,  and  iiit«#- 
tines),  in  lobar  pneumonia,  and  purulent  pleuritis. 

Symptoms. — Those  of  the  acute  fihrinous  varietf^  are  either  alto- 
gether  missing  or  too  vague  to  admit  of  correct  interpretation.  Tht 
coappearance,  however,  of  severe />rim,  increased  on  deep  breathintr,  and 
nth*rnefiis  over  a  circumscribed  area  either  in  the  right  hypocif 
'or  the  epigastrium,  after  the  action  of  some  known  cause  or  ti 
rence  of  one  of  the  causative  aflections,  is  strongly  suggestive  of  th 
form  of  the  complaint.  A  frintion'sound  may  at  times  be  heard  belc 
the  seventh  rib  in  the  mammillary  and  the  ninth  rib  in  the  axilla 
line,  or  over  the  epigastilum,  tu?  in  two  cases  in  my  practice.  It 
of  short  duration,  and  is  limited  usually  to  the  end  of  inspiratic 
It  must  be  recollected  that  plastic  pleurisy  may  be  an  aasociata 
condition. 

In  $uppuratwe  perihepatitis  the  symptoms  are  sometimes  screened 
those  characterizing  the  special  causative  complaint ;  but  in  my  expcr 
ence,  in  cases  due  to  perforation^ — the  most  common  cause — the  QnM-i  i 
rapid  and  severe,  and  is  marked  by  aruti*  pain  referred  to  a  cireumftcrtl 
spot  in  the  hepatic  region,  great  tendt^rnctis,  rapid,  embarraAfied, 
painful  rfHpiration  (owing  to  implication  of  the  diaphragm),  by  vmnitin^ 
(often  bilious,  though  at  times  hemorrhagic)  or  n*iU9ea^  and  by   faifl 
jaundice  in  some  cases.     Shortly  the  tjeneral  fcaturct^  of  circumseril 
peritoneal  abscess  also  appear^ — rigors,  irregular  fever*  sweats^  and  pro-* 
gressive  prostration  and  emaciation. 

Physical    Signs. — InnpeHiov    discloses    bulging    of   the    right    hyj] 
chondrium  and  often  of  the  epigastrium.     The  same  regions  are  imui^ 
bile,  but  this  is  best  appreciated  by  palpation.     The  anterior  edge 
the  liver  is  felt  even  as  low  as  the  umbilical  level.      Pereu     '       *^  ve 
a  variable  increase  of  hepatic  dnlness  upward,  sometimes 
fourth  rib.     The  upper  level  of  the  fluid  is  movable  on  ehaf 
sition  of  the  patient,  and  this  is  particularly  striking  if  air  * 
tained  in  the  abscess  ;  the  presence  of  the  latter  also  causes  a  Rone 
tympanitic  reaonance  above  the  dull  area,  while  overlying  the  latl 
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thei^  is  the  semi -tympanitic  area  of  the  retracted  lung.     Amcidtatfon 
reveals  an  abi?ence  of  breath-sounds  and  of  tbe  vocal  rei^ODaiice  over  the 
dull  and  tympanitic  areas,  while  the  respiratory  sounds  over  the  dis- 
placed lung  are  broncho-vesieular. 

Differential  Diagnosis.— Acute  perihepatitis  often  remains  nnrec>- 
o^^nized  during  life.    It  may  be  eon  founded  with  empyema  of  the  right  side, 
bat  the  two  conditions  have  different  modes  of  development.    Perihepatitis 
IS  preceded  and  accompanied  by  abilorijlnal  symptoms;  empyema  raani- 
fets  thoracic  eyraptoms — *■*  fj.  cough  ant  I  pleuritic  pain.     At  a  later 
*^ge  the   exaggerated  respiratory   murmur  above  the  dull   area,  the 
slighter  cardiac  displacement  toward  the  left,  and  the  greater  hepatic 
displacement  downward  in  suppurative  perihepatitis  aid  in  the  difleren- 
^'ation.     The  introduction  cif  the  trocar  in  the  seventh  or  eighth  inter- 
costal space  in  the  mid-axillary  line  may  also  be  helpful,  especially  if 
^ue  exudate  be  found  to  contain  bile-pigment.     Pfuhr»  m)pi — the  more 
^■^ady  escape  of  the  fluid  during  inspiration  on  aspiration  of  abscesses 
^elow  the  diaphragm — may  not  be  without  value.     The  points  narrated 
*^l>ove  may  likewise  serve  to  separate  pyo-pneumothorax  from  suppurative 
l^erihepatitis  (see  also  Pneumothorax,  p.  572). 

Course  and  Prognosis, — In  the  milder  or  fibrinous  variety  the 
Outlook  is  favorable  and  the  course  is  brief.  On  the  other  hand,  the 
I  I^tippurative  type  due  to  perforation,  if  not  early  brought  under  proper 
Surgical  treatment,  often  terminates  unfavorably  by  gradual  asthenia. 
liarely  the  pus  is  resorbed,  or  it  may  find  an  outlet  tbrough  the  lungs, 
a^bdominal  walls,  or  other  avenue,  followed  by  slow  recovery. 

The  treatment  is  the  same  as  for  localisted  peritonitis.  The  first 
evidence  of  the  presence  of  pus  is  the  signal  for  appropriate  surgical 
interference — evacuation  and  drainage. 

CHBONIC   PEEIHEPATITIS, 
(Zu  ckrrg  tt^Ahita', ) 

This  affection  is  a  chronic  inflammation  of  the  perihepatic  fibrous 
membrane,  which  becomes  oparpie  and  thickened.  Contraction  of  this 
capeule  ensues,  with  compression  of  the  liver  and  atrophy  to  even  one-half 
the  sire  of  the  normal  organ  (as  in  a  case  reported  by  Kunipf')»  and  par- 
tial or  total  occlusion  of  the  vessel  and  bile-ducts.  Perhaps  these  changes 
are  mo9t  inarketl  in  cases  that  follow  acute  suppurative  perihepatitis. 
Genuine  instances  show^  no  hyperplasia  of  the  interstitial  connective  tis- 
sue; hence  the  condition  is  closely  related  pathologically  to  "  Olissonian 
cirrhosis"  (vnlf  p.  890), 

The  main  canses  of  chronic  perihepatitis  are  great  and  protracted 
local  pressure,  as  from  a  corset,  and  certain  occupations.  It  may  rep- 
resent a  portion  of  a  more  general  chronic  inllammation  of  the  serosie. 
Finally,  I  am  of  the  belief  that  syphilis  is  the  leading  single  cause,  and 
could  discover  no  other  factor  present  in  two  cases  tliat  yielded  to  anti- 
syphilitic  treatment. 

The  diagnosis  is  generally  problematic.  Of  especial  clinical  worth 
are  the  etiology,  pain  in  the  right  hypochondriac  region— particularly 
in  cases  due  to  syphilis — absence  of  the  signs  of  stasis  of  the  gastro- 
intestinal  tract,  and  the  very  protracted  course. 

» IkuUich,  ArcLf.  klin,  Mtd,,  March  13,  1895. 
5fi 
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The  treatment  is  purely  palliative,  apart  from  the  effort  to  ten 
the  special  cause,  whether  this  be  syphilis,  occupation,  or  other  infiu- 
eutial  factor. 


ABSCESS  OF  THE  UVER. 

{Hepatic  Abscejfs ;  Suppiiraiive  Hepaiitu,) 

Definition. — A  circumscribed  collection  of  pus  id  the  hepatic 
parenchyma. 

Pathology. — If  examined  m  situ,  a  liver  that  is  the  seat  of  ah* 
scess-formation  is  usually  found  to  be  symmetrically  eulargedi  add  oo 
careful  palpation  one  or  more  areas  of  fluctuation  (either  deep  or  super- 
ficial, according  to  the  location  of  the  abscess)  may  be  detecteiL  If 
single,  its  position  is  usually  in  the  right  lobe  near  the  convt*xity  of  the 
organ  (70  per  cent,  of  cases).  The  tissue  surrounding  the  abacesis-naU 
is  usually  deeply  injected,  the  wall  itself  in  acute  cases  being  poorly 
defined,  but  grayish  in  color,  irregular  and  shreddy,  and  composed  <rf| 
necrotic  liver-cefls*  pus-corpuscles,  and  often  ameb«?.  In  chronic  cas- 
it  becomes  greatly  thickened  and  often  cartilaginous  in  appearance. 

Microscopically,  the  hepatic  cells  are  altered  in  shape  and  devoi<l  of 
nuclei ;  they  undergo  rapid  degeneration.  A  round-celled  infiltratit] 
occurs  about  the  blood-vessels,  their  walls  being  filled  with  small  cmbolf 
containing  innumerable  staphylococci  and  streptococci.  As  the  »uj)- 
purative  process  continues  liquefaction-necrosis  occurs,  resulting  m 
complete  destruction  of  the  hepatic  parenchyma. 

The  amount  of  fluid  contained  in  a  liver-abscess  may  exceed  2  or  j 
quarts  (2-3  liters),  and  its  color  varies  from  grayish-white  to  a  criraroj 
reddish-brown.  The  collection  in  some  instances  resembles  healthy  j»aiL. 
I  have  spoken  of  the  methods  of  infection  and  of  some  of  the  diflferro 
varieties  of  hepatic  abscess  in  the  discussion  of  Dysentery  (see  p.  98), 

Various  odors  are  described,  depending  largely  on  the  extent  of  ' 
terial  invasion  and  the  degree  of  necrosis.  In  this  connection  it 
be  said  that  in  amebic  dysentery,  with  abscess  of  the  liver  as  m  compU 
cation,  Che  abscess  is  often  single  (involving  more  often  the  right  lobej 
whereas  other  forms  due  to  septic  infection  give  rise  to  multipi 
abscesses. 

In  the  latter  instances  the  surface  of  the  organ  presents  many  an 
yellow  areas  beneath  the  capsule,  %"arying  from  5  to  15  mm.  (^|  inche 
in  diameter.  Usually,  in  such  cases  infection  has  taken  place  uirougb  tli 
portal  circulation,  and  on  section  the  appearances  of  a  suppurative  pyle- 
phlebitis present  themselves.  If  thrombi  have  formed  in  the  portal 
tributaries,  localized  necrotic  areas  are  the  result,  but  more  ofti^n  the 
invasion  affects  the  whole  portal  system,  the  liver  being  ^ 

abscesses.     If  the  abscess  is  secondary  to  obstruction  by  ,u  r 

inspissated  bile,  the  ducts  are  greatly  distended  and  the  gall-bladder  is 
filled  with  pus  mixed  with  bile. 

Btiology. — Idiopathic  abscess  of  the  liver  is  rare  even  in  tropicd 
climates.  The  affection,  even  when  excited  by  mechanicnl  cau^ct^^  a* 
traumatism  or  obstruction  by  gall*stones,  is  invariably  septic  in  cIia* 
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meter,  aod    the    iDfectiti*^   material    reaches  the  interior  through   the 
Aepatic  vessels  or  the  biliary  passages. 

Septic  emboli  enter  the  liver  by  means  of  the  vascular  system  through 
the  hepatic  artery  or  portal  vein,  the  latter  being  the  more  common 
<^hannel  of  transmission.  Gastric  ulcers,  or  typhoid  fever,  lyphilitis  (?), 
^^  appenilicitia,  may  be  followed  by  a  purulent  portal  pylephlebitis, 
*"^3ulttng  in  abscess-formation.  On  analyzing  5U0  cases  of  suppurative 
hepatitis  Kelsch  found  that  in  85  cases  in  100  the  disease  was  associated 
^^'ilh  dysentery!  In  genera!  pyemic  processes  or  in  bone-suppurations 
^f^  long  standing  infection  occurs  through  the  blood  (hepatic  artery), 
Suppurating  wounds  of  the  head  are  not  uncommonly  followed  by  abscess 
^T  the  liver.  Because  of  obstruction  of  the  common  duct  by  gall- 
stones and  resulting  pressure-necrosis  pathogenic  organisms  may  enter 
the  liver  and  cause  abscess-formation  through  the  medium  of  the  bile- 
ducts.  The  most  common  method  of  infection,  however,  is  through 
the  portal  vein.  Among  other  causes  may  be  mentioned  foreign  bodies 
travelling  up  the  ducts,  as  parasites,  round-worm.'*,  liver-flukes ;  also, 
inore  rarely,  suppiiro-perforation  by  mechanical  irritants  (needles,  pins, 
fifeh-bones,  and  the  like),  and  suppuration  occurring  in  the  course  of  an 
hydatid  cyst.  Leick  has  tabulated  19  cases  of  hepatic  abscess  caused 
hy  the  ascaris  lumbricoides. 

Symptoms. — In  a  typical  case  of  hepatic  abscess  the  most  promi- 
nent symptoms  are — hectiv  ti'mpertttiire^  jfain^  tenderucHS^  and  enJarge- 
ment  of  thi^  ori/an,  ami  often  i^light  Jmtttdic*',  although  it  must  not  be 
forgotten  tlmt  any  or  all  of  these  may  be  ak^frit  during  the  development 
of  an  abscess.  The  multiple  abscesses  occurring  in  pyemic  conditions, 
which  are  fre<iuently  diagnosed  when  in  view  upon  the  postmortem  table, 
farm  an  instance  of  this. 

To  facilitate  the  subject  I  shall  consider  the  more  important  symp- 
toms seriatim :  Pain  is  circumscribed  to  the  hepatic  region,  and  radi- 
ates to  the  right  shoulder  in  c<mj unction  with  the  other  symptoms  and 
physical  signs ;  it  is  very  characteristic,  although  not  pathognomonic  of 
tepatic  abscess.  In  the  earlier  stages  this  symptom  is  not  pronounced 
unless  the  abscess  or  abscesses  lie  superficially.  It  is  usually  of  a  dull, 
boring  character,  differing  in  severity  with  the  patient's  position  ;  it  is 
asually  aggravated  by  pressure  over  the  costal  margin  and  by  lying  on 
the  left  side,  this  tending  to  drag  the  liver  by  its  own  weight  from  its 
normal  position,  Luschka  explains  the  radiation  of  pain  to  the  right 
shoulder  by  stating  that  filaments  of  the  phrenic  nerves  that  distribute 
themselves  in  the  suspensory  ligament  and  Glisson's  capsule  are  irri- 
tated. The  phrenic  arises  from  the  third,  fourth,  and  fifth  cervical 
nerves,  and,  as  the  fourth  supplies  sensation  to  the  right  shoulder,  the 
impression  is  thus  transmitted  through  the  central  nervous  system. 

In  acute  cases  accompanied  by  rapid  destruction  of  the  hepatic  tis- 
anes the  temperature  usually  rises  rapidly,  reaching  103°  or  104*^  F. 
(39,4°^0°  C)  in  the  course  of  from  twenty-four  to  thirty-six  hours.  Its 
course,  however,  is  irregular  and  intermittent,  and  it  may  be  hectic  in 
character;  just  aa  often  it  resembles  a  tertian  or  i|uartan  intermittent  or 
a  remittent  temperature.  Rigurn  or  dfridrd  fhilh  frequently  accompany 
the  rise  of  temperature,  and  during  the  decline  profuse  sweatings  may 
take  place,  thus  simulating  to  a  certain  extent  the  symptoms  of  malarial 
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fever.  In  chronic  abscess  of  the  liver  pyrexia  may  be  entirely  sbseiit 
Less  commonly  the  temperature  may  remain  continuously  Ui»h.  with 
slight  morning  and  evening  exacerbationis  and  remissions*  Tfio  puhf 
is  usually  rapid  in  proportion  to  the  temperature. 

The  pbyaical  signs  in  a  case  of  hepatic  abscrsM*  arr  always  present  to 
a  greater  or  Icsh  degree,  and  are  often  patbogu»anonie. 

Iitupection  may  reveal  nothing  during  the  entire  course  of  the  di* 
ease,  although  in  eases  accompanied  by  intense  congestion  in  which  the 
abscess  involves  the  anterior  surface  of  the  right  lobe,  bulging  of  the 
ribs  on  that  aide  will  occur,  with  a  marked  prominence  in  the  hvjM» 
chundriac  region  extending  three  or  more  finger-breadths  below  ilit- 
costal   margin. 

Palpation  confirms  inspection  and  reveals  tenderness  on  preAsure 
below  the  costal  margin  in  the  mammary  line.  The  liver,  if  projecting 
below  the  edge  of  the  ribs,  is  usually  enlarged  uniformly,  unless  the 
abscess  involves  the  surface  of  the  margin.  As  the  upper  right  lobe  is 
more  often  involved,  especially  in  a  large  single  abscess,  the  increase  in 
size  is  in  an  upward  direction,  thus  rendering  palpation  negative.  In 
rare  instances  the  abscess  gives  rise  to  fluctuation  on  palpation,  and  if 
the  peritoneum  be  inflamed  a  friction  fremitus  may  be  detected. 

Percussion, — The  area  of  hepatic  dulness  may  be  increnaed  uni- 
formly, but  it  is  usually  most  marked  upward  and  to  the  right,  in  mme 
instances  reaching  at  the  anterior  axillary  line  to  the  fifth  rib.  and  pos- 
teriorly to  the  level  of  the  angle  of  the  scapula.  This  high  i 
of  the  upper  boundary  of  dulness  which  starts  about  the  n^^ 
serves  to  differentiate  abscess  from  other  affections  of  the  liver,  in  which 
the  enlargement  extends  in  a  downward  direction. 

Other  Symptoms. — The  skin    is   pale  and  shows  slight  icterus^  ih« 
conjunctiiHT  being  often  bile-stained;  miQU^e  jaundice,  however,  is  raro. 
Progressive  loss  of  tlesh  and  strength,  with  <iasfro4n(estinal  diMturbane^ 
(fulness  in  the  epigastrium,  flatulence,  water-brash,  nausea,  and  occ^isional 
vomiting),  are  common  symptoms  at  the  onset*     The  60 Wf/*  arc  varmbjp, 
an<i  constipation  usually  alternates  with  diarrhea,  the  stools  in  wmc 
cases  containing  the  ameba  eoli.     Aseites  may  develop  from  preesare 
on  the  inferior  vena  ravie,  but  these  cases  are  rare.     The  tplien  may 
undergo    activ^e    hyperplasia    in    acute    abscess-formation.      Pnimontiry 
st/mptonts  {iMiverv^  cough,  characteristic  reddish-brown  sputum,  rescmblinz 
ancnovy  sauce,  broncho-vesicular  breathing,  r&l es)  are  commonly  prr- 
they  are  due  to  compression  of  the  base  of  the  lung  by  the  abscesji  f  > 
ing  upon  the  diaphragm.     In  fatal  cases  certain  nervrnts  siimptomn  n 
tering  delirium,  cephalalgia,  suhsultus  tendinum,  stupor*  coma)  m  iki 
their  appearance. 

Complications  and  Sequelae. — The  abscess  may  perfomti'  jm^ 
the  plt^nral  cavity  (pyothorax),  bronchi,  luugi^,  int4?stinal  tract,  i<tnm3'  h, 
]HTicar<iium,  peritoneal    cavity,  or  externally  thruugh  the  abdominal 
wall,  giving  rise  Uy  various  symptoms.       If   rupture  occurs  intn    *^ 
intestinal  tract,  sudden   diarrhea,  with  the  discharge  of  large  «juaii 
of  pus,  takes  place;  there  is  then  an  amelioration  of  the  pain.  !♦ 
and  other  symptoms.      If  the  rupture  is  into  the  lung,  the  physical  -^  _ ' 
will  reveal  the  sudden  ilevelupment  of  weak,  tubular  breathing  ovi  t 
baHe,  with  increased  tactile  fremitus  and  percuasion-duiness,   togi;i.+  ^ 
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with  the  occurrence  of  profuse  and  typical  expectoration.  Reese  and 
Laflear  found  the  ameba  coli  in  the  bronchial  discharge.  S.  Flexner 
has  reported  two  cases  of  amebic  abscess  of  the  liver  in  which  perfora- 
tion into  the  vena  cava  occurred.  Rupture  into  the  abdominal  cavity 
gives  rise  to  the  rapid  development  of  a  purulent  peritonitis  that  is 
often  fatal.  Rarely,  the  abscess  is  emptied  into  the  pericardium,  giving 
rise  to  fatal  acute  pericarditis.  Septic  emboli  have  been  known  to  lodge 
in  the  circle  of  Willis,  producing  fatal  brain-abscess. 

IMasnosiS. — The  clinical  symptoms  of  hepatic  abscess  are  of  diag- 
nostic importance  only  when  taken  in  the  aggregate,  since  the  pain, 
fever,  enlargement,  and  even  hectic  symptoms  occur  singly  in  other 
conditions  unaccompanied  by  suppuration.  The  principal  points  in  the 
establishment  of  the  diagnosis  of  the  affection  may  be  summed  up  as 
follows:  Residence  in  tropical  countries,  the  previous  existence  of 
typhoid  or  dysenteric  ulceration  (or  other  gastro-intestinal  inflamma- 
tion), the  characteristic  expectoration,  enlargement  of  the  liver,  with 
pain  and  tenderness  on  pressure,  and  in  some  instances  fluctuation  on 
palpation.  Lastly,  aspiration  may  reveal  pus-corpuscles,  hepatic  cells, 
staphylococci  and  streptococci,  the  ameba,  and  bile-pigment,  which  when 
found  are  pathognomonic ;  if  the  abscess  be  secondary  to  an  echinococ- 
cus  cyst,  the  presence  of  booklets  will  be  detected. 

D^BTerential  Diagnosis. — Hepatic  abscess  may  be  misdiagnosed  for 
empyema^  malarial  fever ^  and  hepatic  calculi. 

ikrapyema. — In  empyema  there  may  be  the  history  of  a  perforating 
wound  of  the  chest,  the  rupture  of  a  bronchiectatic  or  tuberculous  cavity, 
or  the  pre-existence  of  a  sero-fibrinous  pleurisy  ;  whereas  hepatic  abscess 
may  be  preceded  by  an  attack  of  amebic  dysentery  or  intestinal  ulcera- 
tion, or  it  may  follow  the  impaction  of  biliary  calculi.  In  both  there 
may  be  the  occurrence  of  a  hectic  temperature,  with  chills  and  sweating; 
but  in  empyema  cough  and  dyspnea  are  prominent,  and,  if  the  pleural 
cavity  communicates  with  a  bronchus,  profuse  muco-purulent  expectora- 
tion containing  pus-cells,  staphylococci,  streptococci,  and  in  many  cises 
elastic  tissue  and  tubercle  bacilli.  Rarely,  an  abscess  of  the  liver  pene- 
trates the  diaphragm,  and,  entering  the  brontbi,  is  expectorated.  The 
recognition  of  hepatic  abscess  under  these  circumstances  is  to  be  based 
mainly  upon  clear  evidence  of  the  affection  prior  to  the  occurrence  of 
perforation,  and  copious,  blood-tinted,  purulent  expectoration.  The 
detection  of  the  ameba  coli  in  the  sputum  alone  would  set  the  diagnosis 
at  rest.  The  contents  of  hepatic  abscess  obtained  by  aspiration  consist 
of  the  micro-organisms  of  suppuration,  and  in  addition  broken-down 
liver-cells,  bile-pigment,  and  in  some  cases  the  ameba  coli.  Inspection 
in  empyema  reveals  bulging  of  the  intercostal  spaces  on  that  side,  while 
percussion  gives  absolute  flatness  over  the  base  of  the  chest,  rising  pos- 
teriorly and  changing  with  the  change  from  a  dorsal  to  a  sitting  position. 
In  abscess  of  the  liver  the  lung  is  slightly  displaced  upward,  being 
often  bound  to  the  diaphragm  by  adhesions ;  and  the  upper  boundary 
of  dulness  is  lower,  particularly  in  front,  and  is  not  changed  with  the 
decubitus  of  the  patient. 
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H£PATtc  Afiscssa. 

Hiatory  of  trmimatism^  dyscntervt  intea- 
tinftl  ulceration,  or  residence  in  tropi- 
ctil  countries. 

Hectic  character  of  the  temperature — 
high  every  evcninje  and  low  every 
morning-,  irrei^ular  chills,  followed  by 
fevers  and  sweatinjgs. 


«  Malaria. 

History  of  previous  attacks.     Re^id^oc^l 
in  warm,  damp  climates  amotig   tli* 
lowlands. 

Regularly  recurrent  rise  of  the  tempera- 
ture (intermittent  or  remittent,  qiiotidn 
ian,  tertian,  quartan,  or  tteptinarianLI 
and  the  rise  occurring  during  thi;  chill, 
followed  by  profuse  sweating;  chilli 
more  oflen  in  morning. 

The  dpleen  la  enlarged ;  aJ«o  there  in 
yellow-hrowu    c^jloration  of  the   iildn/ 
more    or  Ie-98    marked ;    and,  in    long- 
Bt4i riding  cade«i  the  occurrenioe  of 
c/icxia. 

The  pre§enee  of  the  hematotoa  of  Lavenui 
and  free  pigment  in  the  blood. 

Absent. 


An  irregular,  fluctuating  tumor  or  multl* 
tile  noduli3»  in  the  liver ;  no  splenic  en- 
iHr'reiiu^nt ;  rapnl  emaciation,  with  or 
without  jaundice,  but  no  cachexia. 

Blood  dhows  simple  anemia  and  leuko- 
oytOAiB,  and  in  marked  cases  disinte- 
gration of  red  blood-cell B, 

J^MoewK^ontcnt^  show  the  Btiiphtlooocci, 
streptococci,  amebee,  or  baciflus  coli 
communis,  and  pus. 

Impacted  CalculL — In  this  condition  attacks  of  hepatic  colic  are  of 
fii^t  noticed,  followed  by  jauodiee,  and,  if  impaction  be  not  absolute,  by^ 
the  occurrence  of  storie.s  in  the  feces.     In  abscess  the  pain  is  not  parox* 
ysmal,  but  dull  and  boring  in  character,  increasing  in  severity  as  the 
disease  progresses.     In  chronic  impaction  Jaundice,  dull  pain  over  tboj 
hei)atic  area,  distention  of  the  ffiill-bladder  (which  in  some  instaneesi  mayl 
be  palpated),   and  clay-colored  feces,  oonMitute    the    principal  syinf 
toms.     There  occurs  also  an  intermittent  fever  as  in  hepatic  abscess*,  buti 
it  is  occasional — i,  i\  the  febrile  paroxysms  recur  at  longer  interval. J 
Again«  the  course  of  intermittent  hepatic  fever  associated  with  biUaryl 
calculi  is  much  more  chronic  than  the  fever-stage  of  suppurative  hepa* 
titis.     On  the  other  hand,  in  abscess^  of  the  liver  jaundice  is  compare*! 
tively  rare,  and*  unless  the  abscess  ruptnre  into  the  gaf^tro-intestinali 
tract,  the  stools  show  nothing  abnoniml.     In  some  instances  biliary  ab*  i 
Boesses  may  follow  impacted  calculi*  and  it  is  always  a  seconrlnry  afTectJon* 

Among  other  liver-conditions  that  are   liable  to  be    mistaken   for* 
hepatic  abscess  may  be  mentioned   carcinoma^  hppcrtmphic   eirrhotu. 
and  ht/flafid  et/ftt^  the  differential  diagnosis  of  which  nill  be  spoken  of 
under  these  diseases. 

Prognosis- — The  prognosis  of  hepatic  abscess  is  unfuvomblf,  the 
dist'ase  gi-nerally  progressing  to  a  rapidly  fatal  termination.  Prompt  i 
evacuation  of  the  abscess  when  its  location  can  be  detected,  b*>weveT^I 
may  be  successfully  performed.  The  mortality  ranges  from  r>0  to  601 
per  cent.  In  rare  cases  the  walls  of  the  absceas  become  calcified  andl 
the  disease  remains  latent.  The  single  large  abscess  that  most  oA^ii  J 
follows  dysentery  offers  the  best  oppmrt unity  tor  surgical  measures*. 

Treatmetlt* — Barring  operation*  the  treatment  of  abscess  of  the 
liver  is  purely  symptomatic,  being  in  many  nistances  identical  with  thai  i 
of  septico-pyemia.     The  temperature  often  responds  to  repeated  sponc*  , 
ings  with  cool  water  (65°  F — 1H,3°  C),     For  the  pain  mustard-pool-  j 
ticr-s,  the  turpentine  stupe,  or  hot  fomentations  over  the  hepatic  area,  in 
conjunction  with  full  internal  doses  of  opium,  prove  beneficial.     Foil 
and  free  t^timulation  and  the  free  exhibition  of  t^uinin  an  soon  as  llie 
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condition  is  detected  both  support  the  system  and  control,  in  a  measure, 
the  pyemic  process.  If  the  abscess  be  single  and  localized,  prompt 
eyacuation  should  be  resorted  to.  Patients  who  have  been  thus  cured 
should  not  return  to  a  climate  in  which  tropical  dysentery  occurs  fre- 

Juently,  since  as  in  a  case  reported  by  Marshall  another  attack  of 
ysentery  accompanied  by  abscess  may  ensue. 


ACUTE  YELLOW  ATROPHY. 

(Malignant  Jaundice ;  Icterus  Gravis,) 

Definition. — An  acute  and  probably  infectious  disease,  character- 
ized by  a  rapid  destruction  of  the  parenchyma  of  the  liver  and  by  a 
diminution  in  the  size  of  the  organ ;  also  by  jaundice,  hemorrhage,  and 
grave  cerebral  phenomena. 

Pathology. — Macroscopically,  in  a  case  of  acute  yellow  atrophy  the 
liver  is  seen  to  be  much  reduced  in  size,  weighing  but  15  or  20  ounces 
(480.0-640.0),  instead  of  its  normal  weight  (50  oz.— 1.6  kgms.).  The 
capsule  is  shrivelled  and  the  organ  is  of  a  pulpy  consistence,  and  changed 
in  appearance  from  a  mahogany-brown  to  a  grayish-yellow  hue.  Some- 
times the  liver  is  primarily  enlarged.  The  cut  section  often  presents 
areas  of  red  and  yellow  discoloration,  the  so-called  "  red  atrophy  **  and 
"  yellow  atrophy,"  the  former  being  a  later  stage  of  the  latter.  The  red 
appearance  is  due  to  an  excess  of  blood  in  the  capillaries,  with  free  pig- 
ment that  has  been  liberated  by  destruction  of  the  red  blood-cells. 
Micro$covic  examination  reveals  destruction  or  necrosis  of  the  hepatic 
cells.  The  nuclei  have  disappeared,  and  the  cell-wall  contains  a  number 
of  fat-globules  of  various  sizes  containing  free  pigment.  In  advanced 
cases,  accompanied  by  total  disintegration  of  the  cells,  fat-droplets,  gran- 
ular debris,  cholesterin-plates,  leucin-spheres,  ty rosin-needles  (first  dis- 
covered by  Frerichs,  both  in  the  cells  and  in  the  blood-vessels),  and 
crystals  of  bilirubin  may  be  found.  Findlay  ^  found  the  fibrous  tissue 
to  be  increased  and  in  the  periphery  of  the  lobules  attempts  at  regenera- 
tion (proliferation  of  the  hepatic  cells).     The  common  duct  is  patulous. 

In  well-marked  cases  both  the  heart  and  kidneys  show  evidences  of 
fatty  degeneration.  The  spleen  is  greatly  enlarged  from  active  conges- 
tion, giving  rise  to  the  so-called  '*  acute  splenic  tumor.'*  The  splenic 
substance  is  soft  and  easily  torn.  The  ski7i  and  mucous  membranes 
may  be  the  seat  of  numerous  ecchymoses,  and  dropsy  of  the  serous  cav- 
ities is  frequently  noted.  The  blood  is  dark  and  fluid  (disintegrated). 
Microscopically,  it  is  seen  to  contain  crystals  of  leucin  and  tyrosin. 

Ktiology. — The  causes  of  acute  yellow  atrophy  are  both  primary 
and  secondary.  Primarf/  or  idiopathic  acute  yellow  atrophy  is  rare  and 
its  course  as  yet  unsettled.  Among  the  secondarij  predisposing  causes 
may  be  mentioned  age  (fifteen  to  thirty-five  years),  female  sex,  parturi- 
tion, syphilis,  and  certain  acute  fevers  (puerperal  fever,  typhoid,  septic- 
emia, malaria).  Acute  phosphonis-poisoninf;;  sometimes  presents 
changes  resembling  those  of  acute  yellow  atrophy.  The  disease  rarely 
accompanies  cirrhosis  of  the  liver,  and  may  follow  a  debauch.  Rarely, 
an  endemic  form  is  assumed,  but  the  exciting  cause  is  thus  far  unknown. 
The  disease  is  probably  microorganisnial  or  toxic  in  nature,  and 
*  British  Medical  Journal,  June  2,  1900. 
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although  various  germs  have  been  discovered,  their  claim  to  specificity 
has  not  been  established. 

Symptoms. — The  clinical  history  of  acute  yellow  atrophy  varies 
considerably  in  the  early  stages  of  the  disease,  the  graver  symptoms  of 
the  later  stage  alone  being  pathognomonic.  The  attack  is  usually 
ushered  in  by  headache^  mal^isey  anorexia,  nauseay  and  vomiting j  mod- 
erate/erer,  and  after  a  few  dsij s  jaundice  appears.  Physical  eramina- 
Hon  at  this  time  shows  the  area  of  hepatic  dulness  to  be  normal  or  only 
slightly  increased.  After  a  period  varying  from  a  few  days  to  two  or 
three  weeks  (during  which  the  typical  features  of  catarrhal  jaundice 
have  been  present),  grave  nervous  and  cerebral  symptoms  present  them- 
selves, as  restlessness  and  violent  headache,  followed  by  delirium,  which 
often  becomes  maniacal.  Convulsions  then  appear,  and  are  succeeded 
by  stupor  and  coma,  the  latter  occurring  usually  within  forty-eight 
hours  from  the  onset  of  the  period  of  cerebral  excitement.  Often  coarse 
tremors  are  noticed  in  the  voluntary  muscles,  and  with  the  onset  of  the 
second  stage  the  jaundice  usually  deepens. 

The  temperature  often  remains  normal  until  just  before  death,  when 
it  may  rise  one  or  two  degrees.  The  pulse  is  much  diminished  both  in 
volume  and  tension,  and  is  rapid  in  proportion  to  the  temperature.  The 
tongue  at  the  onset  is  covered  with  a  light  coating,  most  marked  on  the 
dorsum  and  tip.  Later,  it  changes  to  a  thick  yellow  color  and  becomes 
dry  and  fissured,  with  the  development  of  a  typhoid  state.  Vomiting 
appears  usually  during  the  premonitory  stage  and  often  becomes  in- 
tense ;  the  vomit  consists  at  first  simply  of  the  gastric  contents,  which 
later  in  the  disease  becomes  mixed  with  blood  (hematemesis).  Hemor- 
rhages 'also  frequently  occur  into  the  skin  (ecchymoses)  and  from  the 
mucous  membranes,  giving  rise  to  epistaxis,  hematuria,  melena,  he- 
moptysis, and  menorrhagia.  Constipation  with  clay-colored  stools  is 
common. 

The  urine  in  acute  yellow  atrophy  is  often  scanty  in  amount,  high  col- 
ored, and  shows  an  increase  in  sj)ecific  gravity  (1028-1032).  The  urea 
is  greatly  diminished,  but  bile-pigments  and  albumin,  tube-casts,  leurvt 
ana  ti/rosin  are  found  both  on  cliemical  and  microscopic  examination. 
The  latter  can  be  easily  demonstrated  by  allowing  a  drop  of  the  urine  tu 
evaporate  on  a  cover-glass  and  examining  under  the  microscope.  Tyrosin- 
crystals  are  deposited  in  the  form  of  sheaves  and  rosettes,  leucin  as 
globular  masses.  These  bodies  are  not  constantly  present.  Thus, 
out  of  34  cases  collected  by  Thierfelder,  in  which  the  urine  was  ex- 
aniintMl  in  this  relation.  *' in  7  the  result  was  negative;  in  17  both  were 
found;  in  3  tyrosin  only;  in  7  leucin  only."  Among  other  products 
found  in  the  urine  worthy  of  mention  are  creatinin,  lactic  and  sarco- 
lactic  acids,  and  other  bodies  belonging  to  the  fatty  acid  series. 

Acute  yellow  atrophy  of  the  liver  is  a  striking  example  of  acid-intoxi- 
cation due  to  rapid  andwidespread  destruction  of  proteids  as  the  source 
of  the  fatty  aci(is — sarcolactic,  lactic,  diacetic,  and  /?-oxybutyric.  It  i> 
])robable  that  the  rare  nervous  phenomena  of  the  disease  are,  in  part  at 
least,  due  to  the  diminished  alkalinity  of  the  blood  arising  from  the  ab- 
normal metabolism. 

The  physical  signs  reveal  tenderness  over  the  hepatic  region,  often 
amounting  to  actual  pain.     During  the  second  stage,  in  extreme  cases,  the 
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t^lges  of  the  organ  cannot  be  palpated  under  the  costal  margin.  Per- 
^Usisifiii,  moreover,  shows  a  great  diminution  in  the  sisie  of  the  liver,  the 
*rva  of  dulness  in  a  case  recorded  by  liarley  extending  over  but  1  inch 
(2.i5  cm,)  in  the  mammary  Hue  siud  IJ  inches  (3.1  cm.),  measured  per- 
P^ndicularlj,  in  the  mid-ax i I hiry  line. 

The  left  lobe  is  often  the  Ih-i^t  to  ^^IJow  phYsical  signs  of  atrophy,  per- 
cussion giving  tympsiuy  inste^iduf  thUness  in  the  upper  epigastric  region. 
*^s  the  atrophy  continues  the  tympany  exends  below  the  seventh  rib  from 
above  and  advances  upward  from  the  costal  margin,  leaving  hut  a  small 
'^^^•ciimseribed  area  of  hepatic  dulness.      The  atrophy  i^  usually  progres- 
*'v^  until  death  occurs-^  although  favorable  cases  have  been  recorded  in 
**  li ich  the  liver  increased  in  size  perceptibly  during  recovery  (Hart ey, 

Bia^osis. — The  symptoms  occurring  during  the  second  stage  of 
5*^^  disease  are  usually  so  ebaracteristic  as  to  leave  little  doubt  concern- 
"^^  the  diagnosis.  The  occurrence  of  gradually  increasing  jaundice 
^  ith  vomiting,  grave  deliriuiu,  bemorrhnges,  the  jjresence  of  an  immense 
^^t:*iQunt  of  bile,  with  leucin  and  ty  rosin,  in  the  urine^  and  greatly  dim  in- 
^^led  size  of  the  liven  all  combine  to  hirm  a  typical  clinical  picture. 
^^^  n fortunate ly,  leucin  and  tyrosin  are  also  founil  in  the  urine  in  acute 
X^lios J ihorus- poisoning  and  rarely  in  severe  acute  infective  diseases. 

IMfferential  Diagnosis.^ — In  h/pertrophic  rtrrhrms  the  onset  is  more 

^grraihiaL     There  is  generally  a  negative  previous  history  ;  and  exomina- 

^^  iun  of  the   urine    fails   to   reveal    leucin   anil   tyrosin;    fever  is  rarely 

^jresent  in  cirrhosis,  and  the   [diysiciil  signs  often  show  a  considerable 

^  ncrease  in  the  area  of  hepatic  dulness* 

The    differential    diagnosis    between    this    disease   and    phosphorus- 
"Jwisoning  is  given   nnder  the  latter  condition  {rtde  infra). 

The  pfOgllOSiS  is  almost  in  variably  fataU  since  every  case  of  true 
yellow  atrophy  is  associated  with  a  destrtiction  of  liver-ceils  that  is 
accompanied  by  acute  toxemia, 

Treattnent- — As  yet  no  specific  treatment  has  been  discovered,  all 
remedies  used  being  directed  to  the  relief  of  symptomatic  indications. 
The  gastro-intestinal  system  should  he  relieved  at  the  onset  by  divided 
doses  of  calomel.  For  the  vomiting  cracked  ice,  with  1-minim  (0,0li6) 
doses  of  the  wine  of  ipecac  repeated  every  half  hour  or  divided  doses 
of  opium,  may  be  given.  Marked  nervous  phenomena  with  delirium 
I  have  seen  controlled  by  cool  baths  and  the  ice-cap,  together  with  cam- 
phor, chloral,  or  other  antispasmodics  used  internally.  Free  stimulation 
sliouki  he  begun  early  and  persisted  in  throughout  the  course  of  the 
diflease. 


THE  LIVER  IN  PHOSPHORUS-POISONING. 

Following  the  ingestion  of  a  dose  of  phosphorus  varying  from  gr,  ^ 
to  gr,  1  (O.fKIK-0,0648)  symptoms  of  poisoning  manifest  themselvefl 
(Taylor,  Wormley)  as  follows: 

After  a  period  of  time  varying  from  three  to  twelve  hours  a  sense  of 
wretchedness,  nausea,  abdominal  pain  (not  intense),  and  often  vomiting, 
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occur.  The  vomiitm  consists  of  the  gastric  contents,  with  bile,  anil  dur* 
ing  the  first  few  hours  it  may  contaiD  phosphortts,  which  giTea  it  a 
luminous  appearance  in  the  dark. 

After  the  second  or  third  day  the  vomiting  usually  ceasee  with  the 
appearance  oi  jaundice^  which  may  become  intense  a8  the  process  con- 
tinues. Later  in  the  course  of  the  ca«e  emesis  recommenced,  the 
vomita  consisting  of  altered  blood,  giving  rise  to  the  so-called  *'*'  black 
vomit."  At  this  stage  nervous  st/mptomsi  usually  manifest  themselves 
(headache^  insomnia,  vertigo,  and  delirium,  with  convulsions  and  conm 
in  fatal  cases),  death  closing  the  scene  usually  in  from  thirty-six  to  forty* 
eight  hours. 

The  howeh  are  constipated,  although  attacks  of  diarrhea  may  super- 
vene,  the  evacuations  being  in  some  instances  |diO»phorescent. 

Fever  is  irregular  and  usually  is  not  marked,  the  temperature  swing- 
ing from  99**  to  101*^  F.  (37.2^-38.3^  C).  In  fatal  cases  the  temper- 
ature  may  become  subnormal  just  before  death. 

The  urine  is  scanty,  of  high  specific  gravity,  and  contains  bile,  bile- 
acids,  albumin,  sarcolactic  acid,  end  in  rare  cases  leucin  and  tyrofltn 
(Wood).  Renul  epithelium  and  free  fat-globules  have  also  been  found. 
When  occurring  in  pregnant  women^  abortion  or  miscHrriago  iovmriably 
follows. 

fhifural  exawinatirm  reveals  a  liver  uniformly  enlarged  and  t^^nder 
on  pressure.  In  protracted  cases  atrophy  of  the  «»rgttn  may  rarely 
occur. 

Btiology.— The  most  common  causes  are — {a)  Occupation,  wnrkcff 
in  match-factories  being  the  most  frei|ueut  sufferers;  (/*)  The  accidental 
swallowing  of  phosphorus  (e.  g,  rat-poison,  friction-match  headi»). 

Pathology. — Un  opening  the  abdominal  cavity  in  a  case  of  pfaos- 
phoruS'poisoning  the  liver  is  seen  to  extend  below  the  costal  margin*  its 
surface  being  lighter  in  color  than  normal  and  mottled  in  appearance, 
and  its  substance  softer  in  consistence  and  friable. 

The  cut  section  presents  marked  evidences  of  fatty  degeneration,  the 
acini  being  lighter  in  color  than  the  interlobular  tissue.  Portions  of 
the  hepatic  parenchyma  are  deeply  bile-stained,  and  on   scnn  '  f* 

cut  surface  bile- and  fat-globules  will  be  found  on  the  edge  of  t 
The  gall-bladder  may  be  either  full  or  empty.      Microscopically,  't 
tegrated  liver-celK  fat-globules,  granular  d<?bris,  biliary  coloring-nmiii, 
leucin-spheres,  cholesterin-plates,  and  tyrfisin-needles  are  noted. 

'The  gmtric  itmcom  is  found  thickened,  opaque,  and  yellow-wbite  ia 
appearance,  due,  jvs  pointed  out  by  Virchow,  to  a  universal  gastro*adeni- 
tis,  and  not  to  the  local  action  of  the  poison.  Ulcerative  or  eroaifi 
gastritis  is  very  rare  in   phosphorus-poisoning. 

The  kidney  $  may  show  beginning  atrophy,  the  epithelium  in  iha 
cortices  undergoing  granular  and  fatty  degeneration,  with  final  destruo 
tion  of  the  cells. 

The  hlood  is  dark,  fluid,  an*!  not  easily  coa)^ulable.  Concato  found 
that  during  life  the  white  corpuscles  are  increased  in  numbcrt  and  thai 
the  red  are  changed  in  shape  an<i  smaller  than  normal  (Wood).  l*eic* 
chi;ip  and  ecchymoses  frequently  appear  in  all  parts  of  the  body. 

Diagnosis. — The  diagnosis  ot  acute  phosphorus-poisoning  i»  always 
extremely  dithcult  and  often  impossible.     The  disease  with   which  it  is 
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most  apt  to  become  confounded  is  acute  yellow  atrophy  of  the  liver. 
The  differential  points  may  be  summated  as  follows: 

Acute  Phosphor us-poisoni no.  Acute  Yellow  Atrophy. 

There  is  a  history  of  accidental  ingestion  There  may  be  an  endemic  history, 
of  poison  (friction-match  heads,  rat- 
poison)  or  occupatibn. 

The  onset  is   suaden ;    violent  nausea,  A  slow  onset — malaise,  slight  fever,  with 

vomiting,  and  pain  over  the  region  of  nausea  and  vomiting ;  jaundice  is  a  be- 

the  liver.    Jaundice  appears  on  the  ginning  symptom. 
second  or  third  day. 

Nervous  symptoms  appear  late  in  the  Nervous  svmptoms  may  appear  early, 

disease — always  preceded  by  jaundice.  even  before  the  occurrence  of  jaundice. 

The  vomit  and  stools  are  phosphorescent.  Black  vomit  occurs  early  and  persists 


Black  vomit  precedes  death.  throughout. 

Temporary  arrest  of  symptoms  between  Progressive  march  of  symptoms  with  no 

the  occurrence  of  jaunoice  and  black  remission. 

vomit. 

Saroolactic  acid  is  present  in  the  urine,  Leucin  and  tyrosin  are  common  in  the 

and  rarely  leucin  and  tyrosin.  urine. 

Prognosis  and  I>nration. — The  prognosis  in  phosphorus-poison- 
ing is  bad,  as  small  a  dose  as  gr.  \  (0.008)  of  white  phosphorus  naving 
caused  death  (Wormley).  The  duration  is  usually  from  one  to  six  days, 
although  the  symptoms  have  been  known  to  persist  for  twelve  days  be- 
fore death.    In  violent  cases  the  end  may  come  within  twenty-four  hours. 

Treatment. — ^The  initial  plan  of  treatment  is  by  causing  emesis  to 
free  the  system  of  the  poison  that  still  remains  undigested.     For  this 

Surpose  copper  sulphate  (gr.  x — 0.648)  in  divided  doses  (gr.  ij  or  iij — 
.129  or  0.194— every  five  minutes^  should  be  given  until  free  vomiting 
occurs.  As  copper  sulphate  is  a  cnemical  antidote,  forming  with  phos- 
phorus black  copper  phosphid,  it  should  be  continued  in  less  frequently 
repeated  doses  (gr.  ij — 0.129 — every  half  hour)  and  guarded  by  morphin 
to  prevent  vomiting.  If  emetics  by  the  mouth  fail  to  afford  relief,  apo- 
morphin  muriate  (gr.  \ — 0.0129),  nypodermically,  may  be  resorted  to. 
The  free  evacuation  of  the  stomach  should  be  followed  by  the  adminis- 
tration of  the  French  oil  of  turpentine.  Wood  recommends  that  1  part 
be  given  to  every  100th  part  of  the  poison  ingested.  Ordinary  turpen- 
tine is  useless,  but  combined  with  mucilage  of  acacia  2  fluidrams  (8.0) 
of  French  oil  of  turpentine  may  be  given  every  fifteen  minutes  until  1 
ounce  (82.0)  has  been  taken. 

Alkalies  (magnesia)  have  been  given,  but  are  practically  valueless. 
Free  purgation  should  be  effected  if  possible  by  Rocbelle  salts  or  mag- 
nesium citrate.  Demulcent  oils  are  never  allowable,  as  they  dissolve 
the  phosphorus  and  hold  it  in  solution.  After  absorption  of  the  poison 
and  degeneration  of  the  tissues  have  taken  place  all  known  remedies 
are  futile.  

CIRRHOSIS  OP  THE  LIVER. 

(Sderosis  of  the  Liver ;  Nutmeg  Liver ;  Gin-Drinker' s  Liver ;  Interstitial  HepcUitis.) 

Definition. — A  chronic  disease  of  the  liver,  characterized,  patho- 
logically, by  an  excess  of  connective  tissue.  It  presents  various  biliary, 
gastro-intestinal,  circulatory,  and  cerebral  symptoms. 

Pathology. — There  are  three  pathological  varieties :  (a)  atrophic  cir- 
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rhosia,  or  '\trtn-ilrinkers  liver'*;  (h)  hypertrophic  cirrho.^fs:   mvt  fe) 
biliary  cirrhosis. 

(a)  Atrophic  Girrhosifi  {Lacnneen^  ov  alcoholic  cirr/i**^*^^  ^  .-  ^u 
common  forrn,  tit  least  in  the  earliest  stages,  fis  FoxwelTft  gtudi^n 
the  alcQbolic{iiidm'Jitivt')  liver  is  more  i'oinmouly  eulrH 
in  size,  Mori^e*  examined  the  ret'onis  of  37  cases  of  m^l 
that  aiDOiifT  tliese  there  were  1*]  itistaiiecs  of  enlar^jeti  liver,  11  of  mif- 
mal  size,  and  12  smaller  tluin  iiorrual.  In  typical  ex»mplc«  thr  cii|i^Qle 
is  thickened,  the  organ  greatly  reduced  in  size,  hard,  grauular,  tod 
much  altered  in  sliape.  On  section  (which  resists  the  eiittiiig-kmTei 
the  surface  presents  grayish-white  hands  of  connective  tissue  jiurmuiiA- 
ing  yellowish  areas  (acini)  tliat  project  ahuve  the  surface  from  ~ 
pression  (hob-niiils);  hence  the  terni   *' hob-nailed  liver/' 

JfiWoi^eopu'etlii/^  tlje  process  is  seen  to  commence  as  an  incretse  is 
the  eonnective^tissue  eleiuent  surrounding  the  terminal  branches  of  tlrp 
portal   vein.      Compression  of  the   liver- eel  Is  and  of  the  portal  vdiH» 
with   eonsei|uent    oljstr fiction    nf   the    eircuhition*    constantlr   incnwrt 
with  the  [progress  of  the  proliferation  of  the  connective  tissue  ao4  itt 
secondary  contraction.     Atrophic  changes  in  the  hepatic  cells,  honMYr. 
are  often  conjparativelj^  slight.     The  biliary  canaliculi  may  be  iricrr^«*(i 
in  number.     Weigert  and  his  disciples  contend  that  atrophy  ordegc«rni- 
tiou  of  the  iicini  is  often  the  primary  change,  and  the  connect! re- tiiMOf 
production  the  secondary— filling  the  gap*  so  to  speak. 

Ill  alcoholic  cirrhosis  the  liver  is  sometimes  large,  smooth,  or  sligil/v 
granular,  soft  rather  than  hard,  as  onliuarily  the  ca^e*  aiid  preiwiJtf  i 
light  yellow  color  (fatty  eirrhoifw).  Histologically,  this  in  a  fom  «f 
true  cirrhosis,  as  shown  by  the  presence  of  an  increase  in  the  cnnnMiv^ 
tissue,  with  which,  however,  fatty  infiltration  of  the  aeini  is  itjsmnateJ. 

(b)  Hypertrophic  Cirrliosifl  (Ilaiiot). — On  examining  the  livrr  *«  i^» 
dtiring  hypertrojdiie  cirrhosis  the  organ  is  found  enlarged  (sometinjii 
enormously),  the  Inwer  fjorder  projecting  several  fingers'  breadtlis  br'l^^^ 
the  ribs.  The  margin  of  the  organ  is  well  defined,  the  substance  firmer 
than  normal,  and  it  cuts  with  difficulty.  The  organ  is  lighter  in  cdW 
than  in  health,  ami  |>resents  a  yellow  or  mottled-green  appearance.  ^^ 
treating  a  section  with  compound  iodiu  solution  (Liig«d'»)  the  color 
changes  to  rbat  i>f  a  dee]>  maliogany-red.  The  acini  are  darker  in 
hue  than  the  interstitial  tissue. 

MicTOBcopicaUy^  the  peripheral  zones  of  the  acini  are  first  seen  to  kf 
the  seat  of  a  rotmd-cel!  infiltnition,  with  the  formation  of  embryo ual  t*^ 
sue;  later,  the  interlobular  connective  tissue  undergoes  by perpla*i».c4U» 
ing  obstruction  of  tbe  biliary  tlucts  witli  retention  of  bile.  .-jiKtil 

atrophy  of  the  liver-cells.      New-formed  hile-ducts  are  pr  ' 

{**)  Biliary  Cirrhosis. — French  writers  have  described  •*^bii 
sis*'  as  opposed  to  a  '''portal  cirrhosis'*  or  atrophic.  It  ix... 
obstruction  of  the  bile-ducts;  this  causes  retention  of  bile  with  e^<*^^' 
ing  of  the  organ  as  a  consequence.  The  irritant  sub^t.^nces  »h»t  *^ 
the  result  of  stagnation  of  the  bile  start  a  cirrhotic  [process  aroiuiJ  th^ 
small  hile-ducts  (reactive  inlhiuunatiou).  The  mirrogcopic  /jm»#ym»«'*^* 
of  the  organ  simulate  those  of  hyper^tropbic  cirrhosis;  but  llie  hep»^*^ 
cells  are  more  deeply  bile-stained.  Micro%eopicaUi(^  the  first  disc"^^^' 
able  changes  are  spots  of  insular  necrosis  in  the  peripheral  Koties  i^f  '^'^ 

*  BoMutl  Med,  Hfid  *S«i*^.  Jimrti,^  MttJTch  10.  lKJ>tt. 
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acini  (Stengel).  These  are  shortly  replaced  by  proliferation  of  the 
interlobular  connective  tissues.  The  formation  of  new-ducts  and  liver- 
cells  is  common. 

There  is  also  a  so-called  Glissonian  cirrhosis  (perihepatitis)  in  which 
the  capsule  of  the  organ  is  surrounded  by  a  dense  white  fibrinous  mem- 
brane, which  contracts,  reducing  the  size  of  the  liver  and  alteriug  its 
shape.  This  I  have  described  elsewhere  {vide  Chronic  Hepatitis,  p.  881). 
Syphilitic  cirrhosis  of  the  organ  receives  special  consideration  in  the 
section  devoted  to  Syphilis  {vide  p.  337). 

Btiology. — {a)  Atrophic  Oirrhosis. — 1.  Alcoholism, — Freyhan,  Osier, 
and  I  myself  have  found  this  causal  factor  operative  in  nearly  all  cases. 
Clinical  history  tends  to  prove  that  the  stronger  the  alcoholic  beverage 
(e.  g.  raw  spirits)  and  the  larger  the  .amount  consumed  the  sooner  cir- 
rhosis develops,  although  the  quantity  necessary  to  produce  the  disease 
varies  greatly  in  different  individuals.  Doubtless  by  the  side  of  alcohol- 
ism all  other  causes  combined  are  comparatively  insignificant. 

2.  Spicy  foods  are,  according  to  some,  classed  as  predisposing  agents. 
Tiraboschi  records  a  case  that  had  long  been  induced  by  the  use  of  spicy 
foods  and  by  over-eating.  In  many  cases  ptomains,  the  products  of  mal- 
assimilation  through  faulty  di^stion,  are  supposed  to  be  the  exciting  cause. 

3.  Male  Sex  and  Middle  Life. — The  cases  produced  by  alcohol  occur 
chiefly  in  males.  According  to  my  experience,  females  who  misuse 
potable  alcohols,  particularly  the  more  concentrated  liquors,  are  less 
susceptible  to  the  poison  than  males.  Two-thirds  of  the  fatal  cases 
occur  between  the  ages  of  35  and  50  (Hawkins),  although  cases  have 
been  known  to  occur  at  both  extremes  of  life.  In  children  the  disease 
is  mostly  caused  by  inherited  syphilis,  in  which  the  organ  is  the  seat  of 
a  general  fibroid  process.  It  may  follow  the  acute  infectious  diseases, 
notably  scarlet  fever,  in  the  young. 

4.  Certain  chronic  diseases  (syphilis,  rickets,  diabetes,  gout,  malaria, 
carcinoma,  tuberculosis)  that  favor  the  formation  of  connective  tissue 
are  apt  to  be  complicated  by  cirrhosis,  usually  partial. 

6.  Passive  congestion,  secondary  to  chronic  cardiac  lesions  or  to 
obstructive  lung-disease,  not  infrequently  gives  rise  to  hepatic  cirrhosis. 

6.  Fatty  cirrhosis  results  from  the  abuse  of  malt  liquors  in  some 
cases,  and  is  often  associated  with  more  or  less  obesity. 

{b)  Hypertrophic  Oirrhosis  (Hanot). — In  most  cases  there  is  an  absence 
of  recognizable  causes.  Sex  is  a  strongly  predisposing  cause,  males 
being  the  most  frequent  victims,  in  the  proportion  of  6  to  1.  It  is  not 
uncommon  in  young  adults.  In  catarrhal  jaundice  the  morbid  processes 
may  rarely  extend  to  the  liver  and  there  persist,  giving  rise  to  hyper- 
trophic cirrhosis.  Cases  are  met  with  in  children,  in  whom  it  may 
follow  the  acute  infectious  tliseases.  Alcohol  plays  an  unimportant  role 
in  the  causation  of  Hanot's  cirrhosis.  The  disease  is  most  common 
among  the  inhabitants  of  warm  climates. 

(c)  Biliary  Oirrhosis. — This  form  is  produced  by  chronic  obstruction 
of  the  bile-ducts  (see  .also  Obstruction  of  the  Common  Duct,  p.  860). 

Symptoms. — ^Atrophic  Oirrhosis. — The  symptoms  of  this  variety  of 
cirrhosis  may  present  nothing  characteristic  as  long  as  the  sclerotic 
process  does  not  interfere  with  the  portal  circulation.  In  some  cases 
the  collateral  (compensatory)  circulation  is  maintained  throughout  the 
long  course  and  symptoms  fail  to  arise.   Among  the  prodromal  symptomsy 
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a  gradual  loss  of  flesh,  anorexia,  coustipatioiiy  a  coatod  tongue,  slight 
jaundice,  dyspepsiu,  and  occasionally  hematomesis  are  to  be  tneDtioncd 

As  the  obstruction  of  the  portal  circulation  becomes  more  marked 
the  mucosa  of  tbe  ga»tro  integtinal  tract  becomes  more  and  more  swollen 
and  congci^ted,  and  gives  rise  to  augmenting  nausea  and  vomit'  '  ~»st 
marked  in  tbe  morning),  and  kcmorrhage»  from  tbe  stomach  {h 
sis)  and  intestines  (melena),  which  may  be  frequent  and  profuse,  but  Are 
rarely  fatal.  Severe  hemorrhages  may  also  occur  from  enlarged^  vari* 
cose  esophageal  veins.     The  tougtit  is  coated. 

Owing  to  the  establishment  of  a  compensatory  circulation  the  super* 
ficial  epigastric  and  internal  mammary  veins  enlarge,  forming  about  tbe 
umbilicus  the  so-called  **  caput  Medusa.*' 

ffemorrhoids  also  arp  not  uucommon,  and  are  due  to  passive  ooQg€0^ 
tion  of  the  inferior  hemorrhoidal  veins.  As  the  disease  progreaMtf  tht 
general  emaciation  becomes  more  marked*  The  face  assumes  a  pinched 
expression,  the  tip  of  the  nose  has  a  purple  tinge  from  distended  veins; 
the  eyes  are  sunken,  tbe  cheeks  hollow,  and  the  skin  presents  a  sallow 
tint  {hepatic  faeiett).  Tbe  failure  of  the  compensatory  circulation  givea 
rise  to  aseitett,  and  the  latter  causes  in  many  instances  hydro  peri  tOQ«it]||| 
leading  to  enormous  distention  of  the  abdomen.  The  npJeen  b<>coiB«t 
enlarged.  At  any  stage,  although  generally  in  advanced  case«»  toxemic 
symptoois  may  develop,  due  to  8ome  jwisonous  product  in  tbe  blood,  the 
exact  nature  of  which  is  unknown:  these  are  violent  headache,  followed 
by  wild,  noisy  delirium,  convulsions,  stupor,  anil  coma.  They  no 
commonly  occur  without  jaundice,  and  have  been  mistaken  for  ur*  i 

Fever  mav  be  absent  throughout  the  course  of  tbe  disease,  but  is  often 
present,  and'may  reach  100^-102^  F.  (87.7^-38.8°  C.)- 

Examination  of  the  urine  shows  it  to  be  of  increased  specific  gravitTt 
loaded  with  urates,  and  containing  bile.  In  a  small  proportion  of  ouet 
it  is  slightly  albuminous,  and  contains  casts,  though  out  of  2*i  urinaljFMtf 
in  cases  of  cirrhosis  Henry  discovered  the  presence  of  albumin  in  but 
one.  The  amount  of  urea  is  constantly  diminished,  owing  to  the  dift- 
turbance  of  tbe  urea-forming  function  of  the  liver.  An  exceaa  of 
indoxyl  sulphate  in  the  urine  is  a  frequent  occurrence. 

The  phpsical  examination  in  a  typical  case  of  atrophic  cirrho«i0 
reveals  a  distention  of  the  abdomen :  there  may  be  also  an  extreme 
enlargement  of  the  superficial  veins  over  the  surface  of  the  body.  An 
icteroid  tint  of  the  skin  is  present  in  about  25  per  cent,  of  the  ca«>ei* 

Palpation  of  the  liver  and  spleen  may  be  greatly  interfered  with  by 
the  large  amount  of  peritoneal  fluid  present.  On  withdrawal  of  the 
latter,  however,  the  spleen  is  found  greatly  enlarged* 

Tbe  liver  may  show  slight  enlargement  in  the  oeginring  of  thi»  db- 
ease;  but  it  soon  atrophies,  and  in  emaciated  subjects  with  lax  abdominal 
walls  its  finely  granular  or  nodular  edge  can  be  felt  above  the  margin 
of  the  ribs.  Percussion  shows  its  vertical  diameter,  which  narmallf 
extends  from  the  sixth  interspace  to  the  costal  margin,  and  avenigai 
about  4  inches  (10  cm.),  diminished,  especially  toward  the  median  line. 
Posterior  dulness  begins  lower  than  normally.  It  must  b^  reeoUed^ 
that  the  liver  is  often  enlarged  in  otherwise  typical  casea. 

Fattf/  cirrhosis,  in  which  the  organ  is  sometimes  enlarged,  mav  be 
Intent  and  remain  unrecognized  or  be  discovered  on  the  podt^mortem 
table.     In  five  of  the  six  coaea  that  have  fallen  under  mv  observation. 
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however,  the  symptoms  closely  resembled  those  of  the  ordinary  form  of 
atrophic  cirrhosis,  apart  from  the  alteration  in  the  size  of  the  liver. 

(6)  Hsrpertropldc  Oirrhosis. — In  this  variety  of  the  disease  there  is 
usually  an  absence  of  anv  alcoholic  history,  and  it  is  apt  to  be  met  in 
young  adults  and  even  children  {vide  Etiology).  Moderate  enlargement 
of  the  liver  may  be  present  befpre  any  subjective  symptoms  are  observed. 
The  latter  may  be  absent,  except  the  presence  of  slight  jaundice  and  an 
occasional  disturbance  of  digestion,  until  late  in  the  course  of  the  dis- 
ease. Intense  jaundice,  fever,  and  hepatic  enlargement  may  then  appear, 
with  the  rapid  development  of  a  grave  general  condition.  The  urine  con- 
tains bile-pigment,  but  the  stools  are  not  typical  (pale  drab  or  slate  col- 
ored). Paroxysms  oi pain  resembling  hepatic  colic,  though  less  severe, 
may  occur  at  irregular  intervals.  Hemorrhages  into  the  skin  from  the 
mucous  surfaces  (due  to  passive  congestion)  are  also  common.  In  long- 
standing cases  albumin  and  tube-casts  may  be  present  in  the  urine. 
Leucin  and  tyrosin  have  also  been  found,  but  are  not  constant.  These 
symptoms  are  probably  due  to  recent  inflammatory  infiltration  arising 
in  die  course  of  an  old  cirrhosis.  Splenic  enlargement  occurs,  but 
ascites  is  exceedingly  rare.  The  cases  run  an  extremely  chronic 
course,  and  in  an  instance  under  my  care  in  a  lad  of  14  jears,  the 
grave  svmptoms  mentioned  above  suddenly  developed  and  carried  off 
die  patient  after  four  years  of  slight,  though  decisive  jaundice,  and 
moderate  hepatic  enlargement.  The  stools  were  dark  and  bilious  look- 
ing, and  hemorrhages  from  the  mucous  surfaces  frequently  occurred ; 
petechias,  with  urticaria  and  lichen,  marked  the  skin,  while  pruritus 
was  exceedingly  distressing.     There  was  a  leucocytosis. 

Physical  examination  shows  a  decided,  and,  in  some  cases,  a  uniform 
enlargement  of  the  organ ;  the  lower  border  is  felt  distinctly  outlined 
below  the  costal  margin,  its  edges  being  rounded  and  at  times  granular. 

Percussion  shows  an  increased  area  of  hepatic  dulness. 

Late  in  the  disease,  in  addition  to  the  grave  symptoms  described 
above — icterus  gravis,  high  fever,  hemorrhages,  ana  the  like — serious 
nervous  symptoms,  as  delirium,  convulsions,  stupor,  and  coma,  may 
supervene.  The  temperature  now  usually  ranges  from  102°  to  104°  F. 
— 38.8°-40°  C.  {febrile  jaundice)— dAihon^  fever  may  sometimes  be 
absent  throughout  the  course  of  the  disease.  Death  results  either  from 
an  intercurrent  disease  or  progressive  asthenia. 

Hemochromatosis  (Opie). — Recklinghausen  first  called  attention  to 
hemochromatosis  in  connection  with  cirrhosis.  Its  association  with 
diabetes  mellitus  and  bronzing  of  the  skin  I  have  previously  referred  to 
(p.  380).  There  are  cases,  an  illustration  of  which  was  reported  by 
Opie,  in  which  bronzing  of  the  skin,  cirrhosis  of  the  liver,  and  chronic 
interstitial  pancreatitis  occur  without  diabetes.  Opie's  conclusions  may 
be  cited :  (1)  "  There  exists  a  distinct  morbid  entity,  hemochromatosis, 
characterized  by  the  widespread  deposition  of  an  iron-containing  pig- 
ment in  certain  cells  and  an  associated  formation  of  iron-free  pigments 
in  a  variety  of  localities  in  which  pigment  is  found  in  moderate  amount 
under  physiologic  conditions.  (2)  With  the  pigment  accumulation 
there  are  degeneration  and  death  of  the  containing  cells,  and  consequent 
interstitial  inflammation,  notably  of  the  liver  and  pancreas,  which 
become  the  seat  of  inflammatory  changes  accompanied  by  hypertrophy 
of  the  organ.     (3)  When  chronic  interstitial  pancreatitis  has  reached  a 
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certain  grade  of  intensity,  diabetes  ensues^  and  is  the  terminal  event  in 
the  disease." 

(f)  Biliary  Oirrhosis. — Symptoms  and  Diagnosis. — The  clinical  in- 
terest of  this  form  centers  principally  around  the  symptoms  of  the 
causative  condition — chronic  obstruction  of  the  bile-ducts — which  have 
been  given  in  detail  elsewhere  [vide  p.  860).  With  the  latter  may  be 
associated  the  features,  both  local  and  general,  of  either  catarrhal  or 
suppurative  cholangitis.  Jaundice  is  usually  more  intense  than  in  the 
hypertrophic  form,  particularly  during  the  earlier  stages.  Intermittent 
hepatic  fever  is  commonly  observed.  The  physical  signs  are  similar  to 
those  of  Hanot's  cirrhosis. 

The  diagnosis  of  biliary  cirrhosis  rests  on  the  presence  of  the  char- 
acteristic features  of  prolonged  obstruction  of  the  bile-ducts,  from  im- 
paction by  gall-stones,  a  tumor  or  stricture  of  the  duct,  and  the  like, 
with  slow  and  gradual,  smooth,  or  slightly  granular,  hepatic  enlarge* 
ment.  It  is  to  be  recollected  that  when  obstruction  of  the  gall-ducts 
becomes  complete,  or  "  acute  fermentative  changes  "  are  set  up  in  the 
retained  bile,  the  cases  may  terminate  acutely  {e.  g.^  in  acute  atrophy). 

General  Diagnosis.— (a)  Of  Atrophic  Oirrhosis. — An  assured  diag- 
nosis may  be  based  on  the  following  points :  1.  A  clear  history  of  the 
most  common  causes  (inebriety,  male  sex  and  middle  life,  rickets,  dia- 
betes, gout,  malaria).  2.  The  combined  presence  of  ascites,  with  Hippo- 
cratic  facies,  and  diminution  in  the  size  of  the  liver,  as  shown  by  the 
physical  signs.  3.  Absence  of  the  characteristic  features  of  acute  dis- 
ease, and  the  negative  character  of  results  from  an  examination  of  the 
heart,  lungs,  and  kidneys.  It  is  to  be  recollected  that  the  volume  of 
the  liver  is  not  invariably  decreased,  and  even  may  be  increased. 

With  the  atrophic  form  of  cirrhosis,  chronic  peritonitis  with  effusion 
is  most  liable  to  be  confounded.  In  the  latter  disease  there  are  charac- 
teristic abdominal  tenderness,  fever,  and  usually  associated  tuberculous 
lesions  of  other  organs  (lungs,  kidneys,  intestines) ;  but  the  hepatic 
facies  and  clearly  indicative  history  of  atrophic  cirrhosis  are  absent.  A 
large  peritoneal  effusion  is  in  favor  of  cirrhosis 

(b)  Of  Hsrpertrophic  Oirrhosis. — The  principal  diagnostic  points  are 
an  absence  of  the  usual  alcoholic  history,  slight  icterus,  extending  over 
a  variable  and  oftentimes  long  period,  paroxysms  of  pain,  mucous  and 
cutaneous  hemorrhages,  with  moderate  enlargement  of  the  liver,  and  the 
rapid  <levclopment  of  grave  symptoms  at  any  stage,  as  intense  jaundice, 
fever,  and  sometimes  marked  nervous  phenomena. 

Differential  Diagnosis  of  Hirpertrophic  Oirrhosis. — This  may  be  con- 
founded with  carciyioma  of  the  liver^  hydatid  cyst,  hepatic  abscess^  and 
thi'  biliary  form  of  cirrhosis, 

IIvpERTROPiiic  Cirrhosis.  Carcinoma  op  the  Liver. 

Absonco  of  rooo^xnizable  causes.  Hereditary  history. 

Occurs  in  youn^^  adults  and  in  childhood.       (Jsually  occurs  after  forty  years  of  a>je. 
Usually  a  primary  afToction.  Often  (XTurs  as  a  secondary  growth. 

Jaundice  is  slight  unh'ss  ^rave   svnip-       Anemia  is  present,  and  also  the  develop- 

toms  develop;  there  is  no  cachexia.  ment  of  a  typical  cachexia. 

Paroxysms  of   pain.     The  case  runs  a      Pain  more  constant  with  rapid  emacia* 
slow    course,    usually    histin^    many  tion.      The    case    terminates    usually 

years.  within  one  year. 

Enlari^ement  is  uniform.  The  liver   is   irregularly   enlarged,  and 

contains  umbilicated  nodules. 
(See  Fig.  .58.) 


Oocurt  idiopatfaicallj, 

f^^rer,  jftundice,  and  aioites  may  be  pres- 
ent sin  el  V  or  toiretheT. 


t  singly  or  together. 

nia  and  emaciation  slowly  progres- 
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sire.    There  is  a  kucot^ytosia. 
R^««lar  enlargement  of  the  liver.      No 
fluctttation  nor  thrill, 

^s^iration  ib  negative. 


MuLTlLOCtJLAR  HvOATID   CrST, 

History  of  ingestion  of  the  embryo  of 
taenia  echinococcus  with  improper 
food. 

Simnltaneous  occarrence  in  colonies  or  ia 
others  in  thti  vicinity. 

No  fever,  paiuT  jaundice,  or  ascites. 

Emaciation  not  marked  ;  no  leukocytosifl* 

On  palpation  an  irregular,  fluctuating 
tumor  iH  felt  over  the  hepatic  area, 
giving  an  ''  hydatid  thrill/' 

Aifpiration  gives  a  clears  serous  fluid, 
rieh  in  ehlorids,  and  containing  hook- 
lets. 


FlO.  68.— Sbowing  apprnxtiuACe  ^nlATgement  of  tbe  liver  coiruBponiitiiR  to  the  different  dis- 
jea  described  in  the  t«xt  (after  KiudfleiscbV:  /,  pfie^itlou  of  tbe  uiapbrai|m  to  tbe  luaxlmum 
^niAiir^mcnt  (earclnomii) ;  II.  IL  normal  gituutkm  of  the  dianhmpm^  //,  ///,  rvlntlve  dulncsn', 
/K  border  of  the  liver  in  clrrhoala;  \\  tjorder  In  health ;  17,  lowt-r  bi>rcler  of  the  fatty  Itver; 
^V/,  of  the  amylolii  liver;  17//,  of  carcinoma,  leukemia,  and  adcoomd. 


HVPKRTROFHIC    CiRRHOSlS. 

-Ktiology  usuallT  negative.  May  rarely 
follow  acute  infectious  diseases. 

Inhere  are  tenderness  on  deep  pressure 
and   paroxysm al  pain. 

hectic  symptoma  absent  althoui[h  a  con- 
tlnuea  fever  may  develop  usually  late. 

Slow  course,  lasting  months  or  years, 

67 


Abscess  of  tue  Liver, 

History  of  dysentery,  traunjatism^  or 
pyemia. 

Severe  and  constant  pain  ;  marked  ten- 
derness. 

Ileeti*'!  symptoms  appear  early  (feverj 
chills,  and  sweating). 

Acute  course,  lastin^^  a  few  weeks. 
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Hypertrophic  Cirrhosis  (continued),  Absckss  of  the  Litis  {continued). 

Slow  enlargement,  regular,  or  slightlj      Rapid    development    of    a    flactaatiDg 
nodulated.     No  fluctuation.  tumor  in  the  hepatic 


Aspiration  gives  negative  results.  The  aspirating-needle  reveals  pas. 

So-called  fatty  cirrhosis  may  be  distinguished  firom  abscess,  hydatid 
cyst,  and  carcinoma  of  the  liver  in  a  manner  similar  to  hypertrophic 
cirrhosis,  if  one  makes  due  allowance  for  its  etiology,  alcoholism. 

(c)  Biliary  cirrhosis  causes  enlargement  of  the  liver,  but  to  a  much 
more  moderate  extent  than  hypertrophic  cirrhosis.  In  the  former  the 
symptoms  of  chronic  obstruction  of  the  bile-ducts  are  in  evidence,  so 
that  jaundice  is  usually  marked.  The  duration  of  biliary  cirrhosis  is, 
on  the  whole,  shorter  than  that  of  hypertrophic,  and  the  organ  is  more 
likely  to  undergo  terminal  diminution  in  size  (atrophy). 

Prognosis. — The  prognosis  of  the  atrophic  form  of  cirrhosis  is 
decidedly  unfavorable,  the  function  of  the  liver-cells  having  been 
impaired,  although  the  principal  source  of  danger  is  probably  the 
ascites ;  and  death  usually  takes  place  within  a  few  months  or  a  year 
after  symptoms  of  portal  obstruction  appear.  In  rare  cases  the  symp- 
toms abate,  owing  to  the  establishment  of  a  compensatory  circulation, 
and  may  remain  in  abeyance  for  months  or  years. 

The  prospect  of  life  is  much  enhanced  by  an  early  recognition  and 
removal  of  the  overshadowing  cause — alcoholism.  I  have  seen  a  few 
cures  made  in  this  manner.  Even  after  the  occurrence  of  jaundice, 
hematemesis,  and  toxic  symptoms,  under  appropriate  treatment  patients 
have  been  known  to  enjoy  comparative  health  for  years. 

Treatment. — The  prophylactic  treatment  consists  in  improving  the 
general  health  of  the  patient  and  in  removing,  if  possible,  the  cause  of 
the  affection.  Rest,  graduated  exercise,  systematic  bathing,  and  regular 
hours  for  eating  and  sleeping  should  be  inaugurated  and  strictly  adhered 
to.  Alcohol,  strong  coffee,  spices,  and  gastro-intestinal  irritants  of  every 
nature  must  be  interdicted.  H.  C.  Wood  states  that  tavern-keepers  and 
bartenders  who  are  unable  or  will  not  cease  using  alcohol  may  greatly 
prolong  life  by  substituting  hard  cider  for  all  other  drinks.  The  diet 
should  be  simple  and  easily  digestible.  An  exclusive  milk-diet  has  been 
highly  recommended  (Semmola). 

The  medicinal  treatment  is  largely  symptomatic,  no  remedy  having 
been  discovered  to  prevent  the  formation  of,  or  remove,  the  new-formed 
connective  tissue.  The  chief  object  is  to  deplete  the  portal  system  and 
prevent,  if  possible,  the  occurrence  of  ascites.  The  bowels  should  be 
kept  freely  open  by  the  use  of  saline  purgatives  (concentrated  solution 
of  Epsom  salts),  elaterium,  or  compound  jalap  powder.  The  skin  is  to 
be  kept  active  by  means  of  Turkish  or  Russian  baths  (under  supervision), 
and  in  extreme  cases  by  the  steam  bath  or  hot  pack,  employed  just  short 
of  the  point  of  exhaustion.  The  kidneys  should  also  be  kept  active 
by  the  hydragogue  diuretics,  as  potassium  acetate,  squills,  calomel, 
digitalis  in  the  form  of  the  infusion,  or  Niemeyer*s  pill.  Klempercr 
and  others  have  also  recently  recommended  urea  as  an  efficient  diuretic, 
and  from  20  to  30  grains  (1.29-1.1)4)  may  be  given  in  solution. 

If  the  case  be  syphilitic  in  origin,  potassium  iodid  should  be  exhibited. 

Ascites,  when  it  appears,  calls  for  free  and  thorough  diuresis,  diapho- 
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reeis,  and  catharsis ;  and  if  not  relieved  in  the  course  of  a  few  days,  tap- 
ping should  be  resorted  to. 

The  operation  of  paracentesis  abdominiSy  if  performed  under  strict 
antiseptic  precautions,  is  free  from  danger.  The  bladder  having  been  emp- 
tied, a  spot  over  the  linea  alba  about  3  inches  (7.5  cm.)  above  the  sym- 
physis pubis  is  anesthetized  (preferably  with  a  compress  of  cracked  ice 
and  salt),  and  a  trocar  is  quickly  thrust  through  the  abdominal  wall  for 
a  distance  of  about  1  inch  (2.5  cm.).  The  distance  is  determined  by  the 
fore-finger,  which  is  placed  at  the  desired  distance  from  the  point  of 
the  cannula  before  its  insertion.  The  patient  must  be  in  a  sitting  or 
semi-reclining  position,  so  as  to  allow  the  ascitic  fluid  to  collect  by  grav- 
ity in  the  lower  part  of  the  abdominal  cavity.  A  tube  having  been 
attached  to  the  cannula' to  convey  the  liquid  to  a  receptacle,  the  trocar 
is  withdrawn,  the  fluid  allowed  to  run  out,  the  cannula  removed,  and  the 
wound  closed  by  antiseptic  gauze  or  a  pledget  of  cotton.  Turlington's 
balsam  is  then  smeared  over  the  site  of  puncture,  and  the  abdominal 
binder,  which  has  been  previously  applied,  is  tightened. 

Morison,  Frazier,  and  others  have  reported  cases  of  epiplopexy 
(suturing  the  great  omentum  to  the  anterior  abdominal  wall  for  the 
purpose  of  establishing  a  collateral  venous  circulation),  for  the  relief 
of  the  ascites  in  cirrhosis.  The  operation  is  founded  upon  physiologic 
premises,  hence  is  promising. 

Complications,  as  cardiac  hypertrophy,  tuberculous  peritonitis,  or 
chronic  meningitis,  demand  appropriate  treatment. 


OAROmOMA  OP  THE  LIVER. 

Definition. — A  malignant  growth  of  the  liver,  occurring  usually 
after  the  age  of  forty,  and  characterized  by  pain,  progressive  emaciation, 
cachexia,  and  the  appearance  of  a  nodular  mass  in  the  hepatic  paren- 
chyma.    It  may  be  primary  or  secondary,  though  the  former  is  rare. 

Pathology. — Histologically,  the  cells  are  not  distinctive,  being  iden- 
tical with  those  of  carcinoma  elsewhere ;  they  are  epithelial  in  charac- 
ter, having  a  small  vesicular  nucleus  and  much  protoplasm.  They  are 
altered  greatly  by  pressure,  and  vary  in  shape,  being  hexagonal,  poly- 
hedral, or  amorphous.  Large  giant-cells  and  spots  of  pigment  known 
as  "brownish  granules*' are  not  uncommonly  found  in  the  cancerous 
mass.  The  so-called  colloid  cancers  are  nearly  always  mucoid,  and  the 
cells  have  undergone  a  mucoid  change;  the  stroma  of  connective  tis- 
sue surrounding  the  cancer-nests  in  some  instances  undergoes  hyaline 
or  myxomatous  degeneration.  In  other  instances  the  interstitial  tra- 
beculae  completely  surround  the  epithelial  nests,  which  are  separated  by 
a  basement-membrane ;  this  variety  is  termed  adeno-earcinoma. 

When  examined  microscopically,  medullary  cancery  either  in  a  large 
mass  (primary)  or  in  secondary  nodules  scattered  throughout  the  organ, 
is  the  most  common  variety  found  in  the  liver.  On  examining  a  liver  that 
is  the  seat  of  carcinoma,  one  of  two  conditions  usually  presents  itself: 
Fir%t^  the  organ  may  be  apparently  normal  with  the  exception  of  one 
lobe  (usually  the  right),  which  contains  a  dense  whitish  growth  of  firm 
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consistence,  being  distinct  and  sharply  defined  from  the  surrounding 
liver-tissue.  On  section  the  tumor  is  often  of  uniform  density,  bluish- 
white  in  appearance,  and  exudes  a  milk-white  fluid  known  as  ^^  cancer- 
juice,**  which,  when  examined  microscopically,  is  found  to  contain  large, 
nucleated,  and  irregularly-shaped  cells  containing  free  granular  matter. 
The  center  of  the  tumor  may  have  undergone  liquefaction-necrosis,  with 
the  formation  of  a  cyst,  or  it  may  be  the  seat  of  an  abscess.  Various 
smaller  nodules  may  be  scattered  throughout  the  organ  by  metastasis 
from  the  primary  growth.  The  second  and  most  common  condition  is 
secondary  carcinoma  of  the  liver,  the  primary  lesion  being  situated  in  the 
mammary  glands,  pylorus,  or  the  cervix  uteri.  The  organ  is  greatly  en- 
larged, as  a  rule.  Numerous  nodules  are  scattered  throughout,  and  can 
usually  be  seen  projecting  beneath  the  capsule,  those  superficially  situ- 
ated having  received  the  name  of  "  Farre's  tubercles."  In  the  center 
of  these  nodules  characteristic  pits  or  umbilications  are  often  present, 
caused  sometimes  by  contraction  of  the  interstitial  trabeculse  and  some- 
times by  a  central  softening.  On  section  they  are  usually  grayish-white 
in  color  and  of  firm  consistence,  although  cysts,  hemorrhages,  pus-cav- 
ities, or  areas  of  hyaline  and  fatty  degeneration  are  often  found.  The 
cells  are  identical  with  those  of  the  primary  growth,  and  are  composed 
for  the  most  part  of  cylindric  epithelium. 

In  rare  instances  carcinoma  occurs  simultaneously  with  ctrrhoM  in  the 
same  liver,  the  organ  presenting  an  uneven,  nodular  appearance,  and 
being  slightly  increased  in  size  and  of  firmer  consistence  than  normal. 
When  examined  in  situ  the  external  appearance  does  not  differ  materi- 
ally from  that  of  cirrhotic  liver,  but  on  section  the  whole  organ  is  found 
to  be  infiltrated  with  various-sized  cancer-nodules  surrounded  by  bands 
of  cicatricial  tissue.  In  some  cases  the  excess  of  connective  tissue  and 
the  amount  of  contraction  are  extreme,  and  the  size  and  weight  are 
reduced  below  the  normal. 

Btiology. — Among  the  more  important  predisposing  factors  may  be 
mentioned — 

(a)  Age. — The  disease  seldom  occurs  before  thirty-five  or  forty  years 
of  age,  although  cases  have  been  known  to  occur  in  children.  Descroi- 
zilles  reports  the  case  of  a  child  eleven  years  old  who  died  with  a  tumor 
in  the  right  hypochondriac  and  iliac  region,  the  autopsy  revealing  a  liver 
studded  with  cancerous  nodules,  the  nature  of  which  was  demonstrated 
microscopically. 

(b)  Sex. — Men  are  more  often  the  victims  of  carcinoma  of  the  liver 
than  women.  When  occurring  in  the  latter  it  is  often  secondary  to  car- 
cinoma of  the  uterus  or  mammary  gland. 

(c)  Heredity  is  said  to  be  the  cause  of  hepatic  carcinoma  in  at  least 
20  per  cent,  of  all  cases,  and  is  one  of  the  strongest  arguments  in  sup- 
port of  the  diathetic  theory  of  the  disease. 

((/)  Traumatism  may  contribute. 

{e)  Mechanical  Obstruction, — Primary  carcinoma  of  the  gall-bladder 
and  bile-ducts  not  infrequently  follows  chronic  obstruction  by  gall- 
stones. 

Symptoms. — There  may  either  be  almost  no  symptoms  of  carci- 
noma involving  the  liver,  or  its  manifestations  may  be  intense  and  varied 
according  to  the  extent  and  location  of  the  growth  or  growths.     Associ- 
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afed  gastric  symptoms,  which  increase  as  the  diseitse  advances,  usually 

attend.     A  more  or  less  marked  cachexia  may  be  the  first  noticeable 

feiture.     The  chief  symptoms  may  be  considered  in  detail,  as  follows : 

(a)  tf/iuwr/iVe.— ^Discoloration  of  the  skin  and  tissues  is  often  by  no 

^ne^ns  intense,  and  may  be  entirely  absent,     llarley  states  that  true 

icterus  was  present  in  only  6  out  of  100  cases  seen  by  him,  though  few 

observers  agree  with  him  in  his  extreme  view  as  to  the  rarity  of  this 

^Vniptom.      The  reason  given  for  its  lack  of  intensity  is  that  in  the  great 

^^^jority  of  cases  the  growth  is  situated  in  the  right  lobe  of  the  liver, 

*^d  neither  compresses  the  bile-ducts  nor  destroys  the  secretory  cells  of 

tte  liver. 

-         (6)  Pain  is  usually  present  to  a  marked  degree,  though  it  also  may 

^^  entirely  wanting.     It  is  dull  and  boring  in  character,  and  localized 

S^lierally  in  the  right  hypochondriac  region.     In  some  instances  (as  in 

*^ti^  ease  of  impacted  biliary  calculi)  it  may  radiate  to  the  right  shoulder 

^"^^l  the  scapular  region.     It  usually  appears  as  the  hepatic  enlargement 

I    I^^'ogresses,  although  cases  of  enormous-sized  cancerous  tumors  of  the 

f     *iver  have  been  known  to  occur  without  pain.     The  character  and  loca- 

^•^On  of  the  pain  are  of  diagnostic  importance,  and  will  be  spoken  of 

^tlder  the  differential  diagnosis. 

(«•)  Anetfj'ii, — When  the  cancerous  growth  compresses  the  portal  ves- 
sels, and  also  in  cases  of  cirrhosis  with   carcinoma,  obstruction  to  the 
L portal  circulation  occurs,  and    results   in   the  development  of  ascites. 
This  may  cause  distention  of  the  abdominal  cavity  to  such  an  extent  as 
to  occlude  the  physical  signs  of  hepatic  enlargement.     The  cancerous 
growth  may  invade  the  peritoneum  and  cause  an  effusion.     This  symp- 
tom, however^  is  not  frequent,  at  least  tw^o-thirds  of  all  cases  terminating 
without  the  appearance  of  ascites. 
(d)  Fever  is  usually  absent  until   the  later  stages  of  the  disease.     It 
may  then  appear  and  rise  to  hyperpyrexia  (105°  F*— 40.5*^  C),  but  it 
I  18  usually  moderate  in  degree,  irregular,  and  intermittent  in  type. 
(e)  Cachexia, — In  every  case  of  carcinoma,  at  some  stage  of  the  dis- 
ease, cachexia  develops;  when  pronounced,  it  is  almost  pathognomonic. 
(/)  Cerebral  Stfmidomd. — These  may  be  absent  throughout.     In  the 
advanced  stages,  however,  the  deleterious  products  in  the  blood,  due  to 
the  perverted  functions  of  the  liver  ami  the  toxemic  condition  of  the 
patient,  often    produce  such   striking  symptoms  as   violent  headache, 
mental  hebetube,  or  delirium  (less  frequently)  which  may  be  maniacal 
in  character.    These  symptoms  resemble  those  of  cholemia  (vide  Hepatic 
Cirrhosis,  p,  891).     The  patient  may  die  in  sudden  coma. 

Physical  Signs* — Inspection  often  reveals  enlargement  of  the  super- 
ficial veins  over  the  abdomen,  and  a  prominence  in  the  upper  epigastric 
and  hepatic  regions,  varying  with  the  degree  of  enlargement,  may  also 
be  seen.  In  the  nodular  form  and  late  in  the  disease,  when  emaciation 
has  become  extreme,  elevations  that  are  movable  with  respiration  can 
be  noticed  beneath  the  skin. 

On  palpation  the  organ  can  be  distinctly  felt  projecting  below  the 
costal  margin  and  extending  in  some  instances  to  a  point  below  the 
level  of  the  umbilicus.  During  deep  inspiration  the  liver  can  be  felt  to 
move  downward,  and  during  expiration  upward,  the  organ  being  under 
the  influence  of  the  diaphragmatic  excursions.     In  emaciated  subjects 
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the  cancer-nodules  are  readily  appreciable,  and  in  8(»me  instances 
central  pits  or  depressions  are  palpable,  forming  a  patbiignomonie  ni^^ 
Cancerous  infiltration  of  the  anterior  margin  is  must  easilj  felt,  ani 
in  any  enormous  enlargement  of  the  organ  I  have  freijuently  doii*clc*d 
them  on  the  posterior  surface  as  AvelL  Rarely  the  liver  is  found  U*  be 
uniformly  large.  Paljjution  may  also  show  splenic  enlargeaieDt,  due  to 
passive  congestion. 

Percusaion  shuvNS  tlatuess,  extending  in  many  casea  in  both  an  up- 
ward and  a  downward  direction*  In  primary  carcinoma  (usually  found 
in  the  right  lobe)  the  area  of  hepatic  dulness  is  increased  irregularly 
downward  and  generally  to  the  right.  On  the  other  hand,  in  second- 
ary  growths  (usually  massive)  the  nodules  are  oftener  distributed  e<|ually 
throughout  the  liver.  In  such  cases  the  area  of  dulness  may  extend 
across  the  epigastrium  to  the  left  hypochondriac  region,  the  heart  and 
other  viscera  being  now  displaced.  Posteriorly,  dulness  may  extend 
upward  on  a  level  with  the  fourth  rib,  and  anteriorly  downward  to  the 
iliac  fossa.  The  organ  may  now  weigh  from  15  to  20  lbs,  (6,5-9  kgms.), 
while  the  weight  of  cancerous  livers  in  ordinary  cases  varies  between  8 
and  6  lbs.  (L^3-2.6  kgms.). 

Diagnosis.— In  forming  a  positive  diagnosis  the  family  teDdenc] 
the  history  of  primary  carcinoma  elsewhere  in  the  body,  the  age  of  if 
patient,  the  localization  of  the  pain  in  the  right  hypochondrium,  tl 
cachexia,  and  the  progressive  enlargement  of  the  liver,  with  the  chii 
tcristic  umbilieated  nodules,  are  the  most  relijible  points*     The  &p[ 
ance  of  jaundice  or  ascites,  or  both,  is  confirmatory. 

Differential  Diagnosis. — Among  affections  of  other  organs  thai  are 
likely  to  be  mistaken  for  carcinoma  of  the  liver  may  be  mentioned- 
(1)  carcinoma  of  the  ptflorus  ;  antl  (2)  carcinoma  of  the  colon  and  ome 
tum.     The  chief  diseases  of  the  liver  itself  apt  to  be  diagnosed  aa  < 
cinoma  are — Ui)  abscess^  [b)  si/pkilis^  (c)  bent)fn   ifrowths  {aden€fmai 
anffiomata),  {a)  hi/datid  cf/stHy  and  {*)  hypertTophic  cirrhosM. 

(1)  Carcinoma  of  the  Pylorus, — In  carcinoma  of  the  pylorus  the  pbj 
ical  examination  frequently  shows  a  hard  nodular  tumor  that  U 
plainly  outlined  in  the  epigastric  region.    In  a  typical  case,  on  d« 
ration,  the  tumor  is  pressed  downward  by  the  liver,  but  is  not  j>:  ^i- 
ward  by  forced  expiration,  tis  in  hepatic  carcinoma*     In  many  instance 
however,  adhesions  bind  the  stoinach  firmly  to  the  under  surface  of  tb 
liver,  which  may  be  the  seat  of  secondary  involvement.     The  abiH^ufi 
of  early  nausea  and  vomiting  and  the  presence  of  jaundice,  as  well 
the  negative  results  from  an  examination  of  the  gastric  contents,  wo« 
tend  to  eliminate  pyloric  carcinoma. 

(2)  CuretHowa  of  the  Colon  and  Omentum, — Secondary  carcinolj 
the  intestine  affects  most  frequently  the  sigmoid  flexure.  The  syinptofl 
of  intestinal  obstruction  arise,  constipation  being  followed  by  attacks 
serous  diarrhea  due  to  irritation,  and  later  by  the  presence  of  blood  in 
the  stools.  In  carcinoma  of  the  liver,  on  the  other  hand,  the  '  '  ta 
may  be  obstructed,  causing  clay-colored  stools,  but  otherwise  tl 
are  normal ;  the  seat  of  the  nodular  enlargement  and  pain  is  located 
the  right  hypochondrium.  Jaundice  and  ascites  are  absent  in  carcinoD 
of  the  colon.  The  tumor,  if  palpable,  in  the  latter  condition  is  more 
movable  and  is  less  under  thi^  influence  of  the  diaphragm.     It  doe«  not 
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gjn  an  absolutely  flat  percussion-note,  as  does  hepatic  carcinoma.     Car- 
dDGma  of  the  omentum  is  usually  secondary.    The  absence  of  small  mov- 
able tumors  in  tlie  umbilical,  lumbar,  or  hypogastric  regions,  ranging  in 
w'ze  from  that  of  a  pea  to  a  walnut,  aids  in  the  elimination  of  carcinoma 
of  the  omentum.      As  the  latter  affection  advanecs  the  abdomen  be- 
<^iDes  distended  and  painful  to   the  touch,  the  bowels  are  obstinately 
^'^iistipated.  aud  the   physical  signs  reveal  the  presence  of  an  effusion 
^iiich,  when  aspirated,  is  generally  serous,  hat  sometimes  bloody.     Mi- 
^'"oscopic  examination  may  possibly  reveal  the  presence  of  cancer-cells, 
'Oough  their  recognition  is  difficult.     The  liver,   unless  primarily   in- 
T^olved,  IB  not  enlarged,  aud  cachexia  does  not  usually  appear  until  late 
***  the  course  of  the  disease. 

From  hepatic  abscess  the  points  of  differentiation  are^ — 


Carcinoma  of  ths  Liver. 

"**  oft^n  hereditary.   There  is  a  history  of 
-p^  %  primary  growth  or  chronic  irritntion. 
^pScttTS  Qsuallj  after  the  age  of  forty. 
^%ti]idioe  18  rare. 
-**Q^er  18  abeent  or  slight. 
^iWshe^a  18  present  iind  almost  pathog- 

nomonic. 
^mn  is  doll  and  horing  in  character,  and 

more  eon«tant- 
^  nodular,  umbilicatcd  tumor  or  tumors 

may  be  detecteti. 
The  enlargement  h  downwanl. 
The  daratioa  is  a  few  month [?  to  one  year, 
^Brficroecopic  examination  repeals  disinte- 
^rated  UrerKielk,  cancer-nest£t,  and  in 
mnae  cases  the  micro-organisms  of  sup* 
pumtion. 


Hbpatic  Abscess. 

There  is  a  history  of  traumatism  or  of  in- 
testinal ulceration  I  as  in  dysentery. 

Occurs  at  any  age. 

Jaundice  la  aometimca  present. 

Hectic  temperature^  chdle^  and  eweating. 

Anemia  may  be  present^  hut  necer  ca- 
chexia. 

Pain  is  sharp,  lancinating,  and  paroxy»- 
maL 

A  fluctuating  tumor  may  sometimes  be 
detected  helow  the  costal  margin. 

The  enlaT|;ement  usually  upward. 

The  duration  is  usually  a  few  weeks. 

The  nsicroBcope  reveals  pus^  liver-cells, 
stapliylococci  and  streptococci^  the 
bacillus  coli  communis  or  the  amraba 
coli. 

Benign  Growths  (Adenomata,  Angiomata), — Occasionally  growths 
are  detected  in  the  liver,  and  may  occur  at  any  age ;  ivhen  these  are 
present  at  or  about  the  age  of  forty,  they  may  be  mistaken  for  carci* 
moma.  The  absence,  however,  of  a  primary  growth  in  some  one  of  the 
other  viscera,  together  with  tbe  duration  of  the  growth  and  the  absence 
of  cancerous  cachexia,  would  tend  to  differentiate  them  from  cancerous 
involvement-  An  examination  of  the  blood  may  be  of  service,  leuko- 
cytes being  more  common  in  carcinoma. 

The  progmosis  is  invariably  fatal,  the  disease  terminating  rapidly 
in  from  a  few  months  to  a  year.  The  moat  rapid  course  is  run  by  sec- 
ondary carcinoma  of  the  organ. 

TreatmenL^The  treatment  is  purely  symptomatic.  An  easily 
digested,  nutritious  diet  should  be  given-,  together  with  active  stimulation 
to  support  the  system*  The  pain  may  be  relieved  by  the  free  use  of 
morphin,  given  by  the  moutli,  rectum,  or  hypodermtcally.  For  the 
nausea  and  vomiting  that  are  apt  to  supervene  the  carbonated  w^atera, 
cracked  ice  with  champagne,  or  repeated  doses  of  creasote  (beech wood), 
dilute  hydrocyanic  acid,  or  wine  of  ipecac  (2  minims — 0.133 — ^every 
hour  until  relieved)  may  be  given.  If  violent  delirium  should  occur 
during  the  later  stages  of  the  disease,  cold  compresses  to  the  forehead 
or  vertex,  and  bromids  and  chloml  hydrate  given  in  rectal  enemata, 
may  prove  efficient. 
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OTHER  NEW  GROWTHS  IN  THE  UVER. 

(a)  Angioma,  Adenoma,  and  Gyst. 

Occasionally,  benign  growths  occur  in  the  liver,  and  often  with  an 
absence  of  symptoms  unless  their  increase  in  size  gives  rise  to  mechan- 
ical obstruction.  One  of  the  most  common  of  these  is  angioma,  which 
is  often  found  in  the  livers  of  old  people.  Angiomata  consist  of  tortu- 
ous and  dilated  capillaries  in  the  hepatic  connective  tissue ;  they  rarely 
attain  to  a  size  larger  than  a  crab-apple,  and  usually  cause  no  symp- 
toms. Although  most  common  in  adults,  they  have  been  known  to 
occur  in  children. 

Adenomata  and  cystomata  may  also  occur  in  the  liver.  They  are  both 
benign  growths.  The  former  is  of  the  tubular  variety,  consisting  of 
connective-tissue  nests  lined  with  cylindric  epithelial  cells.  Von  Berg- 
man removed  a  portion  of  a  tuberous  adenoma  of  the  liver  with  perfect 
recovery  and  non-recurrence  of  the  growth.  Cysts  are  quite  rare.  Lipp- 
mann,^  who  searched  the  literature,  found  reported  3  retention  cysts,  9 
cystic  adenomas,  1  lymph  cyst,  and  3  cases  that  could  not  be  classified. 

(6)  Sarcoma. 

Of  the  many  varieties  of  sarcomata,  those  occurring  most  commonly 
in  the  liver  are  the  small  and  large  round-celled  and  the  melanotic  vari- 
ety, the  latter  often  being  secondary  to  sarcoma  of  the  choroid  coat  of 
the  eye.  These  grow  rapidly,  causing  a  widespread  destruction  of  the 
liver-structure,  with  a  change  in  the  size  and  shape  of  the  organ  that  is 
often  demonstrable  by  palpation.  E.  R.  Axtell  reports  a  case  in  which 
at  the  postmortem  the  upper  two-thirds  of  the  liver  revealed  an  entire 
absence  of  hepatic  structure,  and  consisted  of  three  tumor-masses  which, 
on  microscopic  examination,  were  found  to  be  small  round-celled  sar- 
comata. On  section  the  tumor  is  seen  to  be  of  firmer  consistence  than 
the  surrounding  liver-tissue,  and  presents  a  dark,  grayish-white,  striated 
appearance.  If  the  growth  be  of  the  pigmented  variety,  patches  of  a 
deep  black  or  of  different  shades  of  pigment  may  be  scattered  through- 
out the  mass.  Metastasis  is  rapid  and  widespread  (lungs,  kidneys, 
heart,  skin),  as  is  shown  by  the  fact  that  other  organs  are  invariably 
found  involved  at  the  time  of  the  growth  and  development  of  the  sar- 
coma in  the  liver. 

The  symptoms  are  those  of  mechanical  obstruction,  and  consist  of 
gastro-intestinal  disturbances  due  to  passive  congestion,  edema,  and 
ascites.  Anemia  and  emaciation  may  become  marked  late  in  the  disease, 
but  cachexia  docs  not  develop.  The  passage  of  an  intensely  dark-col- 
ored urine  (melanuria)  has  been  noted  in  some  cases.  Secondary  notl- 
ules  may  appear  on  tlie  skin-surface. 

The  Jiagnosis  can  often  be  made  from  the  primary  growth  (melano- 
sarcoma  of  the  choroid  or  sarcomata  of  the  lymphatic  glands)  and 
from  the  rapid  development  of  the  tumor.  From  carcinoma  of  the  liver 
melanosarcoma  may  be  distinguished  by  the  presence  of  ocular  symp- 
toms, particularly  blindness  of  one  eye,  by  the  rapid  widespread  meta- 
stasis, the  melanuria,  j)erhaps,  and  by  the  absence  of  a  true  cancerous 
cachexia. 

The  prognosis  is  absolutely  fatal,  and  the  treatment  merely  palliative. 
*  Deutsche  ZeiUchriJt  fiir  Chtrurgif,  February,  1900. 


DISEASES  OF  TEE  SPLEEN.  905 


X.  DISEASES  OF  THE  SPLEEN. 

Diseases  of  the  spleen  are  mostly  secondary  to  other  diseases,  the 
Consideration  of  \^hich  embraces  an  appropriate  description  of  the  as- 
^o<!iiited  splenic  disorders.  The  intimate  relation  between  the  spleen 
^^d  blood  accounts  for  the  frefjnency  with  which  this  organ  is  involved 
^Hk  many  of  the  blood-diseases. 


V 


DISLOCATION  OF  THE  SPLEEN. 


I 


I 


Btiology. — This  may  be  either  congenital  or  dne  to  the  increased 

^^eigbt  of  an  enlarged  spleen,  to  tight-lacing,  to  relaxation  of  the  liga- 
ixienta,  or  to  traumatism,  and  is  met  in  splanchnoptosis.  Carcinoma- 
^C^us  enlargement  of  the  left  lobe  of  the  liver  caused  it  in  a  case  I  saw 
x^cently. 

Syinptotns.^ — The  symptoms  are  vague,  and  are  the  result  of  press- 
lire.  By  physic  d  examinatmn  we  di.scover  with  the  tonch  the  spleen 
as  a  mobile  tumor  pendant  irum  the  left  hypochondrium  ;  the  tumor  is 
superficial,  blunt-edged,  an-"!  notched  on  its  anterior  border,  and  may  be 
replaced  by  the  hand  nearly  in  its  normal  position.  On  percussion  over 
the  splenic  area  the  normal  dulness  is  found  to  be  absent. 

Diagnosis*— It  is  important  to  distinguish  between  fioaiing  spleen 
and  simple  enlargement ;  also  between  the  former  and  vwvable  kidney. 
The  prognosis  is  giiarded  as  to  cure,  though  favorable  as  to  life* 
T^visting  of  the  pedicle  of  a  floating  spleen  has  been  followed  by  stran- 
gulation and  consequent  necrosis. 

The  treatment  must  be  mechanically  supportive,  consisting  of  pads 
and  bands.     Splenectomy  has  given  excellent  results. 


SPLENIC  HYPEREMIA. 

Acute  or  active  liypereMia  may  be  found  as  the  result  of  the  acute 
infectious  diseases,  giving  rise  to  tbe  acHte  spleitic  tumor^  or  as  the  result 
of  amenorrhea,  or  of  injuries  and  inflammation  (eircttmscrihed  In/per- 
^mwi).  The  organ  is  uniformly  enlarged  (except  in  the  last-named  cases), 
^nd  is  darker  in  color  and  softer  in  consistence ;  the  capsule  also  is 
^^nse.     This  condition  merges  insensibly  into  acttte  stph^nitis. 

Chronic  or  passive  hyperemia  is  due  to  some  mechanical  obstruction 
of  the  portal  circulation  caused  by  tumors,  cardiac,  hepatic,  and  pulmo- 
nary  disease,  and  pylephlebitis.  The  spleen  is  enlarged,  firm,  dark-red 
in  color,  and  the  capsule  is  somewhat  thickened. 

The  gymptomg  are  vague,  and  may  consist  of  simply  a  sense  of  weight, 
fulness,  and  pressure,  and  some  tenderness  in  the  left  hypochondrium. 
In  cases  of  extravasation  of  blood  and  rupture  of  the  spleen  the  symp- 
toms of  intestinal  perforation,  hemorrhajie.  an<l  collapse  may  supervene. 
On  phtpiraf  exam itiat inn  the  edge  of  the  spleen  may  be  palpated  he- 
Jow  the  margin  of  the  ribs.     The  percussion-dulness  is  increased  in 
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area,  especially  downward  and  forward,  and  may  encroach  upon  the 
slightly-curved  umbilico-axillary  "resonant  line." 

The  detection  of  acute  or  chronic  splenic  hyperemia  (enlargement) 
is  often  of  invaluable  aid  in  the  diagnosis  of  the  causative  disease. 

The  prognosis  and  treatment  are  embraced  in  those  of  the  disease 
causing  the  congestion. 


SPLENITIS. 


Definition. — This  term  comprises  acute  and  chronic  (hypertrophic) 
proliferative  splenitis  and  suppurative  inflammation. 

Pathology. — Next  to  the  kidneys,  the  spleen  is  the  favorite  seat 
of  metastatic  inflammation  and  embolic  infarction.  Splenitis,  due  to  a 
benign  embolus  originating  in  the  left  side  of  the- heart  or  from  the 
aorta  above  the  splenic  arteries,  is  usually  circumscribed  to  a  zone  of 
sero-hemorrhagic  infiltration  about  the  resultant  infarct.  The  latter  is 
hemorrhagic  at  first,  and  later  becomes  particolored  or  mixed,  and  is  of 
a  yellow  color,  owing  to  partial  fattv  degeneration ;  still  later  it  may 
become  whitish  and  remain  as  a  wedge-shaped  (the  base  being  periph- 
eral), cheesy  (necrotic  softening),  or  even  calcareous  mass  or  as  a  fibrous 
cicatrix.  Infection  of  the  infarcts  by  pus-micrococci  leads  to  the  devel- 
opment of  small  abscesses,  and  the  trabecular  surrounding  the  latter 
may  give  way  until  several  abscesses  or  one  large  pus-sac  may  be 
formed. 

Perisplenitis  generally  follows,  and  sometimes  with  adhesions  attached 
to  adjacent  hollow  organs,  as  the  stomach  and  colon,  through  which 
the  perforating  abscess  may  discharge  its  purulent  contents.  An  unfor- 
tunate termination  is  the  bursting  of  the  abscess  into  the  peritoneal 
cavity ;  a  more  fortunate  ending  results  in  an  external  opening.  In 
acute  splenic  tumor  there  is  an  active  congestion,  with  round-cell  infil- 
tration and  some  proliferation  of  the  splenic  cells.  The  spleen  is  mod- 
erately enlarged,  dark,  soft,  ptilpy,  and  friable. 

In  cases  of  intense  vascular  engorgement,  as  in  the  acute  splenic 
tumor  of  severe  typhoid  fever,  intermittent  fever,  and  epilepsy  (during 
the  paroxysm),  hemorrhagic  extravasation  may  occur,  and  there  may 
finally  be  even  a  rupture  of  the  capsule  and  a  passage  of  the  blood  into 
the  peritoneal  cavity.  In  chronic  splenic  tumor  there  is  a  persistent 
hyperplasia  of  the  splenic  cells,  and  frequently  also  of  the  trabecular 
cells,  minus  the  acute  engorgement.  Cirrhosis  of  the  spleen  (chronic 
interstitial  splenitis)  differs  characteristically  from  that  of  other  organs 
(a5  the  liver  and  kidneys)  in  that  there  is  enlargement  instead  of  con- 
traction. Added  to  the  increase  in  the  size  of  the  spleen,  there  are  in 
both  forms  of  chronic  splenitis  thickening  of  the  capsule,  patches  often 
of  old  perisplenitis,  and  a  slaty  color  of  the  tissues,  with  more  or  less 
pigmentation. 

Etiology. — The  disease  probably  never  starts  primarily  in  the 
spleen  itself.  Acute  pr(tJifvrative  or  hgper/tlastic  splenitis  {acute  splenic 
tumor)  is  seen  as  the  result  of  the  acute  infectious  diseases  (typhoid, 
typhus,  relapsing,  malarial  fevers.)  Chronic  proliferative  splenitis 
(chronic  splenic  tumor)  is  due  to  chronic  malarial  infection  or  repeated 
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acute  attacks,  to  spleoic  anemia,  chronic  passive  congestion  of  the  epleen, 
*ad  leukocythemia.     The  leukemic  spleen  represents  a  somewhat  differ* 
^Ut  form  of  chronic   proliferative   aplenitis   from    the   ordinary  forma. 
-^Kute  Buppuralwe  splenitis  (abscess),  either  diffuse  or  circum scribed,  is 
'I'Saally  secondary  to  infectious  (pyogenic)  emboli,  as  in  ulcerative  endo- 
carditis and  pyemia.     Again,  as  the  result  of  simple  valvulitis  of  aortic 
ttirombosis,  embolic  infarction  of  the  spleen  may  be  found,  which  may 
Soften  and  break  down  in  abscess*formation  from  subsequent  infection* 
-Abscess  of  the  spleen  may  also  follow  traumatism,  perforation  of  a  gas- 
"^Tic  ulcer,  and  the  extension  of  adjacent  inflammation. 

Symptoms* — These  are  indefinite  or  absent  in  most  cases.  Usually 

^tJiore  is  no  pain  or  tenderne.Hs  unless  perisplenitis  exists.     Considerable 

enlargement  of  the  spleen  may  be  attended  with  a  sense  of  wei^Jd^  ten- 

mwn^  or  fii^tress  in  the  left  hypochondrium,  and  perhaps  by  slight  di/s~ 

pnea.    Any  suppurative  fever  present  will  most  probably  be  disassociated 

from  the  idea  of  abscess  of  the  spleen,  provided  the  local  signs  of  pus 

be  absent.     Sudden  paiti  appearing  in  the  gastric  region,  followed  by  the 

vomiting  of  pus  and  blood.,  in  the  course  of  an  infectious  disease,  with 

9plenic  enhirgement^  may  be  due  to  the  rupture  of  an  abscess  of  the 

spleen.     Asrites  may  also  be  present 

The  physical  examination  may  reveal  &ome  bulging  on  inspection, 
and  a  fluctuating  tumor  may  be  piilpated.  The  enlargement  may  be 
sufficient  to  enable  the  examiner  to  feel  the  notch  in  the  spleen,  and 
also  the  anterior  and  lower  borders,  reaching  even  to  the  umbilicus  and 
to  a  level  with  the  pelvic  brim.  The  percussion-dulness  is  correspond- 
Jngly  increased. 

IHagHosia* — This  may  be  made  from  a  consideration  of  the  physi- 
cal signs  in  conjunction  with  a  study  of  the  primary  disease.  In  cases 
in  which  pus  is  suspected  an  exploratory  puncture  may  clear  the  diag- 
nosis. The  splenic  inflammation  is  rather  an  aid  to  diagnosis  than  a 
condition  essentially  needful  of  recognition  in  itself,  by  reason  of  its 
alnaost  invariably  secondary   nature. 

Differential  Dia^osis.-^Acutc  suppurative  splenitis  might  be  mis- 

^ken  for  gaMnc  or  panvreidie  disrtiHe  ;  but  tlie  previous  hii?t<uy  in  the 

ibrmer,  as  contrasted  with  that  of  the  hitter  affect  ion,  conjoined  with  the 

local  syraptoms  that  are  more  or  less  characteristic  of  the  organ  involved, 

will  generally  furnish  an  accurate  means  of  differentiation. 

The  huge  enlargements  of  chronic  splenitis  may  be  confountlod  with 
hepidiCf  renaif  omenta!,  or  oirarian  f/rouihs.  Here  a  careful,  discriminat- 
ing observation  of  the  constitutional  state  and  of  the  physical  signs  is 
requisite  for  a  diagnosis  ;  even  then  it  i.s  often  puzzling  and  diflic*ult  to 
attain.  Care  must  Im  taken  tliat  sjilenic  enhu-genient  be  not  assumed 
when  a  hm/e  pleural  eff'miojt  on  the  left  side  is  causing  the  depressed 
lower  lx>rder  of  the  org^in  to  be  felt.  Finally,  /icw/  accumulation  in 
<A€  «pfewic  flexure  of  the  colon  maybe  mistaken  for  nnxlerate  enlarge- 
ment  of  the  spleen.  The  former  gives  an  irregular,  doughy  tumor, 
tympanites,  vomiting,  and  a  history  of  constipation  alternating  some- 
times with  diarrhea ;  there  is  no  increase  in  the  splenic  area  of  dulness. 
Prognosis,— This  will  depend  upon  the  primary  systemic  condition 
in  most  cases.  Abscess  of  the  spleen  is  always  a  very  grave  complica- 
tion, the  main  danger  consisting  of  rupture  and  fatal  peritonitis.  Even 
in  acute  splenic  tumor  of  a  violent  type  there  may  be  a  hemorrhagic  ex- 
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travasation  so  severe  as  to  burst  the  capsule.     Chronic  splenitides  are 
not  in  themselves  grave  disorders. 

Treatment. — This  is  to  be  directed  mainly  at  the  causative  condi- 
tion. Quinin  and  arsenic  are  often  useful  in  the  malarial  form,  and  the 
chalybeates,  iodids,  and  ergot  have  been  recommended  for  the  various 
chronic  splenic  enlargements.  Abscess  must  be  treated  by  splenotomy 
and  drainage.  Splenectomy  may  be  useful  in  certain  cases  of  simple 
hypertrophy,  but  records  show  only  about  20  per  cent,  of  recoveries 
from  the  operation.  The  state  of  the  patient  must  be  well  considered. 
Splenectomy  is  probably  never  justifiable  in  leukemic  enlargement. 


AMYLOID  DEGENERATION  OP  THE  SPLEEN. 

{Sago  Spleen,) 

This  occurs  as  a  part  of  the  cachectic  condition  attending  amyloid 
or  waxy  degeneration  of  other  organs  (liver  and  kidneys).  The  con- 
dition develops  in  the  course  of  cases  of  prolonged  and  wasting  dis- 
charges (phthisis,  empyema,  suppurative  ostitis,  syphilis,  chronic  peri- 
tonitis, chronic  entero-colitis).  The  spleen  is,  as  a  rule,  greatly  enlarged, 
putty-like,  and  rotund.  The  capsule  is  tense  and  glistening.  There  are 
two  forms  of  waxy  degeneration — namely,  the  so-called  "  nago  "  spleen 
and  the  diffuse  waxy  or  lardaceous  spleen.  In  the  former  the  Mal- 
pighian  bodies  are  chiefly  affected  and  appear  on  section  like  sago- 
granules  ;  in  the  latter  the  whole  splenic  pulp,  and  even  the  trabecalse, 
are  more  or  less  degenerated,  and  on  section  the  spleen  appears  pale, 
smooth,  and  homogeneous  (boiled-ham  appearance).  This  may  be  but  a 
late  stage  of  the  "  sago  "  spleen. 

The  symptoms  are  those  of  general  cachexia,  and  the  diagnosis  rests 
upon  the  detection  of  an  enlargement  of  the  organ  associated  with  evi- 
dences of  amyloid  disease  in  other  organs. 

The  prognosis  is  unfavorable,  and  the  treatment  does  not  differ  from 
that  indicated  for  the  underlying  and  causative  disease. 


MORBID  GROWTHS  OP  THE  SPLEEN. 

The  principal  new-growths  are  the  granuloraata,  as  tubercles  and 
syphilitic  guminata ;  also  secondary  carcinoma,  melanotic  sarcoma,  and 
hydatid  and  other  cysts.  Lympliadenoraa  {e.  g,  in  leukemia)  may  be 
included  among  tumors  of  the  spleen  ^Stengel). 

These  affections  of  the  spleen  are  all  of  rare  occurrence,  and  are  not 
readily,  if  at  all,  discoverable  during  life.  They  are  of  no  clinical  or 
therapeutic  interest  apart  from  the  general  or  primary  disease.  It  may 
be  stated  that  carcinoma  of  the  spleen  is  always  secondary ;  it  may  be 
diagnosticated  by  a  physical  examination,  showing  the  organ  to  be  en- 
larged, with  the  unmistakable  signs  of  the  primary  carcinoma,  as  of  the 
stomach.  Secondary  sarcoma  is  more  common,  and  is  recognized  by  an 
irreo:ular  enlargement  and  the  presence  of  a  primary  tumor. 

Syphilitic  giimmata  of  the  spleen  are  often  associated  with  amyloid 
degeneration  and  enlargement. 


DISEASES  OF  THE  FANCMEAS. 


BUPTURE  OF  THE  SPLEEN. 
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This  may  occur  as  tbe  result  of  an  intense  byperemic  en*^orgemeDt, 
both  in  splenitis  from  the  rupttire  of  an  abscess  and  from  traumatism* 
Ijx  the  acute  splenic  tumor  of  typhoid  fever,  in  malaria,  and  during  an 
epileptic  paroxysm,  rupture  of  the  capsule  has  been  known  to  occur  on 
account  of  the  extravasation  of  blood.  The  si/mptoms  are  nsually  mis- 
taken for  those  of  intestinal  perforation  Tivith  internal  hemorrhage.  The 
t^w^iatmeiU  is  palliative. 


XK  DISEASES  OF  THE   PANCREAS. 


ACUTE  PANCREATITIS. 

iNVESTiGATtONS  of  late  years  have  rendered  it  probable  that  this 
disease  is  not  so  rare  an  occyrrence  as  was  formerly  presumed,  when  it 
was  not  so  readily  recognized,  owing  partly  to  insufficient  clinical  and 
pathologic  data,  and  partly  to  an  indifference  as  to  its  existence. 

HEMORRHAOIG  PANCREATITIS. 

Pathology.- — The  pancreas  is  enlarged,  usually  firm,  and  somewhat 
chocolate-colored.  Irregular  areas  show  the  circumscribed  as  well  as 
the  diffused  Ibrm  of  hemorrhagic  infiltration  of  the  interstitial  fat-tissue, 
with  thrombosis  of  the  pancreatic  veins  in  some  cases  (Bay).  There 
is  also  an  infiltration  witn  roiind-celLs  of  the  interlobular  tissues.  Some 
cases  are  examples  of  degeneration  (non-inflanimatory).  The  adjacent 
tissues  may  also  be  found  to  be  hemorrhagic,  as  the  mesentery,  meso- 
colon, omentum,  and  perinepliric  tissues.  The  gastro*intestinal  mucosa 
may  be  hyperemic,  ecehyniotic,  or  in  a  slightly  catarrhal  state.  Evi- 
dences of  a  localized  i>eritonitis  {peripancreatitisj  are  not  fre^iuent, 
tliough  they  should  be  looked  for. 

JjUgeminattd  fat-^iecroiiiif  is  quite  commonly  associated  with  hemor- 
rhagic ixincreaiitis.  Small  ureas  of  a  [peculiar  (tallow-like)  sobstance, 
ranging  from  the  size  of  a  miliary  tubi^rele  to  that  of  a  pea  or  even  larger, 
are  found  scattered  in  the  fatty  interlobular  pancreatic  tissue  in  the 
omentum,  mesentery^  and  sometimes  in  the  abdominal  fat.  H.  U.  Wil- 
liams and  Katz  and  Winkler,  from  experimental  researches,  conclude 
that  some  substance  in  the  pancreas,  probably  the  fat-splitting  ferment, 
18  capable  of  causing  changes  similar  to  fat-necrosis.  Flexner's  experi- 
ments render  it  probable  that  the  escape  of  pancreatic  secretions  into 
the  peri-  and  parapancreatic  tissues  is  the  origin  of  tbe  fat-necrosis. 

Mention  should  be  ntade  here  of  the  fact  that  as  tbe  resnlt  of  the  in- 
fectious fevers  we  find  the  pmcreas  showing  diffuse,  parencliyniatous, 
and  granular  degenerative  changes.  Chiari  has  also  recently  pointed 
out  the  fact  thai  postmm-tnn  digestion  is  very  fre(iuent  in  tbe  pancreas. 

Etiology. — Most  of  the  cases  reported  have  occurred  in  men,  and 
in  per^*OIls  past  iii\y  years  of  age.  An  esfK^cial  mrdispositimi  to  the 
disease  seems  to  be  the  result  of  cases  of  severe  and  obstinate  dyspepsia 
(gastn>-duodenal),  alcoholism,  glycosuria,  gall-stones  (Fitz)^  and  trau- 
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matism.  Hemorrhage  into  the  pancreas  may  lead  to  Buba^quent  pan- 
creatic inflammation.  It  is  seen  occasioaallv  pautmortem  in  cases  of 
acute  tuberculosis,  of  the  specific  fevers,  and  of  septioo-pjemia.  The 
direet  cauRe  is  probably  an  infection  through  the  dacta  of  the  glaod. 
Flexner^  injected  acids,  alkalies,  and  bacterial  cultures  into  the  duct  of 
WirsuDg  and  the  interstitial  tissue,  and  produced  hemorrhagic,  aappu- 
rative,  and  necrotizing  pancreatitis,  often  "with  fat-necrosis. 

Symptoms. — The  oimei  is  sudden  and  violent.  It  is  character- 
ized by  excrumitmg,  dcf]*-»micd  pain,  usual ly  in  the  epigastrium 
between  the  xiphoid  and  umbilicus.  There  an*  also  nau$va  and  Bcrrt 
rdrhtnff  and  vomiting^  (*onHtipation,  an<l  8|>eeily  voIhpu\  ending  fatally 
within  a  few  days  (.second  to  the  fourth — Fitz).  Tbe  voniitus  r n ay  c« in- 
sist at  last  of  slimy  mucus  or  dark  bltxid.  Fever  is  generally  slight  at 
first,  though  it  may  touch  103*^  or  104*^  F.  later.  Dy^pven  and  n  mpi*:' 
feeble /!«/>?<:,  with  jactitation  vlwA  marked  aiixioumieiiH  or  an  fifcbnir  di 
lirium^  may  perhaps  be  present.  In  some  cases  there  may  he  diarrhr 
with  thin  and  watery  stools  containing  free  fat.  Instances  may  be 
peated  in  which,  owing  to  the  coincident  presence  of  gall-i^tones,  th<* 
may  hejaimdiet'  and  colic h/  pain i^  over  the  right  hy|K)chondrium.  '^' 
jaundice,  bowever,  may  sometimes  be  due  to  a  considerable  swelling 
the  head  of  the  pancreas,  which  presses  upr»n  the  common  1 
Tt/inpanitejf  occurs  in  a  majority  of  the  cases.  Hicc<m{}h  and 
uria  have  also  been  noted.  The  pain  and  collapse  may  he  due  either 
a  circumscribed  peritonitis  or  to  pressure  upon  the  solar  plexus* 

Diagtiosis. — This  is  at  all  times  difficult,  since  many  or  all  of  thu 
symptoms  enumerated  may  l>e  present  in  other  affections.      A  caref 
inquirj"  into  the  previous  liistory  is  im|K)rtant,     The  sudden  develof 
raent  of  an    intense,  deep-seated   pain   in  the  epigastrium,  folio wtd 
vomiting,  collapse,  abdominal  distention,  with  circumscribed  resistant 
in  the  epigastrium,  and  the  presence  of  c^^mstipation  and  slight  fevi; 
should  point  strongly  to  hemorrhagic  jmncreatitis.     The  detection  of  f 
fat  :n  the  dejections,  and  the  discovery  of  scattered  points  of  tenileme 
when  they  occur,  are  also  of  corroborative  significance. 

Differential  Diagnosis. — ^The  temperature  is  apt  to  be  higher  and  the 
pain  and  tenderness  less  localized  and  more  constant  in  periimiUU.  Kec 
vomiting  would  indicate  obdi^uction  of  the  b*tweL  Here  also  we 
determine  the  patency  of  the  bowel  by  injection  or  inflation.  Inte^tlni 
obstruction  is  of  comfmratlvely  rare  occurrence  in  the  cpigaj^trium,  wbe 
the  pain  and  distention  of  acute  pancreatitis  are  locali:5e<l  ;  there 
likely  to  be  present  more  marked  and  gencrnl  tympany,  including  the 
flanks,  and  a  circumscribed  distention  of  the  intestinal  coils. 

In  perforating  gastrif^  or  duodenal  ulcer  there  is  a  history  of 
afler  eating,  hemorrhages  from   the  digestive  tract,  and  of  mnemia  OT"" 
chlorosis  occurring  more  commonly  in  the  young  female. 

Corroftive  potions  may  be  excluded  by  the  histoir  of  the  caae  and  hy 
an  examination  of  the  mouth  and  vomitus.  IfepaHe  caKe  must  b« 
excluded;  the  pain  is  intermittent,  and  referred  more  to  the  right  side 
than  in  pancreatitis.     There  is  in  pancreatitis  also  an  early  collapse. 

A^'ute  gagfro^uodenitis  is  characterized  by  fever,  by  a  history  of 

injndicious  eating,  followed  by  mild  inflammatory  aymptomt  withio  a  few 

*  *'£zperiiti«ntiil  PatuTeatitliK"  FeslK-hrlft  in  honor  of  Wtn.  Hennr  W#Idl. 
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bours,  and  by  an  ab^neiice  of  the  sudden  prostration  and  collapse  80  com* 
mon  to  hemorrhagic  in  flam  mat  ion  of  the  pancreas. 

PrognosiSp — Acute  hemorrhagic  pancreatitis  in  most  cases  ends  in 
death.  It  is  but  fair  to  state,  however,  that  in  view  of  the  ease  with 
^^hicb  the  disease  may  be  overlooked  it  is  fjuite  possible  that  certain  cases 
of  a  less  severe  type  may  often  recover;  in  these  the  recovery  has  been 
ssid  to  follow  an  entirely  diflTerent  affection.  Osier  reports  a  case  diag- 
Aostic^ted  as  one  of  intestinal  obstruction  in  which  abdominal  section  was 
perfarmed  and  recovery  followed,  Thayer  and  Korte  have  also  reported 
cames  of  cure  in  which  a  celiotomy  decided  the  diagnosis. 

Treatment. — This  must  needs  be  merely  palliative  and  symptomatic. 
The  treatment  as  for  shock  by  the  use  of  external  heat  and  of  warm 
saline  solutions  (by  injection),  hypodei-mies  of  morphin,  atropin,  strych* 
nin,  and  of  diffusible  stimulants  may  probably  be  of  some  avail. 

StJPPtJBATITE   PANCEEATITIfl. 

Pathology. — The  suppuration  may  be  diffuse,  with  numerous  small 
abscesses;  more  commonly  &  single  abscess  may  exist  in  the  head  or 
body  of  the  pancreas,  which  may  be  considerably  enlarged  and  the 
glandular  structure  extensively  destroyed.  The  abscess  may  communi- 
cate with  peri  pancreatic  areas  of  suppuration,  or  it  may  evacuate  either 
into  various  organs  (stomach,  duodenum,  peritoneal  cavity)  or  exter- 
nally. Pylephlebitis  and  hepatic  abscess  or  pyemia  may  follow.  A 
disseminated  fat-necrosis  is  not  found  so  frequently  as  in  hemorrhagic 
pancreatitis. 

Etiology. — Most  of  the  cases  collected  have  occurred  in  adult  males 
prior  to  fifty  years  of  age.  Intemperance,  debauchery,  gluttony,  trauma, 
and  dietetic  errors  are  among  the  predkpming  causes.  Infection  takes 
place  through  the  ducts,  or  from  extension  of  neighboring  septic  foci. 

Symptoms. — These  may  be  acute,  subacute,  or  chronic.  Acute 
cases  occur  less  frequently  than  the  latter,  there  being  a  marked  ten- 
dency of  the  disease  to  chronicity.  Acute  suppurative  pancreatitda 
usually  begins  9uddenlt/y  with  severe  epigagiric  pain^  vomiting^  hiccough, 
chilU^  and  an  irregular  pyemic  temperature^  progreiaive  tympanites  (at 
times  limited  to  the  left  half  of  the  abdomen),  and  perhaps  acute  splenic 
enlargement.  Cimitipation  may  be  followed  later  by  diarrhea  (some- 
times fatty),  and  slight  jaundice  or  glycosuria  may  appear.  Prostration 
is  generally  great,  and  death  may  set  in  within  one  week  from  the  onset. 

Not  seldom,  however,  the  course  is  prolont:^d  to  three  or  four  weeks, 
the  symptoms  persisting  with  prnj^ressive  emaciation  and  final  exhaustion* 
Rupture  of  the  circumscribed  p*?ritoneal  abscess,  evidenced  by  copious 
dejections  in  which  the  sloughing  pancreas  has  been  found,  and  rapid 
diminution  in  the  size  of  the  abdomen,  may  take  place. 

Again,  the  onset  may  be  less  severe,  and  yet  the  ca^e  progresses  steadily 
downward  with  little  pain,  slight  suppurative  fever,  anorexia,  anemia^ 
and  gradually  increasing  debility,  lasting  for  months  or  even  a  year,  and 
ending  in  anasarca  and  death.     A  pancreatic  swelling  is  rarely  palpable, 

IHagnosis. — A  limitation  of  the  pain  and  tympany  to  the  epigas- 
trium, irregular  fever,  and  the  constitutional  indications  of  suppuration 
are  probably  all  that  can  be  relied  upon  in  arriving  at  a  diagnosis.  In 
fact,  the  diagnosis  is  hardly  made  antemortem. 
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For  the  differentiation  from  circumscribed  peritonitis,  perforath^aa 
trie  ulceTy  and  acute  obstructian  of  the  bowels  vide  liemorrhoffie  Pm 
creatiti^^ 

The  progrnosis  is  fatal  and  the  treatment  surgical. 


GANGRENOUS   PANOBEATITIB. 

Pathology. — The  pancreas  may  be  found  in  various  stages  of  ne 
ais,  depending  upon  the  deration  of  the  disease.  It  may  be  a  dark-brof 
flabby^  soft,  friable,  shreddy,  and  putrid  mass,  with  areas  of  hemorrha 
infiltration  and  yellow  softening,  and  surrounded  by  a  dirty-greenia 
thin,  purulent,  and  ichorous  fluid.  In  cases  lasting  for  from  thr^e  to  ©ev€ 
weeks  the  gland  may  be  found  completely  sequestrated,  lying  in  ihfl 
omental  cavity  as  a  small,  thin,  brownish-black,  shreddy,  and  foul-smell- 
ing detritus,  soaked  in  a  dark -colored,  ichorous,  and  purulent  flaid.  The 
peri-  and  para-pancreatic  tissues  are  usually  involved  with  acute  peritonit 
Splenic  throm bo-phlebitis  is  commonly  a.^8oeiated,  and,  as  in  the  hemo 
rhagic,  so  in  the  gangrenous  pancreatitis,  disKeminated  fat-necrosis  is  (tx 
quently  seen.  The  sloughed  pancreas  may  be  discharged  into 
intestine. 

Etiolog^y* — Males  and  females  seem  to  be  equally  liable,  and 
sons  past  thirty  years  of  age  are  most  commonly  affected.     Hemorrkagiq 
pancreatitis  is  the  most  frequent  antecedent  of  the  gangrenous  for 
The  disease  may  result  also  from  perforative  ulceration  of  the 
intestinal  or  biliary  tract,  or  from  the  extension  of  a  catarrhal  infla 
mation  of  those  tracts  into  the  pancreatic  duct  (Fitz).     Traumatism  is  l^ 
cause,  though  rare. 

Symptoms, — These  are  essentially  the  same  as  those  of  hemor 
pancreatitis.     The  course  may  last  longer,  however,  so  that  death   mmj 
not  occur  until  the  second  or  fourth  week,  preceded  by  symptoms  of 
collapse.     The  necrotized  pancreas  may  bo  discharged  per  rectum,  foUj 
lowed  in  some  cases  by  recovery. 


CHRONIC  PANCREATITTS. 

Pathology. — The  pancreas  is  indurated  from  an  increased  <levelc 
ment  uf   intei'stitial    fibrous  tissue.     The  secreting  glandular  substanc 
may  be  nearly  obliterated*  or  at  least  considerably  changed,  and,  owing  t 
occluding  pressure  upon  the  duct  of  Wirsung,  small  pancreatic  cysts  may" 
be  formed.     Interstitial  hemorrhages  and  peripancreatic  adhesions  may 
be  preaent.     In  chronic  suppurative  panereatitis   there  may  either  be 
several  small  circumscribed  abscesses  or  one  large  pyogenic  cyst. 

Etiology. — Chronic  pancreatitis  may  be  due  to  several  attacks  of  J 
the  acute  disease*     Chronic  inflammation  of  the  pancreatic  duct — of 
secondary  to  gastro-duodenal  catarrh — is  the  most  frequent  cause.    P« 
sistent  inflammations  of  contiguous  structures  and  frequent  irritatioii 
from  biliary  calculi  may  excite  it.     Chronic  alcoholism   and    syphil&i 
probably  lead  to  this  disease.     The  condition  may  be  limited  to  a  pa 
of  the  organ. 

Symptoms  and  Diagnosis. — ^The  symptoms  are  hardly  indicattvi 
of  the  disease.     For  a  long  time  the  symptoms  of  chronic  gastric  catarrh 
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frequently  attended  by  diarrhea,  may  compose  tbe  clinical  picture.    Loiter 
^Acre  may  be  paroxysms  of  d*'ep  epujastric  parn^  and  slight /tfVtT,  with 
^f^€/it  anxifiif  and  faintntHH,    of*cnrring  at   irregular   intervals.     Some 
^4i4*ifr8  and  occasional  /^n£?it//r<>,  due  to  jiressure,  iiuiy  be  observed.     The 
*l^tection  of  free  fat  in  the  dejections  (without  juundice),  and  the  occur- 
rence of  glycosuria  and  lipurifi^  wouhl  be  of  dL^tinct  diagnostic  value. 
I^be  presence  of  glycoe^uria  in  this  variety  of  piiucrea litis  prohablj  indi- 
<smtes  an  extreme  degree  of  ilcstruction  of  this  gland  (Fitz).    A  cachectic, 
Emaciated  appearance  may  be  associiited.      Oircumacribed  resistance  on 
palpation  in  the  pancreatic  area  has  been  noted*     Evidences  of  hepatic 
€^irrho8is  or  of  chronic  reua!  and  arterial  disease  may  be  present. 

The  prognosis  is  grave.     It  is  to  be  recollected,  however,  that  the 
greater  portion  of  the  gland  may  become  functionless,  as  the  result  of 
progressive  fibrous  change,  without  much   impairment  of  the  general 
health. 

Treatment, — The  major  treatment  ia  dietetic.     Fata  and  starches, 
since  they  demand  the  pancreatic  ferment  for  their  conversion,  are  to  be 
.interdicted,  or,  if  permitted,  are   to  be,  so  fur  as   may  be,  artificially 
iigested   by  the  administration  of  tablets  of  pancreatin  and  soda  (gr. 
^y~x — U. 324^0,648)  fifteen  or  twenty  minutes  after  meals.    Malt  diastase, 
combined  with  alkalies,  should  also  be  tried.     Becher  has  found  that 
.carbonated  waters  stimulate   panrreatic   secretion   in  dogs,   and  hence 
*  their  use  may  be  advised.     Minced  pancreas  promotes  the  digestion  of 
fat  (Abelmann). 


PANOREATIO  HEMORRHAGE. 

{Pancreatic  Apctphjcij.) 

It  is  only  in  recent  years  that  this  fata!  affection  has  been  clearly  iso- 
lated and  defined,  and  mainly  through  the  observatioui^  of  Zenker.  Draper, 
^ad  especially  Fitz. 

Pathology, — The  pancreas  may  or  may  not  be  enlarged  ;  it  may  also 
te  soft  and  friuble.  The  hemorrhage  is  apt  to  occur  into  ci red ra scribed 
areas  of  the  glands  particularly  its  head,  the  interntitial  and  suhperi- 
toQeal  tissues  both  usnally  bein^  the  seat  of  hemorrbuiiie  infiltration  of 
a  dark-purple  color.  Extensive  hemorrhage  may  be  found  in  the  omen- 
tam,  transverse  mesocolon,  in  the  retroperitoneal  fat-tisswe,  and  sur- 
rounding the  kidney  even.  Hcmnrrhages  into  the  adjacent  mucous 
surfaces^  have  been  detecteri  in  some  cases.  Secondary  reactive  inflam- 
mations ami  necrosis  are  commonly  noted. 

Etiology. — S!t):fht  hcmorrkagt'it  into  the  pancreas  may  be  found  that 
are  secondary  to  excessive  chronic  passive  congestion  or  to  hemophilic  or 
purpuric  cases,  and  they  may  he  met  with  in  acute  infective  diseases. 
These  have,  however,  no  clinical  import.  The  precise  cause  or  causes  of 
marked  hemorrhage  into  the  pancreas  are  not  known.  Most  cases  have 
occurred  in  males  (in  25  of  34  instances  collected  by  the  writer),  and  in 
adult  or  advanced  middle  life  (the  age  in  K3  of  30  cases  having  been 
over  forty-five  years).  In  the  majority  of  cases  the  previous  health  was 
apparently  good.  Traumatism  may  be  a  direct  cause.  Again,  some 
local  vascular  weakness  or  lesion  (e,  g.  necrosis),  superinduced  by  alco- 
holic habits  or  a  rich  diet  in  an  atheromatous  [jerson  ;  or  some  corrosive 
action  of  the  pancreatic  secretion  msiy  operate  us  causes.     There  was  a 
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history  of  chronic  alcoholism  in  12  of  18  cases  ^66.6  perctsat.)  in  which 
reference  to  this  habit  was  made.  Severe  mt/mftUmafic  paucreaiic 
hemorrhage  is  dependent  on  a  variety  of  primary  affections  of  the  glanJ 
— e*  g.  acute  pancreatitis  and  carcinoma.^ 

Symptoms. — The  patient  may  have  been  in  apparently  robust  hcaU 
when  the  attack  comes  on  with  sudden  and  BtartUnfi  gravity.     The  mol 
prominent  early  symptom  is  ini erne  pain  located  in  the  epigastric  region^ 
or  in  the  lower  chest,  together  with  a  sense  of  couHtrictioju    Naunea  and 
vomiting  may  be  associated^  and  the  latter  is  usually  obstinate  and  jiivei 
only  temporary  relief.    Tympanites  may  also  occur.    There  are  early  vLiii 
constant  (general  evidejices  of  internal  bleedimf — an  anxious  countenanc 
restlessness,  depression,  yawning,  pallor,  cold  sweat,  a  lowered  surfa- 
temi>erature,  and  a  small,  rapid,  and  weak  pulse.     Prmtration  and  n*r\ 
copt*  follow,  and  death  ends  the  case  in  from  half  an  hour  to  t\^ 
hours.     Death  is  caused  by  reflex  paralysis  of  the  heart,  dut-  i 

some  coincident  vasctdar  affection,  or  to  pressure,  perhaps  upon  the  solar 
plexus  and  semilunar  ganglion  (Zenker). 

My  table  of  cases  mchides  24,  exclusive  of  16  reported  by  FitK.  in 
which  the  condition  led  to  speedy  death  from  shock  or  y  a  J 

compression  of  the  solar  plexus-      Owing  to  its  apparently 
character  in  many  cases,  its  suddon  development,  and  t|uick  destruciic 
of  life,  pancreatic  hemorrhage  assumes  intense  medico-legal  interest  and 
importance.     A  small  percentage  of  cases  reach  death  more  gradually. 

Diagnosis.— Given  the  Hudden-developed  signs  of  a  conceak*d  ift 
ternal  hemorrhage,  with  pain  referred  distinctly  to  the  epigastrium,  anj 
vomiting  and  rapid  collapse,  a  probable  diagnosis  may  be  made. 

Treatment. — This  consists  in  relieving  the  pain  by  opiates  and 
overcoming  the  collapsed  condition  by  free  stimulation. 


CARCINOMA   OP   THE  PANCREAS. 
Pathologfy. — Primary  carcinoma  is  the  more  fre<(ueni  variety. 


II 


is  of  the  scirrhous  form  in  most  cases,  and  usually  involves  the  head  f»f 
the  gland,  which  may  attjiin  to  the  size  of  a  child's  head.    Not  rarely  the 
adjacent  organs  are  fount!  affected,  either  by  direct  or  meta»ttatic  cxtrB 
sion  of  the  disease,  or  by  the  [pressure  of  the  growth ;  the  liver,  jH^rit 
neum,  stomach,  portal  vessels,  bile-ducts,  and  aorta  may  thus  be  involve 
The  pancreatic  duct  may  he  occluded,  so  as  to  form  retcntoin-cyst^. 
1000  autopsies  at  the  Johns  Hopkins  Hospital  there  were  5  cftM 
secondary  carcinoma  of  the  pancreas.     Simple  extension  of  c«rei]iOi 
of  the  stomach  or  of  the  duodenum  may  involve  the  [pancreas. 

Etiology. — 3Lm  past  forty  years  of  age  are  most  liable  to  car 
nomM  of  the  pjincrea^,  though  it  has  been  njet  with  even  in  the  w/'f^o 
Mirallie  has  collected  113  cases  of  primary  carcinoma  of  this  viscuK  (Fit«)i 

Symptoms. — These  are  scarcely  ever  sufficient  to  indicate  the  dii 
ease  with   any  certainty.     Ther^  are  usually  a  ttubbom  dt^ttprptrm^  a 
proijressive  loss  of  jfe^ft  and  strength^  anfmia^  and  a  dull^  or  h'  ti 

neurahfiCf  epigastric  pain,    Noctunial  parorffsm^  of  pain  are  com :  ,\\ 

are  often  accompanied  by  signs  of  ftdlapge.    In  somo  ca^es  ramt/mi/  and 

*  *'  PancrfmUc  Itcmorrlmge/'  Jaumat  American  Medioal  Amoemiwt^  De&  S»  IM9^,  bf 
tL«  writer. 
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diarrhea  are  present.     The  stools  may  be  light  in  color  and  greasy,  and 
may  contain  blood.    There  may  also  be  found  an  abundance  of  undigested 
Tnu^cular  Jibers  m  the  stools  in  the  absence  of  diarrhea;  this  ia  an  incon- 
testible  proof  of  faulty  pancreatic  digestion.     Steatorrha*a  is  not  com- 
monly present.     Amon^  the  pressure-effects  due  to  carcinomia  of  the 
liead  of  the  pancreas  there  may  be  jaundice  (due  to  pressure  upon  the 
eommon  duct),  which  persists  and  "is  associated  with  an  enlargement 
of  the  liver  and  gall-bladder.'*     Aseitem  may  appear  from   pressure  on 
the  portal  vein*      Chylous  ascites,  from  pressure  upon  the  thoracic  duct, 
lias  been  observed  in  2  cases.     The  inferior  vena   cava  may  be  com- 
pressed, causing  dropsy  of  the  lower  half  of  the  body ;  also  the  duode* 
Dum,    followed   by  gastrectaBis  or   by   signs  of  intestinal  obstniction. 
Carcinoma  of  the  tail  of  the  pancreas  may  be  a  cause  of  hydronephrosis 
of  the  left  kidney,  from   pressure  upon  the  ureter  (Fitx).     Marasmus 
and  the  eachexia  grow  from  bad  to  worse,  and  emaciation  may  become 
so  extreme  as  to  permit  of  a  satisnictory  palpatioji  of  the  tumor,  which 
occupies  a  position  near  the  median  line  above  the  umbilicus^     Very 
often,  however,  the  growth  is  too  deep-seated  to  be  felt,  being  palpable 
in  about  one-third  of  the  cases  only.      Glyrosuria  may  be  associated. 

Diagnosis,— Carcinoma  of  the  pancreas  is  probably  present  in  a 
given  case  in  which  there  are  rapid  and  progressive  emaciation,  deep- 
seated  epigastric  pain,  muscular  fibers  in  the  stools  without  diarrhea,  late 
persistent  jaundice,  and  enbirgement  of  the  gall-bladder,  and  the  detec- 
tion of  a  deeply-situated,  fixed,  and  firm  tumor  in  the  region  of  the  gland. 
The  quantity  of  indican  in  the  urine  is  diminished. 

Aortic  abdominal  aufurifstn  may  be  mistaken  for  carcinoma  of  the 
pancreas  because  of  the  transmission  of  the  aortic  pulsation  to  the  tumor. 
But  in  aneurysm  the  impulse  is  expansile  instead  of  to  and  fro,  and  the 
contact  is  neither  so  sharp  nor  so  sudden  ;  moreover,  the  cancerous 
cachexia  is  absent  in  aneurysm^  and  the  history  of  the  case  may  be 
clearly  indicative. 

It  is  sometimes  difficult  to  differentiate  a  malignant  tumor  of  the  pan- 
creas from  eareinoma  of  the  pi/Ioru$^  of  the  stomach,  or  of  the  transcerse 
colon  or  omentum  ;  the  following  points  will  help  in  the  diiferentiation 
of  the  former  two : 

Cakcixoha  of  THi  Pa^ncreas.  Carcinoma  of  the  Pylorus. 


The  tumor  it  decp-fteat4?d  and  fixed  ;  later 
it  beoomes  slinhtly  movable,  ft  ia  not 
SMOciftted  with  gaHtrie  dilatation. 

Sjmptome  of  chroDic  dyspepsia  uianiU'efe 
themselvet^. 

The  vomitus  ib  bilioa» ;  rarely  containB 
blood;  often  is  that  of  ^astreotasis. 

HCI  IB  predentf  while  tliere  is  an  tibaence 
of  lactic  acid. 

The  stoolB  eootain  iindigeBted  inupcle- 
fibers.  There  is  an  absence  of  pan- 
creatic secretion 8,  The  urine  may  con- 
tain sQgar. 

There  ia  usually  jaundice  \  sotnetimeB 
n^ites  ifl  present. 

Inflation  of  the  stomach  showB  the  absence 
of  a  pyloric  growth. 

The  course  is  more  acute.  Death  may 
occur  within  a  few  weeks  or  montha. 


The  tumor  is  more  freely  movable,  and 
iH  usually  aswMKsiated  with  dilatation  of 
the  stomach. 

There  are  more  marked  gastric  symptoms. 

There  is  **  cofTee-gronnd  "  voraitus;  it  is 

seldom  bilious* 
HCHa  ahsent  from  the  gastric  contents ; 

lactic  acid  ia  prcHent. 
Usualiy  the  howels  are  constipated^  with 

occasion  a!  diarrhea.      The  stools   arc 

black  after  a  bemorrhaee*     The  urine 

does  not  uont*iin  sugar. 
Usualiy  there  ia  no  jaundice  or  ascites. 

Inflation  shows  the  presence  of  a  pyloric 
tumor. 

The  *x>«rae  ia  more  chronic,  and  second- 
ary growth?;  p,ppear  in  the  liver. 


in  (J 
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Neophutic  ffrowths  of  the  trannver^e  trolon  are  iiIjmj  more  nften  snper- 
ficiaL  and  are  movable  and  defin:ible  witli  the  palpating  fuig(*i>,  Thci 
are  symptoms  of  intestinal  obstnictidn  here,  and  intlution  of  the?  colol 
will  show  the  relation  of  the  tumor  to  the  gut.  In  earcinonia  of  th| 
colon  the  urine  generally  coiitaina  an  increased  amount  of  imliean. 

A  discussion  of  the  prognosis  ami  treatment  of  ciircinomm  uf  the 
pancreas  is  obviously  unnecessary. 

Other  Tumors  of  the  Pancreas, — Exceptionally. 
adenoma,  and  lymphoma  occur,  Sarcoma  is  very  rnndT  prinMify^ 
Secondary  nodules  are  somewhat  more  frerpiently  observe*!,  Aecord^ 
ing  to  Ktirte,  of  10  cases  of  tumor  of  the  pancreas  opcratetl  upon 
of  late  years,  6  recovered. 


PANCREATIC  CYST, 

Pathology, — Pancreatic  cysts  may  be  single  or  multiple,  and  lar 
or  small.  When  large  they  develop  chiefly  to  the  left  of  the  median 
line.  Single  cysts  may  grow  to  an  enormous  size,  containing  as  much 
as  several  gallons  of  fluid.  The  contents  may  at  flrst  consist  simply  of 
retained  pancreatic  juice,  and  usually  the  liquid  is  dark  gray  or  darkj 
brown,  alkaline,  and  hemorrhagic  or  albuminous.  A  hematoma  may  I 
converted  into  a  serous  cyst.  The  specific  gravity  is  from  1010  to  10"2I^| 
Atrophy  of  the  pancreas  may  ensue.  Examined  mieroieopiralfju.  thi 
contents  reveal  leukocytes,  red  blood*corpuscles,  oil-drops,  fatty  drgeo* 
eration  of  the  epithelium,  and  crystals  of  fatty  acids  and  cholest^rin. 

Btiology. — Cysts  of  the  pancreas  may  be  due  to  occlusion  of  tbi 
pancreatic  duct  or  its  branches  by  compression  from  within  or  -*  t] 
the  gland.  They  may  also  be  due  to  tumors,  to  impaction  of  b, 
pancreatic  calculi,  to  cirrhosis  or  angular  displacements  of  the  gUnd.  nr  j 
to  the  obstructive  swelling  from  extension  of  catarrh  of  the  bowel 
(Krecke),  Of  121  cases  collected  by  Korte,  33  were  traced  to  tratttnu- 
tism.  Lloyd  suggests  that  the  cysts  that  follow  local  injury  are  in 
reality  instances  of  encysted  peritonitis  involving  the  lesser  omentum  r»r 
that  portion  covering  the  pancre^^s  ( pseudoetfita).  Cysts  of  the  pancri-ai 
tisually  occur  in  adults — in  60  of  116  cases  in  the  third  and  four  ' 
decadee  of  life  (Kortc).  Kailton,  however,  met  a  case  at  six  moatfa 
of  a^e. 

Symptoms. — Pain  may  be  absent,   or   it  may  occur  as  coVttkj 
paroxysms,  referred  either  to  the  epigastrium^  the  left  hypochondrtu 
or  even  the  left  shoulder.     Jaundice  and  ancitm  arc  present  in  !it 
tumors.      Vomiting,  congfipfitiofi,  or  fattj^  diarrhea  (randy)*  w  *  - 

gested  muscular  fibers  in  tne  dejecta*  or  ciay-colorcd,  pasty*  and  ..  ;.  .  e 
stools,  may  be  present,  Alhumin  and  «ugar  maybe  found  in  Ibe  urinr. 
Emaciation  is  not  infrequent.  Intestinal  hemorrhagf.  may  occur  and 
recur-  A  late  and  constaiit  symptom  is  a  f**rJinfj  of  pn'sturr  m  the 
epigastrinra.  Rarely  there  is  inrreascd  salivary  secn^tion  (panrre 
salivation).  Occasionally  all  subjective  sympttmiit  aro  ab.nt^nt^  and  itlff 
cysts  may  temporarily  disappear. 

On  phTsical  examination  a  smooth,  elastic,  lobulated  turm^r  is  dijieof- 
ered  in  the  region  of  the  pancreas  if  the  growth  is  modemtt}  in  sit«. 


PANCREATIC  CALCULI 

^^metimes  a  very  large  cyst  develops  in  a  remarkably  short  epace  of 
Cinie — j\  e,  in  a  few  weelcs.  When  very  large  in  size  fluctuation  is  easily 
^'j'ctted.  It  may  be  slightly  movable  in  the  grasp  and  during  inspiration. 
^'  Usually  presents  between  the  stomai-h  and  Irans verse  colon  an  area  of 
^Uli^egs,  and  unless  the  tumor  be  of  large  sixe  it  is  surrounded  by  tym- 
P^tiitie  resonance  of  deeper  timber  above  than  below.  Auscultation  may 
**^Veal  8  murmur  caused  by  compression  of  the  aorta.  When  the  cyst 
^^tains  enormous  dimensions  the  usual  mecJianical  preifsun-effei'tH  are 
I^^oduced.  Kortc  points  out  that  cysts  without  any  inflammatory  or 
^^^umatic  etiology  may  exist  for  many  years  or  even  decades. 

XHagHOSis, — The  diagnosis  rests  on  the  typical  physical  signa-^tbe 
discovery  on  palpation  of  a  smooth,  elastic,  lobulated*  or  rounded  tumor 
that  is  slightly  movable,  and  on  percussion  of  a  dull  area  that  is  not  con- 
tinuous above  with  the  spleen-  and  liver-dulness.  Resort  has  been  had 
to  filling  the  stomach  with  air  and  the  colon  with  water  (after  purging), 
and  thus  proving  by  palpatimi  the  deep-seated  situation  (behind  the 
stomach  and  omentum)  of  the  tumor.  If  pancreatic  fluid  he  obtained 
fVom  the  supposed  cysts,  it  will  digest  albumins  and  emulsify  fats.  This 
^eet  is  not  wholly  reliable,  however.  A  pancreatic  cyst  may  be  mistaken 
for  an  oiuinan  cy^t^  for  renal  tumors  [cy^U)^  dropsy  vf  the  t/ali-ldadder^ 
And  retroperitoneal  iarroma  (Lohstems  cancer).  The  differentiation 
must  be  made  by  a  careful  study  of  all  the  points  in  the  case* 

The  pro^osis  is  good  under  proper  treatment— incision  and  drain- 
age.    Of  31  reported  cases  thus  treated,  only  2  proved  fatal. 


PANCREATIC  CALCUU. 

Pathology. — These  are  grayish-white,  rounded  concretions,  consist- 
ing principally  of  calcium  carbonate.  The  calculi  may  be  as  fine  as 
dust  or  as  large  as  an  almond.  Among  their  pathologic  effects  are  fis- 
tulous communications  with  the  colon,  peritoneal  cavity,  and  stomach ; 
also  cystic  dilatations  of  the  duct  and  abscess-formation.  Atrophy  of  the 
organ  and  carcinoma  due  to  irritation  of  the  stones  may  be  associated. 

Etiology. — Puncreatic  calculi  presuppose  a  catarrhal  condition  of 
the  pancreatic  duct,  with  retention  of  secretion,  anomalies  of  the  pancre- 
atic secretion^  or  the  presence  of  cysts  or  some  other  form  of  obstruction 
of  the  pancreatic  duct.     The  condition  is  comparatively  rare. 

The  symptotns  are  developed  when,  during  the  passage  of  the  stones 
ilong  the  duct  to  the  duodenum,  the  latter  excite  inflammation.  In  con* 
sequence,  paroxysms  of  pain  occur  (^panereatie  colic)  that  are  usually 
attributed  to  gall-stones,  and  we  are  often  unable  to  difierentiate  the  two 
conditioDS.  The  radiation  of  pain  along  the  lower  left  costal  border  to 
the  back  rather  than  to  the  right  side,  and  possibly  the  detection  of  free 
fat  in  the  stooh  or  glycosuria,  may  aid  markedly  in  the  diagnosis. 

The  finding  of  characteristic  calculi  in  the  stools  is  eotirely  confirm- 
atory- Minnich  has  reported  a  case  in  which  the  calculi  were  found  in 
the  stools  following  an  attack  of  colic. 

The  prognosis  is  mainly  dependent  upon  the  associated  lesions  and 
upon  certain  sequelrc — pancreatic  cysts  and  chronic  pancreatitis. 

The  indications  for  treattnent  do  not  differ  materially  from  those  of 
hepatic  colic.     Surgical  intervention  should  be  considered. 
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XII.  DISEASES  OF  THE   PERITONEUM. 

ACUTE  PERITONITIS. 

Definition. — An  acute  inflammation  of  the  peritoneum.  The  con- 
dition may  be  primary  or  secondary.  Clinically,  two  varieties — ^general 
and  circumscribed — are  recognized,  while,  pathologically,  the  disease  is 
classified  according  to  the  nature  of  the  exudate. 

Anatomic  and  Physiologic  Peculiarities, — The  surface  area  of  the 
peritoneum  is  quite  extensive,  being  almost  equal  to  that  of  the  skin. 
Fluids  of  all  sorts  are  rapidly  absorbed  by  the  peritoneum,  and  thus,  if 
they  be  poisonous,  constitutional  infection  is  speedily  propagated. 

Patholos7  — Upon  opening  the  abdomen  in  acute  generalized  peri- 
tonitis vascular  injection  both  of  the  serous  covering  of  the  intestine 
and  of  the  parietal  layer  is  observed.  Even  in  the  most  recent  cases 
the  coils  of  intestine  may  be  feebly  glued  together  by  lymph,  while  in 
those  of  longer  duration  the  adhesions  are  quite  firm.  As  in  the  analo- 
gous inflammation  of  the  pleurae  or  pericardium,  we  distinguish  the  fol- 
lowing forms  pathologically :  {a)  A  plastic  or  fibrinous^  in  which  there 
may  be  also  a  small  amount  of  serum  present.  (6)  Sero-Jfibrinous  (inflam- 
matory ascites),  chiefly  characterized  by  considerable  sero-fibrinous  fluid; 
additionally,  the  coagulated  fibrin  forms  a  covering  for  the  parietal  and 
visceral  layers  of  the  peritoneum,  (c)  Purulent  (most  frequent).  The 
amount  of  inflammatory  exudate  varies  greatly,  and  is  frequently  enor- 
mous, exceeding  30  liters  (quarts).  Putrefactive  decomposition  of  the 
pus  may  occur,  especially  in  cases  due  to  gangrene  of  the  gut  or  to 
puerperal  peritonitis  (violent  forms),  giving  rise  to  a  thin  fluid  that  is 
grayish-green  in  color,  is  sometimes  distinctly  sanious,  and  ill-smelling. 
Offensive  gases  are  present  with  relative  frequency.  These  may  come 
from  the  intestinal  canal,  following  the  track  of  perforations;  or  they 
may  be  due  to  decomposition  of  the  purulent  exudate,  (d)  Hemorrhagic, 
This  form  is  common  in  cases  that  are  of  a  cancerous  or  tuberculous 
nature,  and  in  subjects  whose  vitality  has  been  lowered  by  various  other 
aff'ections.     It  may  also  be  of  traumatic  origin. 

Changes  in  the  Intestines. — The  effect  of  acute  peritonitis  is  to 
thicken  the  coats  by  inflammatory  edema ;  soon  the  musculature  is 
paralyzed.  An  associated  catarrh  of  the  mucosa  of  the  intestine  is 
sometimes  observed. 

The  difl*erent  pathologic  varieties  above  described  may  be  limited  to 
definite  portions  of  the  peritoneal  sac,  when  they  are  termed  ''  encapsu- 
lated "  or  localized  acute  peritonitis  (vide  supra).  In  localized  purulent 
peritonitis  further  extension  of  the  process  is  arrested  by  the  rapid  for- 
mation of  circumscribed  adhesions  due  to  the  exudation  of  lymph  ;  there 
are  also  undoubted  instances  of  circumscribed,  aplastic  peritoneal  ab- 
scesses. The  milder  forms  of  limited  plastic  and  sero-fibrinous  perito- 
nitis pursue  a  slower  course  than  the  purulent  variety,  and  commonly 
lead  to  the  development  of  firm  adhesions  (adhesive  peritonitis).  Since 
the  histologic  changes  in  acute  peritonitis  do  not  differ  from  those  ob- 
served in  other  inflammations  of  serous  membranes,  the  reader  is  referred 
to  the  section  on  Pleurisy  (p.  545)  for  their  consideration. 

Ktiology. — The  irritants  causing  acute  peritonitis  may  be— (a)  Or- 
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^anized  inflammatory  agents  (baeteriologic  irritautgX     These  may  be  spe- 
^{tfc  or  non-specific.    Amoog  the  non-Hpecific  agents  are  the  pyogenic  bac- 
teria.   Grawitz  has  sbowii  thiit  tlie  latter  can  only  cause  peritonitis  lunler 
<^^i"tain  conditions :  they  excite  the  disease  when  injected  into  tlie  perito- 
^^tk\  cavity  or  when  poured  out  tVoni  the  diseased  or  injured  membrane 
toore  rapidly  than  the  peritoneal  tissue  can  dispose  of  them  ;  also  when  the 
epithelial  layer  has  from  any  cause  been  removed.     Absorption  may  be 
/'^^^rfered  with,  while  the  pyogenic  micrococci  continue  to  enter  from  the 
^^Wel  or  other  viscera  in  great  numbers,      Unfortotiatcly,  the  clinical 
^*^ctitiooer  often  meets  with  cases  of  peritonitis  in  which  these  pyogenic 
^^'^ganisios  are  the  only  positive  agents.    These  esseutiai  conditions  obtain 
^'^"hen  the  membrane  is  wounded  by  the  perforation  of  gastric  and  intesti- 
J^^l  ulcers,  and  also  in  perforation  of  the  gall-bladder,  in  rupture  of  the 
^^er,  kidneys,  and  spleen,  when  the  latter  are  the  seat  of  abscesses,  and, 
^^ith  uncommon  freijiiency,  in  appendicitides^  in  purulent  in tbimmation  of 
^l*e  ovaries  and  of  the  Fallo]>ian  tubes.     '^  There  are  instances  in  which 
I*^ritonitisha3  followed  rupture  of  an  apparently  normal  Graafian  follicle '' 
^Osler).      These  perforative  forms  of  peritonitis  are  at  the  same  time  the 
^ilost  serious  and  the  most  important.      *'  Death  may  result  from   the  in- 
jection   into   the  peritoneal  sac  of  putrid  liquid  if  the  dose  be  large 
Enough  ;  but  it  is  practically  the  same  wdiethcr  the  fluid  is  injected  into 
the  blood-stream  at  once  or  allowed  to  find  its  way  into  the  peritoneal 
oavity,  and  the  result  follows  nearly  as  quickly  in  the  one  case  as  in 
t;lie  other"  (Moulliu).     The  rapid  absorption  of  H^piid  substances  gives 
'Fuil  opportunity  for  the  phagocytic  action  of  the  white  blood-corpuscle8. 
Among  specific  organic  irritants  the  tubereh  ha*4lbi»  deserves  especial 
^mention,  though,  as  before  intimated,  a  discussion  of  its  characteristics 
is  not  in  place  here.     The  streptococcm  pf/of/enen  is  probaldy  responsible 
Cor  the  most  violent  forms  of  peritonitis  (e.  g.  those  occurring  in  puerperal 
scepsis  and  post-operative  varieties).     The  ataph/hcocctia  pt/ogenin  aureus 
^or  tilhus)  has  also  been  found  in  such  instances. 

The  bacfenum  coli  commune  (always  present  in  the  intestinal  tract)  is 
frequently  the   leading   factor   in    peritonitis   of   intestinal   origin,  and 
misually  in  association.     The  streptococcus  is  often  present  also  in  these 
cades.     In  12  cases  of  primary  peritonitis,  11  were  instances  of  mono- 
infection; and  in  operations  upon  the  peritoneum  (not  involving  the  in- 
testine), 25  of  33  cases  were  mono-infectious,  the  staphylococcus  aureus 
being  present  alone  in  12  and  the  streptococcus  in  5  (Flexner).     Occa- 
fiionally  other    organisms,  as  the  pneumocfjccus^  the  baciUus  of  Fried- 
lander,  or  the  bactHus  pi/inyatwus,  ttfphfijftuif,  and  proteus,  the  ipytocoeeitSy 
the  aerogenes  capntlatus^  and  the  anthrar  bacilhifi,  have  been  found. 

Multi-infection  is  quite  common.  Some  contend  that  all  forms  of 
peritonitis  are  due  to  bacteria  or  their  toxins. 

(b)  Chemical  Irritants. — These  are  rather  numerous  ami  varied,  though 
all  produce  their  effects  in  one  of  two  ways.  First,  the  irritant  acts 
upon  the  membrane,  exciting  an  exudation  of  lymph.  Here  constitu- 
tional intoxication  is  secondary.  Secondly,  the  chemical  irritant  may 
be  quickly  absorbed,  and  produce  systemic  intoxication  immediately 
(rare). 

{e)  Mechanical  initaiitSi  as,  for  example,  a  hernia,  which  may  produce 
a  localized  peritonitis. 
{d)  Peritonitis  may  be  due  to  a  direct  extension  of  infective  processes 
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from  the  intestinal  tract  or  other  adjacent  organs  {^ecandaiy  peritonitu). 
The  bacteria  often  penetrate  the  intestinal  wall  and  gain  the  peritoneam 
by  way  of  the  lymph-channels.  The  disease  is  often  secondary  to 
pleurisy,  the  irritants  passing  through  the  diaphragm  along  the  coarse 
of  the  lymphatics.  Peritonitis  may  be  secondary  to  chronic  JDright's  dis- 
ease, gout,  and  arterio-sclerosis ;  in  such  cases  the  special  irritants  prob- 
ably reach  the  membrane  through  the  general  circulation.  In  most 
cases  this  variety  \s  protective  in  character  and  results  in  local  adhesions. 

{e)  The  disease  is  very  rarely  primary  (idiopathic).  It  has  been 
attributed  to  exposure  to  cold  or  wet  (rheumatic  peritonitis).  These  so- 
called  idiopathic  cases  are  probably  instances  of  cryptogenetic  infection. 

Clinical  History. — The  symptoms  are  both  of  a  local  and  a  general 
nature.  In  sthenic  cases  of  perforative  peritonitis  they  occur  simul- 
taneously with  great  severity  and  suddenness.  On  the  other  hand,  in 
asthenic  cases,  such  as  occur  frequently  in  those  already  afflicted  with 
some  serious  disease  that  is  apt  to  result  in  perforation  (for  example, 
typhoid  fever),  both  the  local  and  constitutional  symptoms  are  more  or 
less  overshadowed  by  the  disturbances  due  to  the  primary  affection.  Again, 
circumscribed  abscesses  of  the  peritoneum  often  lead  to  diffuse  suppura- 
tive peritonitis,  and  the  change  may  take  place  so  insidiously  as  to  defy 
detection.  These  anomalies  from  the  typical  onset  and  course  of  the 
disease  arc  by  no  means  exceptional,  and  should  ever  be  distinctly  borne 
in  mind  by  the  physician. 

Local  Ssnnptoms. — Among  these,  pain  is  the  chief  At  the  commence- 
ment its  seat  of  greatest  intensity  corresponds,  in  most  instances,  with 
the  seat  of  origin.  Hence  the  character  of  the  causal  disease  is  often 
betrayed  by  the  location  of  the  chief  pain.  For  instance,  if  this, ap- 
pears in  the  region  of  the  stomach  and  is  referred  to  the  back  or  shoul- 
ders, we  would  think  of  gastric  ulcer ;  if  in  the  ileo-cecal  region,  of  ap- 
pendicuhir  disease ;  and  so  on.  It  follows  that  quite  commonly  the 
severest  pain  is  in  the  lower  half  of  the  abdomen.  It  is  almost  constant, 
increases  in  severity,  and  finally  becomes  general  and  excruciating ;  it 
is  also  much  increjised  by  deep  respirations,  by  pressure,  and  by  bodily 
movements.  It  remits,  but  does  not  intermit,  though  it  may  be  slight 
in  asthenic  cases.  Here  the  patient  is  excessively  weak,  while  his  sen- 
sibilities are  greatly  blunted.  Gastro-intestinal  symptoms  are  prominent, 
mon^  parti(!ularly  vomit huj^  which  occurs  early  and  is  apt  to  recur  with 
comparative  tRMjiicncy.  It  may  follow  the  taking  of  food,  though,  in  my 
own  experience,  it  has  more  frequently  taken  place  spontaneously  ;  the 
voinitu,s  then  consists  of  a  watery  liquid  greenish  in  color  and  contains 
mucus.  In  rare  instances  the  matter  vomited  is  a  dark-brown  liquid. 
^^)miting  may  sometimes  he  absent,  however,  owing  to  the  presence  of 
marked  (iHthen'ui  or  coma.  Eructations  are  common,  and  constipation  is 
usually  |>rescnt  and  may  become  exeec»dingly  obstinate.  On  the  other 
hand,  tliere  may  eitlier  he  dinrrhea  throughout  the  disc»ase,  or  this  symp- 
tom may  precede  the  constipation.  C(mstij)ation  is  due  chiefly  to  paral- 
ysis of  the  musculature  of  the  intestine.  It  is  to  Ix^  ascribed  to  an  in- 
creased peristalsis  due  to  intestinal  catarrh.  The  ajK'x  of  the  heart  is 
elevatcMJ ;  the  tongur  at  first  is  furred  and  moist,  and  later  it  is  dry, 
brown,  and  often  fissured. 

Constitutional  Symptoms. — At  the  onset  the  patient  in  sthenic  cases 
is  seized  with  a  r it/or  that  may  be  repeated.     The  shock  sustained  by 
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iit»  nervous  system  io  acute  peritonitis  is  most  intense ;  the  temper^ 
^fitre  rises  imme^liately,  though  it  dfjes  not,  as  a  nile,  attain  to  a  hij^h 
'^vel,  and  it  frequently  prcj^ents  a  curve  more  or  less  characteristic  of 
^'^'ppuratioD.  The  rectiil  temperature  is  often  relatively  high ;  the 
5]^**^  pi  rations  are  shallow  and  much  accelerated,  nmpjing  from  thirty  to 
^5**^y  per  minute.  Wc  have,  as  factors  to  account  for  this  increased 
*5^ifuency,  {n)  a  crowding  upward  of  the  diaphragm,  (/*)  the  greatly  en- 
**?ebled  heart,  and  (c)  the  pain  nccasioned  by  thro^ving  the  diaphra;zm 
***to  action.  The  heart  i^v\\  lieconu^s  excessively  weak,  and,  as  Wdiihl 
*^  expected*  ih^  puhe  is  rapid,  small,  and  soft.  The  pulse  toward  the 
^lose  Decomes  excee<lingly  frequent  (130  to  150  lieats  per  minute)  and 
^B  almost  imperceptible ;  during  the  early  stages  the  pulse  ranges  from 
loo  to  130,  Other  cvitlcnccs  of  more  or  less  marked  ch-fulalori/  cot' 
ff:£pse  soon  manifest  themselves.  The  patient  wears  an  an x ions  facial 
erxpression,  the  i^xes  are  sunken,  the  features  piuched  and  c^toh  the  lips 
©^s^anotie,  and  the  extremities  are  likewise  cold  and  somewhat  livid.  The 
|>atient  invariably  assutues  the  SMpine  position,  with  the  lower  extrem* 
ities  dmwn  up,  so  as  to  lessen  the  tension  of  the  abdominal  muscles,  and 
tliuB  to  secure  the  greatest  possible  comfort.  The  urine  is  scanty  and 
liigh-colored.  and  contains  iudican.  There  may  be  a  retention  of  urine; 
t:hough  often er,  perhaps,  micturition  is  more  frequent  than  in  healtii. 
^f  arked  nervom  mpnptoffts  do  not  appear :  indeed,  the  mind  visually 
i  iremains  quite  clear  to  the  close.  Moderate  delirinnu  however,  which 
^^^ometimcs  gives  way  to  mibi  stupor,  is  met  with  occasionally.  In  con- 
^B^ection  with  these  facts  it  shouM  he  pointed  out  that  in  the  a^tht^nic 
'  form  of  acute  peritonitis  the  constitutional  features  differ  from  those 
above  described.  The  fempeniiuri'  is  usually  subnormal  (except  in  the 
rectuin),  the  pulse  is  exceedingly  feeble  and  running,  and  the  signs  of 
collapse  are  well  marked  from  the  onset. 

Physical  Signs* — Tnspeetion  reveals  the  gradually  increasing  abdom- 
inal distention,  that  frequently  becomes  excessive  if  the  intestinal  walla 
are  more  or  less  completely  paralyzed.  Often  the  amount  of  cft'usion 
■QOn  becomes  large,  wlicu  the  abdomen  appears  wiilened.  The  degree 
of  distentiun  hears  a  deHnite  relation  to  the  severity  of  the  inflaiuuiatory 
process,  and  is  in  inverse  ratio  to  the  developuieut  of  the  ahdominal 
nmscles.  Thus,  when  the  latter  are  poorly  developed  or  greatly  relaxed 
the  expansion  is  enoruious.  ih\  the  other  hand,  wliea  they  are  strong 
the  muscles  are  apt  to  be  quite  tense,  permitting  of  a  relatively  slight 
enlargement ;  the  abdomen  may  even  show  a  small  concavity,  in  which 
case  the  walls  are  of  a  board-like  hardness.  The  cardiac  apex-beat  is 
displaced  upward  and  outward,  occupying  the  fourth  interspace. 

Ptilpation  elicits  extreme  tenderiifss.  more  jKirticularly  in  the  vicinity 
of  the  umbilicus.  Rigidity  of  the  abdominal  wall  is  the  most  import- 
ant symptom  in  perforative  peritonitis  (J.  C.  Wilson).  In  not  a  few 
instances  of  acute  peritonitis  have  I  been  able  to  detect  a  distinct  fric- 
tien-rub.  Pereussihn  gives  at  first  an  exaggerated  tympanitic  note. 
There  is  often  an  absence  of  liver-dulness  in  the  mammary  line,  and 
rarely  also  it  is  absent  in  the  mid-axillary  line.  In  pneumo-peritoneum, 
resulting  from  perforation  of  tiie  gut  or  stomach,  we  often  meet  with  an 
absence  of  liver-duluess,  especially  when  a  large  purulent  effusion  co- 
exists. Again,  a  great  diminution  in,  or  even  the  total  effacement  of, 
the  dull  area  may  be  caused  by  coila  of  intestine  forcing  their  way  up 
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between  the  anterior  surface  of  the  organ  and  the  inner  surface  of  the 
abdominal  wall.  When  air  is  present  within  the  abdominal  cavity  and 
the  patient  lies  upon  his  right  side,  splenic  dulness  disappears  from 
displacement  by  the  air.  The  lower  leyel  of  cardiac  dulness  is  as  high 
as  the  fifth  rib. 

By  means  of  percussion,  sooner  or  later,  fluid  effusions  are  usually 
detectable  in  sthenic  cases.  On  the  other  hand,  there  may  be  in  mark- 
edly asthenic  cases  an  amount  of  liquid  exudation  present  that  is  often 
too  small  to  admit  of  detection.  When  the  effusion  is  considerable 
in  quantity,  there  is  dulness  on  percussion  over  the  most  dependent 
parts ;  when  tympanitic  distention  is  excessive,  however,  even  a  copious 
effusion  may  be  so  effectually  hidden  as  to  elude  discovery  in  this  way. 
I  have  elsewhere  reported  one  such  instance.^  When  the  decubitus  can 
be  altered,  the  line  of  dulness  will  be  found  to  be  movable,  but  the  degree 
of  mobility  varies  exceedingly,  depending  upon  the  extent  of  the  peri- 
toneal adhesions  present.  The  effused  material  is  partly  contain^  in 
pouches,  giving  rise  to  areas  of  circumscribed  dulness. 

Course  and  Prognosis. — Asthenic  forms  of  diffused  peritonitis  are 
perhaps  invariably  fatal.  Though  the  local  symptoms  and  signs  are  not 
marked,  the  characteristic  evidences  of  collapse  or  of  general  septicemia 
appear  and  grow  in  intensity  to  the  end.  The  duration  in  sthenic  cases 
rarely  exceeds  one  or  two  days ;  in  asthenic  cases  it  is  longer,  lasting 
from  four  or  five  to  six  or  eight  days.  Death  sometimes  occurs  quite 
suddenly,  owing  to  cardiac  exhaustion  or  primary  shock.  The  clinical 
peculiarities  and  the  course  of  an  individual  case  arc  greatly  influenced 
by  the  etiology.  Acute  generalized  peritonitis  arising  from  perforative 
appendicitis,  from  perforation  of  a  gastric  ulcer,  puerperal  sepsis,  or 
from  external  injuries,  is  usually  of  a  violent  form  and  ends  fatally. 
Prompt  operative  intervention,  however,  is  powerful  in  saving  life  in  a 
small  percentage  of  the  latter  class.  When  the  disease  is  traceable  to 
rheumatism  or  exposure,  recovery  may  take  place.  A  case  occurred  in 
my  own  practice  in  which  acute  sero-fibrinous  peritonitis  with  consider- 
able effusion  was  associated  with  acute  articular  rheumatism  and  organic 
lesions  of  the  aortic  segments ;  the  patient  recovered. 

Peritonitis  in  Children. — Syphilitic  peritonitis  may  be  congenital, 
and  septic  peritonitis  caused  by  an  inflamed  cord  may  be  met  in  the 
new-born.  In  children  the  most  common  causes  are  trauma  and  appen- 
dicitis. 

The  symptoms  differ  from  those  presented  in  the  adult.  However 
severe  the  pain  the  child  merely  utters  a  short  cry  or  whine.  Constipa- 
tion and  vomiting  are  less  conspicuous  features.  Meteorism  is  pro- 
nounced and  fever  high.  Convulsions  not  rarely  occur.  The  condition 
is  extremely  grave  in  young  children. 

LOCALIZED   OR  PARTIAL  PERITONITIS. 
{Circumsrribed  Peritonitis:    Visceral  Peritonitis.) 

This  is  a  localized  form  of  inflammation  of  the  peritoneum  that  is 
coextensive  only  with  the  serous  covering  of  single  organs,  and  involves 
a  limited  portion  of  the  membrane.     Hence,  to  the  various  forms  of  cir- 
International  Medical  C/mtc8,  vol.  iii.,  second  series,  p.  8& 
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^Umscribe<l  peritonitis  such  terms  as  perihepatitis,  perisplenitis,  peri- 
j^^phritis  are  applied.     The  condition   is  found  in  it?^  most  importiint 
^prm  in  appendicitis,  but  the  points  that   are   characteristic  of  loealiza- 
st^!^  in  this  disease  have  been  mentioned  elsewhere  {tfide  Appendicitis,  p. 
—3),      Localized  peritonitis  may  also  be  caused  by  carcinoma. 

J^t^O'inieumothorax  Hubphrenieu»  is  the  term  applied  to  a  circum- 
scribed peritoneal  abscess  containing  air,  situated  between  the  liver  and 
^^^iphragm.  The  condition  is  described  under  the  heading  Acute  Peri- 
^^^patitis  (p,  879). 

Local  pehnc  peritonitis  (perimetritis)  is  the  most  frequent  variety, 
^*id  is  secondary,  as  a  rule,  to  inflammation  about  the  uterus.  Fallopian 
"^ubes,  and  o%^aries.  The  leading  causes  are  tuberculosis,  puerperal  septi- 
^^^uiia,  and  gonorrhea.  F.  Billings  points  out  that  when  abdominal 
'•"igidity  is  absent  in  this  form  rectal  examination  will  disclose  rigidity 
^f  the  pelvic  muscles. 

Symptoms* — The  heal  clinical  features  do  not  differ  from  those 
described  under  the  diffuse  fonu,  but  their  area  of  distribution  is 
^toore  or  less  strictly  limited  to  definite  regions.  By  eliciting  the pA?/^Vaf 
^igtis  with  care  fluid  collections  are  sometimes  demoni^trable.  The 
<^t>n9t(tuiim\tiJ  sfj/mptoms  are  likewise  similar  in  charncter,  though  less 
^larked  than  tho^e  belonging  to  the  diffuse  variety.  There  may  be 
^"%ffor%y  and  pyemir  symptoms  appear,  together  witli  the  tern pe rat u re- 
curve peculiar  to  this  condition.  The  danger  of  involvement  of  the 
general  peritoneal  cavity  as  the  result  either  of  rupture  or  of  an  exten- 
sion of  septic  inflammation  is  a  constant  menace.  When  the  peritonitis 
v^emains  localized  these  cases  may  jmrsue  a  subacute  or  even  a  chronic 
oonrse,  though  grave  constitutional  disturbance  finally  develops. 

IHagtiOSis. — In  attempting  to  diagnosticate  acute  generalized  peri- 
tonitis it  is  of  great  importance  for  the  clinician  to  keep  in  remembrance 
^he  sthenic  and  asthenic  forms  of   the  affection.     The  character  and 
_  avity  of  the  symptoms,  both  general  and  local,  are  such  as  to  render 
the  diagnosis  of  the  sthenic  form  entirely  easy.     Especially  valuable 
features  are  the  constant  pain^  the  marktui  t^mpam/^  the  excessive  ten* 
deme^i  under  pre^fure^  and  the  vomiting  at   interval  a   of  a  greenish 
Jktid  materiaL    Of  equal  inifjortance  are  the  serious  general  disturbance 
previously  depicted,  and  in  particular  the  eool^  sharpened  featureM  and 
the  ever-increamng  weakness  and  rapiditg  *yf  the  pulse.     These  clinical 
manifestations  clearly  foreshadow  cardiac  exhaustion  or  fatal  collapse. 
When  the  cases  are  not  seen  until  the  advanced  stage  has  arrived,  how- 
ever, the  diagnosis  presents  many   difficulties.     Nothing  is  now  more 
important  than  the  consideration  of  the  history  from  the  time  of  onset, 
also  of  the  previous  history,  with  a  view  to  determining  the  point  of 
origin  and  the  probable  cause  of  the  disease  (usually  some  such  primary 
disease  as  appendicitis  or  gastric  ulcer). 

The  smaller  number  of  cases  belonging  to  the  adynamic  type  are 
from  the  start  extremely  difficult  of  diagnosis*  Here  a  history  that  ia 
clearly  indicative,  the  presence  of  moderate  tenderness,  and  augmented 
tension  of  the  abdomen,  with  profound  collapse,  woubl  point  to  this  con- 
dition. It  must,  however,  be  confessed  that  a  positive  opinion  is  often 
unwarranted,  owing  to  the  absence  of  the  more  characteristic  clinical 
indi cat  ions. 
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Gkneral  Differential  Diagnosis. — HyBteric  peritonitis  (so-called)  sima- 
lates  in  every  leading  particular  the  eenuine  form  so  closely  as  to  make 
the  distinction  an  insurmountable  difficulty,  unless  there  be  present 
other  hysteric  manifestations.  In  my  experience  the  tenderness  has 
been  out  of  proportion  to  the  gravity  of  the  constitutional  disturbance. 
The  patient  often  complains  bitterly  before  the  abdomen  has  been  touched; 
on  the  other  hand,  when  his  attention  has  been  otherwise  engaged  firm 
and  prolonged  pressure  can  be  made. 

Acute  generalized  peritonitis  occasionally  supervenes  on  typhoid  fever] 
In  such  cases  it  is  caused  either  by  perforation  of  the  intestine  or  by  a 
direct  extension  of  inflammation  from  a  deep  tvphoid  ulcer.  If  con- 
sciousness be  retained,  sudden  severe  pain,  tenderness  followed  by  ex- 
cessive tympany,  and  signs  of  collapse  will  establish  the  diagnosis. 
Peritonitis,  however,  develops  more  often  in  those  grave  cases  of  typhoid 
that  are  attended  with  coma,  marked  meteorism,  and  profound  adynamia, 
and  under  such  conditions  it  often  remains  unrecognized  {vide  Typhoid 
Fever,  p.  35). 

In  acute  enteric  catarrh  the  meteorism  and  sensitiveness  under  press- 
ure are  usually  less  pronounced ;  the  disease  also  lacks  the  marked  con- 
stitutional symptoms  of  acute  peritonitis.  The  pain  is  colicky,  is  cha- 
racterized by  exacerbations,  and  even  intermits  in  entero-colitis,  while 
it  is  constant  in  peritonitis.  The  pain  in  acute  enteric  catarrh  is  often 
followed  by  diarrheal  stools. 

Intestinal  colic  is  distinguished  from  peritonitis  by  the  flatulence,  the 
borborygmi,  and  the  wandering  pain  in  the  absence  of  all  other  phe- 
nomena. 

Rheumatism  of  the  abdominal  muscles  excites  pain,  which,  however, 
is  superficially  located  (the  disease  being  an  affection  of  the  muscular 
layer),  and  is  frequently  associated  with  rheumatism  in  other  parts  of  the 
body.     There  may  also  be  a  clear  history  of  previous  rheumatic  attacks. 

Tubal  prt'cfnancy  {after  rupture)  has  also  been  confounded  with  acute 
peritonitis,  but  its  differential  diagnosis  is  fully  discussed  and  must  be 
looked  for  in  special  works  on  gynecology  and  obstetrics. 

Rupture  of  an  abdominal  aneurysm  and  embolism  of  the  superior 
mesenteric  artery  are  also  conditions  that  give  rise  to  peritonitic  symp- 
toms— meteorism,  recurrent  vomiting,  and  collapse — all  appearing  with 
explosive  violence. 

Acute  generalized  peritonitis  in  its  symptomatology  bears  a  close 
resemblance  to  acute  intestinal  obstruction,  and  the  discriminating 
points  have  already  been  tabulated  {vide  p.  835). 

Prognosis. — 'fhis  is  less  grave  than  in  the  uiffused  form,  and  re- 
covery may  often  be  expected.  Timely  surgical  intervention,  particu- 
liirly  if  a  tendency  to  spreading  be  shown,  may  render  the  outlook  en- 
couraging or  even  lead  to  prompt  recovery. 

Sequeht. — If  recovery  should  take  place,  the  inevitable  result  is  the 
formation  of  adhesions  and  fibrous  bands,  the  contraction  of  which  may 
cause  constriction  of  the  bowels,  bile-ducts,  and  other  structures. 

Treatment. — Hygienic  and  Dietetic. — The  patient  should  be  placed 
in  the  position  that  will  give  him  most  comfort,  and  should  be  kept  ab- 
solutely undisturbed.  The  sick-room  should  be  of  good  size  and  well 
ventilated.;    the   temperature   should   be   kept  at   from   65°  to   70°   F. 
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18,3^^21.1''  C).  The  diet  demands  f^arefiil  attention.  Pancreatized 
lilk  ID  accurate  dosage  (,liv-vj — l:i8,0-K>2J) — every  two  hours)  should 
►e  adrDinistered,  and  if  the  .stomaeh  will  not  bear  tbe  introduction  of 
lourishment,  recourse  should  he  had  to  rectal  alimentation*  Other 
i«|uid  food-stuffs,  as  meat-juiecs  and  egg-white  (diluted),  may  also  be 
illowed.  In  asthenic  cases  alimentcition  must  be  generous,  although 
lolid  articles  of  food  are  to   he  avoided. 

Medicinal, — Formerly   the  opium   method  of  treatment,  first  insti- 
tuted  by   the  late   Alonzo   Clarke,  was  the  one  followed   by   the  bulk 
of  the  profession.      His  plan  wa^  to  administer  \  gr.   (0.0824)  of  mor- 
phin  or  its  equivalent   (;^r.   ij — 0.129)  of  o]»ium,   and  repeat  the  dose 
every  two  hourn  until  the  respirations  were  lowered  to  ten  or  twelve  per 
minute.     The   pupils   were  then  observed   to  be  contracted,  the  pulse 
from  76  to  80,  the  pain  relieved,  and  peristalsis  arrested.     This  latter 
effect  waa  obtained,  even  though   in  the  case  of  some  patients  larger 
doses  of  opium  than  here  indicated  were  necessary ;  in   others  smaller 
dose^  sufficed.     The  bowels  were  absolutely  let  alone.      It  is  explained 
that  in  favorable  eases  the  bowels  moved  spontaneously  at  tlie  end  of 
one  week,  and  that  the  patient  then  entered  upon  convalescence.     This 
method  of  treatment  is  at  present  adhered  to  only  by  the  ultra-conserv- 
ative element  of  the  profession.     Among  those  authors  who  recommend 
opium   as  the  most  efficient  measure   in   the  treatTnent  of  this  disease 
many  still  advise  against  the  immoderate  dosage  previously  so  generally 
administered,  but  employ  just  enough  to  keep  the  patient  well  under 
the  iofluence  of  the  drug. 

The  leading  mode  of  treatment  to-day  consists  in  the  use  of  $aUne 
purgativeM^  exhibited  in  divided  doses  in  concentrated  solution  (3y-ij — 
4*0-8.0 — every  two  or  three  hours)  until  the  irritating  intestinal  contents, 
should  any  be  present,  are  removed^  and  additionally  several  copious 
serous  discharges  occur  daily.  Purgatives  do  good  when  given  in  this 
manner  principally  by  causing  a  rapid  exosmosis  of  serum  from  the  blood- 
Tessels  of  the  intestines,  by  removing  the  collateral  edema,  and  by  indi* 
recti V  relieving  the  congestion  of  the  peritoneum,  thus  promoting  a 
rapid  absorption  through  the  latter  membrane.  By  inereasing  the  peri- 
staltic movement  they  also  diminish  the  danger  of  peritoneal  adhesions. 
The  remedies  to  be  selected  will  depend  upon  two  primary  considera- 
tions: jirHU  the  etiology  of  the  individual  case  (whether  a  communica- 
tion has  or  has  not  been  established  between  the  peritoneal  cavity  and 
the  bowel),  or  an  intra-peritoneal  abscess  or  abscess-cavity  in  one  of  the 
abdominal  viscera  ;  and  secoutih/^  tbe  type  of  the  case,  whether  sthenic 
or  asthenic.  If  perforation  is  known  to  have  taken  place  or  the  occur- 
rence of  this  accident  is  strongly  suspected^  a  prom|vt  laparotomy,  fol- 
lowed by  the  free  use  of  salines,  is  the  proper  treatment.  After  the 
prinue  vue  have  been  looked  after  by  the  surgeon,  salines,  for  tlie  reasons 
before  stated,  are  to  be  used  with  a  free  hand.  For  a  like  reason  they 
are  most  serviceable  in  peritonitis  due  to  extension  of  the  inflammation, 
and  also  in  the  puerperal  form.  If  the  patient  be  robust,  with  a  full, 
Icn^e  pulse,  we  may  begin  the  treatment  by  the  use  of  mercury,  the 
best  preparation  being  calomel,  exhibited  in  fractional  doses  (gr.  bs — 
0.03-4 — every  hour)  until  its  purgative  action  is  obtained  ;  this  is  to  be 
followed  by  the  salines.     The  object  of  the  ealomel  treatment  is  to  de- 


926  DISEASES  OF  THE  DIGESTIVE  SYSTEM. 

fibrinate  the  exudations  as  well  as  the  blood  of  the  patient.  Certain 
observers  advocate  the  use  of  small  doses  of  calomel,  and  seek  to  avoid 
any  purgative  action  of  the  remedy.  Indications  demanding  the  opium 
treatment  do  not  often  present  themselves.  When,  however,  the  vital 
forces  are  profoundly  depressed,  as  shown  by  the  symptoms  of  collapse, 
and  there  is  not  even  a  reasonable  suspicion  of  perforation,  then  opium 
should  be  tried,  but  not  in  the  heroic  doses  formerly  advocated.  Enough 
only  should  be  given  to  obtain  the  physiologic  effect  of  the  drug  in  a 
moderate  degree.  Again,  if  the  evidences  of  perforation  into  the  gen- 
eral peritoneal  cavity  are  complete  and  competent  surgical  skill  is  not 
at  hand,  large  doses  of  morphin  are  imperative,  with  a  view  to  relieving 
pain,  keeping  the  patient  at  absolute  rest,  and  sustaining  the  heart 
against  the  exhausting  effect  of  shock.  The  bowels  should  now  be 
relieved  by  simple  large  enemata.  The  value  of  serum-therapy  in  this 
disease  is  as  yet  uncertain  (Fowler). 

Local  Treatment. — At  the  onset,  if  the  patient  be  strong,  from  twenty 
to  thirty  leeches  are  to  be  applied  to  the  abdomen.  The  ice-bag  or  ice- 
poultices  are  often  of  distinct  service  in  the  earlier  stages.  Later,  in 
localized  peritonitis,  blisters  may  be  useful,  although  objectionable  in 
the  event  of  surgical  intervention  becoming  nec^sary.  In  cases  in 
which  meteoric  distention  is  not  great  I  have  also  made  repeated  trial 
of  an  ointment  containing  ung.  ichthvol  (^ — 32.0);  ung.  belladonn» 
(5ss — 16.0);  ung.  hydrarg.  (5ij — 64.0);  this  is  applied  to  the  entire 
abdomen  thrice  daily. 

In  order  to  relieve  the  tympany  turpentine  stupes  are  serviceable. 
I  have  also  had  favorable  results  from  the  insertion  of  the  long  rectal 
tube  (soft  esophageal)  well  up  in  the  colon.  Large  high  enemata  should 
be  used ;  and  turpentine  combined  as  follows  may  prove  eflScacious : 

IB^.    Turpentine,  3ij  (8.0) ; 

Ox-gall,  3ij(8.0); 

Milk  of  asafetida,  Jiv  (128.0) ; 

Warm  water,  Jvj  (192.0). 

Puncturing  the  abdomen  with  a  hypodermic  needle  in  order  to  re- 
lieve tympany,  as  recommended  by  Loomis,  may  also  be  resorted  to, 
though  I  have  had  no  personal  experience  with  this  measure. 

Pain, — No  matter  what  general  plan  of  treatment  is  pursued,  the 
pain  must  be  relieved  by  opium  in  some  form.  Thirst  is  to  be  relieved 
by  chipped  ice,  over  which  a  little  brandy  may  be  sprinkled.  The 
vomiting  is  best  treated  by  carbonated  water  exhibited  in  small  quan- 
tities, or  by  iced  champagne  similarly  administered.  One-drop  doses 
of  creosote  are  also  of  value.  For  the  systemic  collapse,  as  well  as  for 
combating  thirst  and  vomiting,  I  can  warmly  recommend  saline  infu- 
sion, to  be  repeated  if  needful. 
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CHRONIC  PERITONrnS. 

Definition. — Cbronic  inflammation  of  tbe  peritoneum. 

Pathology  and  Btiology. — The  anatomic  characters  presented 
by  different  cases  are  greatly  varied,  though  for  convenience  of  study 
they  may  be  considered  under  two  divisions  (as  iu  the  acute  form) :  1. 
Local ;  2*  GeneniL  The  latter  may  be  (a)  Adhesive,  when  tbe  peritoneal 
layers  are  inseparable  and  indistingiiiahahle,  with  an  obvious  tLieken- 
ing,  and  the  intestinal  coils  are  everywhere  seen  to  be  grown  together. 
The  cause  is  usually  a  previous  acute  attack,  and,  doubt les^s  with  great 

t  relative  fre^^uency,  the  condition  is  produced  by  the  antte  protfremive 
form  (Mikulicz),  which  is  heafized  at  the  start,  Rlieumatisra  is  also  an 
occasional  factor,  and  a  mild  variety  of  adhesive  peritonitis,  confined,  as 
i  rule,  to  small  circumscribed  areas,  may  be  engendered  by  the  trocar 
used  for  tap|>iiig  in  ascites. 

(b)  Proliferativ©  Peritoaitia.— *'  The  essential  anatomic  feature  is  great 
thickening  of  the  peritoneal  layers,  usually  without  much  adhesion  " 
(Osier).  It  has  been  found  to  be  associated  with  cirrhosis  of  the  stom- 
ach, liver,  and  other  abdominal  organs.  The  amount  of  liquid  effusion, 
varying  in  composition  from  serum  to  pus,  is  usually  moderate,  and  it 
may,  owing  to  adhesions,  be  loculated*  The  omentum  is  sometimes 
rolled  up  in  the  form  of  a  massive  cord,  with  its  long  axis  in  the  trans- 

k  verse  direction.  In  an  antopsied  case  of  chronic  peritonitis  apparently 
Becondary  to  hepatic  cirrhosis  I  observed  in  the  thickened  membrane 
numerous  small  hard  nodules  that  were  at  the  time  regarded  as  being 
tuberculous  in  nature.  It  is  to  be  pointed  out,  however,  that  a  number 
of  cases  of  pseudo-luberculosis  have  been  recently  reported.  In  several 
of  these  an  operative  incision  was  followed  by  recovery,  and  this  was  put 
down  as  a  cure  of  tuberculous  peritonitis  till  the  microscope  showed  the 
nodules  to  be  fibrous.  Among  diolo^ic  factors  chronic  alcoholism  stands 
first.  In  one  case  thut  I  saw,  acute  followed  by  chronic  rheumatism 
seemed  to  be  the  only  assignable  cause.  The  condition  is  sometimes 
secondary  to  chronic  nephritis,  to  syphilis,  or  a  general  fibroid  process. 

(v)  Cancerous  Peritonitis. — Quite  often  in  connection  with  cancerous 
grow^ths  in  tlie  peritoneum  a  well-marked  peritonitis  is  evident.  There 
may  be  a  li<]uid  exudation,  which  ia  apt  to  be  bloody  and  chylous. 

(d\  Olutmic  TuberculDUB  Peritonitis.— This  is  the  most  important  vari- 
ety. The  inflammatory  lesions  are  t^uite  pronounced,  as  a  rule,  and  lead 
to  marked  thickening  of  the  layers — changes  that  are  to  the  naked  eye 
identical  in  appearance  with  those  noted  under  the  preceding  forms,  but 
which  on  histologic  examination  show  the  presence  of  tubercles  and 
caseous  degeneratiou.  The  amount  of  lii^uid  effusion  varies  within  wide 
limits,  and  is  usually  blood-stained.  The  frequent  association  of  hepatic 
cirrhosis  with  tuberculous  peritonitis  should  be  remarked.  From  tuher- 
eulous  peritonitis,  tuberculosis  of  the  peritoneum  is  also  to  be  distin- 
guished clinically ;  the  latter  may  be  acute  or  chronic,  and  the  lesions 
consist  in  the  deposit  of  various  sized  tubercles  without  much  collateral 
inflammation.  Acute  and  chronic  tuberculosis  of  the  peritoneum  have 
received  due  consi<leration  in  their  appropriate  place  (p.  312). 

(e)  "Chrome  Hemorrliagic  Peritonitis.*'— This  term  should  be  limited 
in  its  application  to  that  form  first  described  by  Virchow,  in  which  the 
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peritoneum  is  at  intervals  partly  covered  by  a  membrane  of  new  con- 
nective tissue  that  alternates,  as  it  were,  with  layers  of  hemorrhagic 
extravasation.  A  similar  condition  results  from  the  frequent  use  of 
the  trocar  for  ascites. 

Chronic  Localized  PeritonitiB. — This  is  of  frequent  occurrence,  and  is 
confined  most  commonly  to  the  serous  covering  of  the  spleen,  liver,  and 
certain  portions  of  the  bowel,  particularly  of  the  appendix.  The  condi- 
tion results  in  the  formation  of  firm  adhesions,  with  matting  of  the  in- 
testinal coils  and  fibrous  bands.  It  is  usually  the  sequel  of  localized 
acute  peritonitis  occurring  in  connection  with  inflammatory  diseases  of 
the  different  abdominal  organs. 

Symptoms  of  the  General  Forms. — Whether  chronic  peritonitis 
follows  the  acute  form  or  not,  it  always  develops  insidiously.  Most  cases 
remain  quite  obscure,  and  not  a  few  are  totally  devoid  of  clinical  mani- 
festations. The  patient  may  complain  of  disorders  of  the  alimentary 
tracts  and  especially  of  constipation.  On  the  other  hand,  diarrhea  is 
observed  in  tuberculous  peritonitis  from  associated  intestinal  ulceration. 
Rarely  pressure,  from  the  traction  force  of  the  adhesions,  on  the  common 
duct  or  portal  vein  gives  rise  to  oh^tvjictxye  jaundice^  or  ascites^  as  the  case 
may  be.  I  saw  an  instance  recently  in  which  compression  of  the  veins 
leading  to  the  lower  extremities  caused  unilateral  edema.  Subjective 
abdominal  sensations^  as  uneasiness,  oppression,  heat,  and  pain  (often 
colicky  in  character),  are  experienced.  Sometimes  pain  is  entirely 
absent. 

General  symptoms  appear,  though  they  are  quite  vague  as  a  rule. 
An  irregular  fever,  hectic  in  type,  is  occasionally  observed.  Later,  in- 
creasing general  weakness,  emaciation,  and  general  nervous  disturbance 
become  rather  prominent  clinical  features.  Some  of  these  phenomena, 
however,  may  be  due  to  associated  affections.  When  the  peritonitis  is 
tuberculous  we  frequently  see  clinical  evidence  of  the  causal  disease  in 
other  parts  of  the  economy  (vide  Tuberculous  Peritonitis,  p.  312). 

Physical  Signs. — Inspection  usually  shows  the  belly  to  be  slightly, 
though  unequally,  enlarged.  As  in  acute  peritonitis,  so  here,  we  find 
the  belly  flat,  or  even  concave  occasionally,  with  great  tension  of  its 
walls.  Fluctuation  is  sometimes  obtainable  over  limited  areas  only, 
since  the  fluid  is  not  free,  but  encapsulated.  The  coiled-up  and  shrunken 
omentum  may  be  palpable  as  a  sausage-shaped  mass,  and  thick  bands 
of  adhesion  may  also  not  rarely  be  felt,  in  different  places,  as  hard,  un- 
even masses  simulating  neoplasmata.  The  per cussion-duln ess  varies  con- 
siderably with  the  amount  of  effusion,  its  arrangement,  the  degree  of 
peritoneal  thickening,  as  well  as  with  the  character  and  locality  of  the 
fibrous  bands.  It  follows  that  in  some  cases  irregular  areas  of  tym- 
panitic percussion-resonance  and  of  dulness  are  to  be  found  side  by  side 
scattered  over  the  abdomen.  Obviously,  too,  changing  the  patient's 
posture  would  not  give  movable  dulness,  owing  to  sacculation  of  the 
fluid.  A  marked  sense  of  resistance  is  experienced  on  percussion  over 
the  dull  area.  Friction-fremituH  can  sometimes  be  elicited,  and  less  (re- 
i{\XQ\\{\\  friction-sonnds  also  during  forced  breathing. 

Symptoms  of  Chronic  l/ocal  Peritonitis. — This  condition  is 
often  entirely  latent.  When  not  so,  the  most  characteristic  indication 
is  constant  jyain^  distinctly  colicky  in  nature  and  often  quite  intense. 
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'J^'ie  pbysical  signs  are  negative,  as  a  rule.     Very  rarely  a  resistant,  ill- 

*^^Hne4  mass,  corresponding  witb  the  seat  of  greatei^t  pain,  can  be  felt. 

^    fibrous  band  may  be  so  arranged  as  to  form  a  snare  tbrough  which  a 

^^tinckle  of  bowel  may  pass,  with  resulting  strangiilntion.     Fitz's  analy- 

^ift  of  2R5  CAi«es  showed  63  to  be  caused  in  this  way* 

IMagnosiS. — That  form  of  chronic  peritoniti:^  (serous  or  granular) 
^*iost  frequently  seen  in  females  at  the  commencement  of  puberty  is  hard 
'^^    dtgcriminate  from  tuben'uhiis  peritonifts,  since  the  latter  may  be 
**iore  or  less  latent.     Tuberculous  peritonitis  is  attended   with    fever, 
iiiore  pain   and  tenderness,  and  there  is  a  more  rapid  accumulation  of 
tlie   exudate.     Again,  the  general  features,   debility  and  loss  of  flesh, 
progress  more  rapidly  than   in  granular  peritonitis.     The  detection  of 
conclusive  evidence  of  tbe  disease  in  persons  closely  related^  or  on  phys- 
ical examination  of  associated  pulmonary  or  pleural  lesions,  would  ren- 
der the  diagnosis  of  tuberculous  peritonitis  almost  certain.     In  obscure 
cases  the  guinea-pig  should  be  inoculated  with  the  exudate  (see  Pleu- 
risy, p.  545). 

Course  and  Progiiosis,— The  milder  varieties  of  simple  chronic 
peritonitis  may,  though  rarely,  reach  a  favorable  issue.  In  cases  helotjg- 
ing  to  this  category  the  disease  takes  a  chronic  course,  and  leads 
gradually  to  a  condition  of  extreme  debility,  even  if  it  does  not,  as  is 
usually  the  case,  materially  shorten  life.  Tuberculous  peritonitis  has, 
until  recently*  been  regarded  as  being  almost  uniformly  fatal  at  the  end 
_  of  several  months.  Cures  that  must  be  attributed  to  the  surgeon's  work, 
lowever,  are  at  present  by  no  means  uncommon.  Rarely  spontaneous 
es  also  occur,  particularly  among  children,  in  whom  the  disease  is 

serious  than  in  adults. 
Treatmetit,^ — The  patient  should  be  enabled  to  enjoy  the  benefits  of 
good  sanitary  surroundings.  Close  attention  is  to  be  paid  to  the  diet, 
the  coarser  vegetables  and  sweets  being  prohibited,  since  they  increase 
the  pain  by  exciting  the  production  of  gas.  A  change  of  air  has  im- 
proved the  condition  in  several  instances  occurring  in  my  own  practice. 
The  usual  constipation  may  be  relieved  by  simple  enemata  or  by  the 
use  internally  of  the  fluid  extract  of  cascara  sagrada.  Tonics  and  alter- 
atives* the  hitter  with  a  view  to  promoting  the  absorption  of  the  exudate, 
I  may  also  be  employed,  and  I  would  recommend  especially  for  this  pur- 
^Kpose  the  double  ioflids,  as  in  the  formula  given  in  the  discussion  of 
^■Pleurisy  (tWe  p.  560).  In  the  early  stages  some  degree  of  relief,  or 
even  a  curative  effect,  may  be  secured  by  local  mettng,  as  the  application 
of  equal  parts  of  belladonna  and  iodin  ointments  until  mild  counter- 
irritation  is  produced.  Ichthyol  ointment  is  alr^o  serviceable.  After 
all,  however,  little  is  to  be  gained  from  therapeutic  measures,  and  it  is 
to  surgery  that  we  must  look  for  fresh  triumphs  in  the  treatment  of 
this  truly  distressing  complaint.  Cases  of  chronic  localized  peritonitis 
with  adhesions  have  been  operated  ujwn  successfully  by  W.  E.  Ashton* 
H-  A.  Kelly,  and  others.  Instances  of  chronic  generalized  peritonitis, 
whether  tuberculous  or  not,  in  which  the  tiui<l  effusion  reaccumulates 
rapidly  after  repeated  tappings,  also  furnish  adeijUiite  indications  for 
operative  procedures. 


930  DISEASES  OF  THE  DIGESTIVE  SFSTEM. 

ASOTTES. 

{Hydrops  PerUoncn ;  Dropsy  of  the  PeriUmeUm.) 

Definition. — An  accumulation  of  serum  in  the  peritoneal  cavity, 
resulting  from  stasis  (obstruction)  in  the  branches  of  the  portal  vein. 

Patiiology. — The  quantity  of  liquid  contained  in  the  peritoneal 
cavity  is  quite  variable,  though  it  often  amounts  to  several  gallons.  It 
is  clear  and  transparent,  or  slightly  opalescent,  especially  on  standing, 
and  the  specific  gravity  ranges  from  1010  to  1014.  In  color  it  often 
has  a  faint  lemon-yellow  tint ;  it  may,  however,  be  either  distinctly 
yellow,  brownish  (in  cirrhosis),  bile-stained  (as  when  jaundice  is  present), 
or  slightly  blood-stained.  In  reaction  it  is  usually  alkaline ;  very  rarely 
it  is  either  acid  or  neutral. 

The  ascitic  fluid  usually  contains  much  albumin,  resembling  in  this 
respect  blood-serum,  as  would  be  expected  from  its  source.  The  per- 
centage of  albumin  may  be  approximately  ascertained  by  noting  the 
specific  gravity  of  the  fluid  by  the  urinometer.  Thus,  in  true  ascites 
the  specific  gravity  ranges  from  1010  to  1014,  and  the  variation  in  the 
percentage  of  albumin  is  from  1  to  2.  In  efiiisions  due  to  peritonitis 
the  percentage  of  albumin  ranges  higher  (2.5-6  per  cent);  hence 
the  specific  gravity  ranges  correspondingly  higher  (1015-1024).  The 
standing  specimen  may  show  to  the  unaided  eye  a  minute  coagulum 
of  fibrin.  In  the  lowest  layer  of  the  fluid  the  microscope  discloses  leu- 
kocytes, red  blood-corpuscles  (in  abundance  when  ascites  is  due  to  gen- 
eral venous  stasis),  fat-cells,  endothelium,  and  cholesterin-crystals.  In 
ascites  the  microscopic  appearances  of  the  peritoneum  are  usuiiJly  normal, 
while  in  instances  of  peritonitis  the  membrane,  including  the  subperito- 
neal fibrous  tissue,  is  opaque  and  slightly  thickened. 

In  the  so-called  chylous  ascites  the  fluid  resembles  milk ;  it  contains 
fat-droplets,  a  few  lymphocytes,  and  sugar  (Hodlinoser  *).  This  condition 
may  be  associated  with  a  collection  of  milky  fluid  in  the  left  pleural  sac, 
when  there  is  thrombosis  of  the  subclavian  vein  at  the  point  at  which 
the  thoracic  duct  enters.  The  term  ascites  adiposus  is  applied  to  a 
milky  fluid,  in  which  the  origin  of  the  fat  is  the  debris  of  degenerated 
epithelial  cells,  with  few  fat-droplets  and  no  sugar  (Quincke  and  Sena- 
tor), to  the  exclusion  of  other  morphologic  elements. 

In  long-standing  cases  the  abdominal  and  the  thoracic  organs  become 
atrophied  from  pressure  exerted  by  the  dropsical  fluid. 

]&tiology. — Among  the  chief  causal  factors  are  those  that  hinder 
or  arrest  the  return  of  venous  blood  from  the  peritoneal  membrane, 
as  the  following :  (a)  Pressure  upon  the  branches  of  the  portal  vein 
within  the  liver,  due  to  contraction  of  surrounding  tissues,  as  in  hepatic 
cirrhosis  (including  malarial  atrophy — De  Brun),  syphilis  of  the  liver, 
and  cancerous  infiltration.  (/>)  Numerous  conditions  in  the  course  of 
i^hich  pressure  may  be  made  upon  the  portal  vein  external  to  the  liver, 
as  enlargement  of  the  glands  in  the  fissure,  carcinoma,  hydatids,  or 
jibscesses  connected  with  the  liver.  Tumors  of  any  adjacent  organs 
{e.  g.  pancreas)  may  produce  it.     (<?)  Thrombosis  of  the  portal  vein.    (cQ 

»  Wiener  klin.  Woch.,  11  Jahrg.,  No.  49. 
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j^^^BSure  upon  the  inferior  vena  cava  after  it  receivea  the  hepatic  trunk 
t  5^obert8),  or  upon  the  latter  itself,  or  the  lymphatics,     (f)   The  portal 
^^^culation  is  also  impeded  in  chronic  pulmonary  affections  (cirrhosis 
^^^ci  emphyBema)  and  heart-diseases  (e.  g.  ascites  due  to  '*  pericarditic 
f^^^udocirrnosie  of  the  liver  "^ — Pick).     (/)  A  new  growth  in  the  peri- 
^^^^eum  may  compress  the  smaller  veins  lying  in  the  memhrane  or  the 
^Ci^t  of  the  mesentery,     {g)  Diminished  resistance  of  the  walls  of  the 
l^ortal  vesaela,  due  to  chronic  affections  that  diminish  the  albuminous 
"Constituents  of  the  blood   and   impair  the  nutrition  of  the  pentoneum^ 
•^»  Bright's  disease,  carcinoma,  syphilis,  chronic  malaria.     (A)  Chylous 
^i^scttea  is  caused  either  by  a  leakage  of  the  lacteals  (due  to   ulcer ntion, 
injuries,  or  the  presence  of  filariee)  or  by  the  obstruction  of  the  thoracic 
duct  (due  to  thrombosis,  cicatrices,  compression).     Cases  of  lactescent 
^Lscites  in  which  the  fluid  is  milky  (not  chylous)  have  recently  been 
X"eported.     The  nature  of  the  fluid  is  as  yet  unknown.     (*)  Adipose 
^kScites  has  for  its  direct  cause  fatty  cellular  degeneration,  such  as  is 
found  in  carcinoma,  tuberculous  and  other  forms  of  chronic  peritonitis. 
Leyden  has  recently  (1897)  described  an  ameboid  organism. 
Symptoms-— Slight  peritoneal  dropsy  gives  rise  neither  to  symp- 
tems  nor  to  abnormal  physical  signs.      When  the  sac  contains  1  (juart 
(1  liter)  of  fluid  or  over,  bowcven  the  first  subjective  »ymptoms  that  are 
due  to  the  mechanical  efteet  of  the  fluid  appear.     They  are  a  sense  of 
weight  an<l  fulness,  with  slight  uneasiness.     A.^  the  proportion  of  trans- 
uded serum  becomes  gradually  increased  these  symptoms  become  more 
pronounced.     There  may  in  addition   be  a  dragging  pain  in  the  loins, 
gwstrn-inte^tinal   disturbance    (meteorism,    constipation),    and    dyspnea 
(ow-ing    to    the    resistance    opposed  to  the  descent  of  the  diaphragm, 
resulting  in  compression  of  the  lungs).     The  latter  symptom  is  much 
increased  upon  exertion  or  on  assuming  the  recumbent  posture.     Since 
the  heart  is  displaced  upward,  an  embarrassment  of  its  action  (rapidity 
and  irregularity)  would  be  expected.      Syncope  is  not  infre<^uent  fw 
similar  reaaons.     Freijuent  micturition  from  pressure  upon  the  bladtler 
is  common,  and  the  kidneys,  owing  to  compression  of  the  renal  vessels, 
secrete  an  albuminous  urint%  which  is  greatly  lessened  in  amount. 

Physical  Signs, — After  the  serum  has  collected  in  considerable  amount 
the  physical  signs  afford  characteristic  evidence  of  the  condition.  From 
inspection  we  learn  many  valuable  points:  {^)  The  belly  is  uniformly 
prominent  (the  degree  depending  upon  the  amount  of  serum  present), 
giving  a  rounded  form.  Changing  the  posture  of  the  patient  shifts  the 
point  of  greatest  pouching.  (^4  ^1^^  skin  is  seen  to  be  tense,  smooth, 
and  shining,  and  sometimes  shows  linene  albican  tea  ;  the  umbilicus  com- 
monly bulges  forward  ;  less  fr€f|uently  it  is  obliterated*  and  the  surface- 
veins  are  often  enlarged,  (/*)  The  thorax  appears  small,  except  at  the 
base,  where  it  is  distended,  and  the  ensiform  cartilage  is  sometimes 
abruptly  curled  up.  (</)  The  respirations  are  hurried  and  are  of  the 
thoracic  type,  the  abdominal  movements  being  slight  or  entirely  want- 
ing. As  soon  as  the  belly-walls  become  moderately  tense  fiuciuatinn  is 
elicited  hy  placing  the  palm  of  the  left  hand  vertically  upon  one  side  of 
the  abdomen,  and  then,  with  the  finger-tips  of  the  right  hand,  tapping 
lightly  the  opposite  side ;  impulses  thus  sent  through  the  fluid  will  be 
distinctly  felt  by  the  hand  in  contact  with  the  abdomen.  When  the 
dropsical  fluid  is  small  in  (|uantity  the  patient  should  assume  the  erect 
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posture  during  the  examination.  In  palpating  the  solid  organs  (liver, 
spleen,  abdominal  tumors)  when  ascites  is  present,  the  tips  of  the  fingers 
only  are  placed  upon  the  skin,  and  then  are  suddenly  ^^  dipped,"  dis- 
placing the  fluid,  thus  touching  the  solid  organ  or  new  growth.  Per- 
cussion  gives  dulness,  even  to  flatness,  over  all  of  that  portion  of  the 
abdominal  cavity  occupied  by  the  fluid.  The  upper  level  of  dulness  is 
not  represented  by  straight  transverse  lines,  but  presents  a  con- 
cavity that  is  pointed  to  the  head.  The  dulness  is  extremely 
movable,  shifting  as  the  patient's  position  is  changed.  When  the 
decubitus  is  supine  the  most  dependent  portions  of  the  abdomen 
give  dulness.  Again,  if  the  patient  be  made  to  lie  on  either  side,  the 
opposite  or  uppermost  flank  will  be  found  clear,  the  ascitic  fluid  always 
gravitating  to  the  bottom  of  the  sac.  Tvson  has  observed  that  toe 
flanks  are  tympanitic  with  considerable  nrequency  in  ascites,  and  my 
own  experience  has  been  similar,  tympany  over  the  head  of  the  colon 
being  almost  constant,  except  in  pronounced  cases.  Moreover,  to  obtain 
reliable  results,  if  the  layer  of  fluid  be  thin,  the  pleximeter  finger  is 
pressed  lightly  upon  the  surface,  and  the  gentlest  percussion  only  is 
allowable.  In  the  cardiac  region  there  is  often  percussion-resonance  as 
high  as  the  fourth  rib,  and  occasionally  a  murmur  may  be  heard  at  the 
base. 

Dias^osis. — In  order  to  arrive  at  a  positive  diagnosis  a  clear  his- 
tory of  one  or  the  other  of  the  known  causative  conditions  is  requisite, 
joined  with  distinct  evidence  of  the  presence  of  fluid — viz.  fluctuation 
and  movable  dulness.  For  the  early  diagnosis  of  ascites  the  patient 
should  be  placed  in  the  knee-elbow  position,  when  dulness  can  be  readily 
elicited  in  the  umbilical  region. 

The  diagnosis  of  chylous  ascites  and  ascites  adiposut  rests  upon  inse- 
cure ground  unless  aspiration  be  resorted  to,  although  the  presence  of 
the  causative  conditions  in  the  case  may  afibrd  a  basis  for  suspicions. 

Differential  Diagnosis. — Ascites  is  most  apt  to  be  mistaken  for  an 
ovarian  cyst.  The  accompanying  table  presents  the  chief  diflFerenti- 
ating  points: 

Ascites.  Ovarian  CrsT. 

Clinical  History, 

General  health  is  bad  prior  to  the  ap-  General  health  is  good  before  the  deTel- 

pearance  of  the  enlargement.  opment  of  the  tumor ;    failure  after- 
ward. 

History  of  disease  of  liver,  lungs,  heart,  Frequent  history  of  dysmenorrhea,  neg- 

kidneys,  or  other  organ.  ative  as  to  organic  affections. 

Swelling  begins  below  and  gradually  ex-  Swelling  is  unilateral  at  first,  gradually 

tends  higher  ;   more  noticeable  when  becoming  more  central. 

sitting  than  in  the  standing  posture. 

Physical  Signs. 

Enlargement  is  symmetric,  the  alxlomen  Enlargement  is  asymmetric  or  irregular, 

being   rounded    and    most    prominent  unless  the  tumor  be  very  large,  when 

about   the   umbilicus :   in   the   supine  it  may  fill  the  entire  abdomen.     The 

posture  the  abdomen  flattens,  with  lat-  greatest   circumference   is    below    the 

era!  bulging  :    the  umbilicus  is  often  umbilicus,  which  never  bulges. 
POUcIhmI  and  thin. 

Fluctuation  i^*  general  from  side  to  side  Fluctuation  is  circumscribed,  correspood- 

and  in  a  vertical  direction.  ing  to  the  limits  of  the  tumor. 
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AactTfis.  OvAKiAN  Ctst, 

Pht/sical  Signs, 

Aortic  pulsation  is  sometimes  evident 
Vaginal  exaraination  shows  the  utenia  to 

bo  tlisplut  utl     A  cyst  inaj  bo  ft* It  atid 

outlined  in  the  pelris. 


^^o  aortic  paldation  felt 

'V'^ginal  examination    ofben    shows    Ibe 

Titerua  to  be  moTable.     A  pouch  may 

project  into  the  vaginti,  but  no  ejst  is 

detectobJe, 
^'W^hen  standing,  the  upper  line  of  dul- 

ne^g  19  concave. 
Xn    the   flupin<^   position    the   Banks   arc 

especially  dnlL  with  tynipanj  in  front. 
X>abieea  19  motable  according  m  tt^e  po 

aitaoQ  10  altered. 


When  standi n^i  the  upper  line  of  duloess 

is  unifurm  or  convex. 
In  the  supine  ()Osition  dnlness  is  still  in 

front  and  the  Hanks  are  resonant 
The   area  of  dnlnesg   is   nut  varied  by 

change  of  posture. 


i 


Character  of  the  Fluid, 

ficitic  fluid  ha?  a  epecifie  gravity  of 
lOKJ-lOHt  and  13  usually  clear.  It  is 
of  a  pale  straw-color. 


Ovariiin  fluid  has  a  specific  gravity  of 
101^-1054.  It  is  of  a  thick,  turbid 
character^  and  the  color  is  varialde. 


It  should  be  recoUectetl  that  large  cysts  may  spring  from  other  ab- 
dominal  organs  than  the  ovaries,  as  the  panerean  and  Iher  :  the  elimi- 
nation of  these  latter  conditions,  however^  does  not,  os  a  rule,  offer 
marked  difficulty.  Ascites  must  be  distinguished  in  practiee  from  the 
exudation  due  to  chronic  peritanitia^  and  the  points  of  differentiation 
have  been  arranged  thus  : 


» 


AsciTEii. 

A  previous  history  of  organic  diseaiie  of 
the  liver^  heart,  kidneym,  or  other  organ 
is  obtainable. 

Ko  pain  is  experieneed. 

The  abdomen  is  symmetrically  enlarged. 

Fluctuation  is  general  in  the  transverse 
or  vertical  directtuns. 

Palpation  detects  no  hard  masses  of  ir- 
regular prominence, 

Dulness  i^  always  movable  upon  altering 
the  positiuu  of  the  patient. 

The  fluid  consists  of  serum  with  few  mor- 

.  phologic  elemeats.     It  is  limpid »  with 

a  specific  gravity  of  1010-1014,  and  is 

pale  straw-yellow  in  color,  ollen  with 

a  greenish  tinge. 

Over-filling  of  the  bladthr  has  also  been  confounded  with  ascites,  and 
this  organ  has  been  tapped  under  the  mistaken  notion  that  the  condition 
was  one  of  dropsy  of  the  peritoneum.  lf»  however,  the  precaution  be 
taken  to  catheter ize  the  patient  before  tapping  for  supposed  ascites,  the 
error  cannot,  as  it  should  not>  occur. 

ProgtlOSiS- — The  Juration  of  ascites  may  be  for  many  months  or 
even  years.  In  most  instances  the  prognosis  is  unfavorable,  though 
moditied  by  the  character  of  the  causal  condition  in  indiviciual  cases. 
The  immediate  cause  of  death  may  be  either  syncope,  asphyxia,  pul- 
monary atelectasis  from  compression  of  the  bases  of  the  lungs  by  the 
diaphragm,  or  it  may   be  the  causal  disetise, 

Treattnetltt — ^Dietetic— The  diet   should  be  largely  nitrogenous, 


Chronic  PfiiiiToxtTja, 

There  is  a  previous  history  of  acute  peri- 
tonitis, tuberculosis*  or  inflammatt>ry 
diseases  of  the  feniale  pelvic  organs  \ 
sometimes  a  history  of  injury. 

Pain  is  a  prominent  symptom. 

Abdomen  is  irregularly  prominent,  and 
rarely  flat 

Fluctuation  is  oflen  limited  to  circum- 
seribed  areas  due  to  loculation  of  fluid. 

Palpation  often  detects  resistantj  uneven 
prominences. 

Dulness  often  not  changeable  on  varying 
the  position,  owing  to  ndheKions, 

The  fluid  is  either  iiero-librinous,  sero- 
purulent,  or  milky  in  nature.  It  in 
often  viscM,  and  its  speciflc  gravity  is 
1 01 N- 1024.     The  color  varies. 
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light,  nutritious,  and  given  at  stated  periods  with  a  view  to  maintaining 

the  normal  proportion  of  album inorig  material  in  the  blood. 

Medicinal. — By  nii^uiiH  of  therapeutic  measures  we  should  aim  to 
accomplish  two  things :  First,  the  iniprovcraent  or  cure  of  the  original 
disease;  and  secondly,  to  relieve  the  chief  syniptora»  by  removing  the 
ascitic  fluid  on  which  they  depend.  Though  the  causative  affection  is 
usually  chronic  und  incurable,  every  effort  should  be  made  to  remove  or 
mitigate  its  pernicious  activity  in  accordance  with  the  principles  laid 
down  in  appropriate  portion.s  of  this  work.  Of  medicines  used  to  rr- 
move  the  transu<lation,  hydragogue  cathartics  are  most  potent  for  goo<l, 
and  particularly  wlien  the  ascites  is  due  to  cardiac  or  renal  disc4utc. 
Calomel  and  jalap  in  combination,  or  salines  in  full  doses,  adminiatertfd 
after  the  Matthew  Hay  method,  should  be  tried.  Diuretics  are  alw> 
recommended,  and  English  autbors  greatly  praise  copaiba  and  its  resin 
as  being  among  the  best.  The  hi  tartrate  and  other  salts  of  potash, 
either  alone  or  in  combination  with  juniper  and  digitalis,  are  of  signil 
value.  Sabraxles  and  Dion  have  recently  recommended  urea  as  la 
effective  diuretic  in  ascites  due  to  benign  forms  of  atrophic  cirrhosit* 
Equally  important  with  the  exhibition  of  the  above  remedies  is  the  use 
of  tonics,  inclufling  hematinics,  to  promote  the  general  nutrition  of 
the  patient.  I  have  reported  one  instance,  occurring  at  the  Philadel^ 
pbia  Hospital,  in  which  a  cure  was  effected  perhaps  solely  as  the  resoll 
of  measures  intended  to  assist  the  nutritive  processes.  In  ascites  due  to 
cirrhosis  of  the  liver  recourse  should  be  had  to  pararentrsh  nhdaminu> 
not  as  a  last  resorfe  only,  but  *'a3  a  systematic  method  of  trp^tmenl " 
(Roberts).     A  single  ta|tping  is  rarely  sufficient,  and  a  repet  rbo 

measure  fi^om  time  to  time,  until  the  collateral  circulation  is  r  ,f^, 

is  to  be  advised  and  encouraged.  In  cases  in  which  the  transuded  fiemm 
has  rapidly  re-formed  after  its  removal  by  tapping,  t^outh^y's  tubes,  l»T 
means  of  which  permanent  drainage  is  secured,  have  been  used  with 
good  results.     Driimmond  affirms  that  ascites  due  to  liver-cir   *  -in 

be  cured,  and  has  proposeil  an  operation  whereby  adhesions  I  the 

abdominal  contents  and  its  parietes  are  secured,  in  which  f  •  \^  (  i  M>d. 
vessels  are  fornird,  thus  establishing  a  collateral  circulatiiu,  ^  p. 
899). 


i 


NEW  GROWTHS  IN  THE  PERITONEUM. 

The  most  frequent  and  important  of  the  new  growths  of  the  perito- 
neum are  (a)  carcinoma  and  (l*)  tuberculous  deposit  and  tuberculoai 
peritonitis,  the  latter  two  having  been  already  considered. 


CARCINOMA   OP  THE   PERITONEUM. 


There  occur  the  usual  varieties — ^seirrhous^  encephaloid,  and  ooUoid 
— the  latter  most  frequently  involving  the  omentum.  Primary  carci- 
noma of  the  peritoneum  is  rare.  Primary  endothelioma,  however,  ii 
occasionally  met  with.     It  resembles  true  carcinoma  in  ma*  m 

well  as  in  microscopic  appearances^  though  it  is  in  reality  tu  keJ 
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with  the  sarcomata  on  account  of  its  origin.  Carcinoma  of  the  perito- 
neum is  almost  always  secondary  to  carcinoma  of  the  stomach,  liver, 
or  pelvic  organs.  The  peritoneum  may  either  be  the  seat  of  numerous 
small  round  miliary  tumors,  or,  less  commonly,  of  larger  and  distinctly 
nodular  masses,  the  most  extensive  development  being  presented  by  the 
colloid  variety.  Cancerous  peritonitis  is  commonly  found  to  be  an  asso- 
ciated condition,  and  the  retro-peritoneal  lymph-glands  not  infrequently 
show  cancerous  development. 

]^ology. — More  cases  occur  in  the  female  sex  than  in  the  male. 
Age  has  also  a  potent  influence,  most  cases  appearing  late  in  life. 

Symptoms. — When  primary^  carcinoma  of  the  peritoneum  is  ob- 
scure during  the  early  part  of  its  course.  Local  pain  and  discomfort  are 
complained  of,  and  clinical  evidences  of  the  cancerous  cachexia  develop 
early,  but  these  symptoms  are  not  at  first  striking  enough  to  be  entirely 
characteristic.  Later,  however,  the  nodules  can  often  be  plainly  felt 
(unless  the  liquid  efiusion  be  too  marked),  and  the  ascites,  loss  of  fleshy 
weakness,  and  anemia  are  now  sufficiently  developed  for.  diagnosis.  In 
the  colloid  variety  ascites  is  often  absent,  the  abdominal  cavity  being  the 
seat  of  a  large,  semi-solid,  non-fluctuating  mass. 

The  secondary  form  usually  follows  carcinoma  of  the  stomach  or  the 
ovaries^  and  the  cachexia  will  have  been  developed  before  the  peritoneum 
is  secondarily  involved  in  consequence  of  the  presence  of  the  primary 
growth.  Hence,  any  symptoms  referable  to  the  general  abdominal  cav- 
ity are  strongly  suspicious.  Among  other  constitutional  symptoms, 
apart  from  those  already  mentioned,  is  fever  (rarely  absent),  which  may 
be  due  in  small  measure  to  the  anemia,  though  in  a  greater  measure  to 
the  associated  peritonitis. 

Physical  Signs. — The  abdomen  protrudes  if  effusion  be  present  or  if 
the  carcinoma  be  of  the  colloid  form,  though  this  cannot  be  set  down 
as  a  uniform  rule.  Even  when  the  tumor  is  large,  dropsy  of  the  peri- 
toneum sometimes  makes  its  detection  impossible.  On  practising  palpa- 
tion after  tapping,  however,  the  nodules  can  be  easily  made  out,  either 
extending  from  side  to  side  or  being  more  or  less  localized  and  not 
adherent  to  underlying  structures. 

Differential  Diagnosis. — It  will  be  remembered  that  an  oblong 
tumor  lying  in  a  transverse  position  below  the  stomach  is  met  with  in 
certain  forms  of  chronic  peritonitis.  This  offers  the  same  physical  signs 
that  are  presented  by  cases  of  peritoneal  carcinoma,  unless  the  tumor- 
masses  in  the  latter  affection  be  of  considerable  size.  Carcinoma,  how- 
ever, is  most  apt  to  occur  in  persons  past  middle  life,  while  nodular 
tuberculous  peritonitis  appears  almost  exclusively  in  children  and  young 
adults.  Evidences  of  tuberculous  disease  elsewhere,  past  or  present, 
and  particularly  suppuration  about  the  umbilicus,  would  point  to  tuber- 
culous peritonitis.  Moreover,  in  all  forms  of  abdominal  carcinoma  the 
inguinal  glands  are  apt  to  be  indurated  and  enlarged.  Proliferative 
peritonitis  usually  gives  a  history  of  chronic  alcoholism.  The  differen- 
tiation of  hydatid  cysts  of  the  peritoneum  from  carcinoma  depends  upon 
the  history  of  the  case,  the  presence  of  hydatid  fremitus,  the  finding 
of  the  booklets  in  the  fluid,  the  less  rapid  growth  of  the  tumor,  and 
the  lessened  amount  of  pain,  fever,  and  cachexia  in  the  latter  disease. 
Carcinoma  of  the  intestine  may  simulate  somewhat  the  disease  unde^ 
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consideration,  but  the  signs  of  tDC^reasing  stenosiji.  aa  eiriflencsed  hj 
the  colicky  pain,  the  discharge  of  blood  and  pus  with  the  stools,  ajid 
the  ribbon-like  character  of  the  feces,  will  serve  to  separate  the  ooudi* 
tioDs.  Metro-peritoneal  tumors  (sarcomata)  are  diseriininated  with  the 
greatest  difficulty.  As  pointed  out  by  J.  !>.  Steele,  in  tnmort  behind 
the  peritoneum  the  signs  of  intestinal  obstruction,  coupled  with  iiei 
ralgic  pains  or  edema  of  the  lower  extremities   from  ♦    upon 

their  nervoim  and  venous  supply,  are  important  discrimih  .Uures. 

Tumors  of  the  peritoneum,  however,  whether  of  the  omentum  or  mcsen- 
terj,  are  movable,  while  those  behind  the  peritoneum  are  generally 
fixed.  In  retro-peritoneal  sarcoma,  however,  *^the  tumor  may  ftnctnaie 
and  may  move  with  respiration,  or  be  movable  by  palpation/*  <  >menlal 
tumort*  lie  in  front  of  the  intestineij  (as  can  be  shown  by  inflation  of  the 
bowel);  mesenteric  new  growths  sometimes  have  a  coil  of  intestini*  in 
front  of  them.  On  the  other  hand,  retm-peritoneal  tumors  are  always 
crossed  by  loops  of  intestine  (colon).  Peritoneal  tumors  (particularly 
the  omental)  follow  the  movements  of  respiration,  while  the  retro-peri- 
toneal are,  as  a  rule,  immobile.  The  latter  always  cross  to  some  exti^t 
the  central  long  axis  of  the  body,  while  the  former  may  be  to 

one  or  the  other  side.      Finally,  the  only  sure  method  of  d  ug 

the  character  of  tumors  behind  the  peritoneum  ib  by  an  exploraiarr 
celiotomy. 

The  prognosis  is  always  unfavorable. 

Treatment  can  accomplish  nothing  beyond  a  more  or  lew  oom- 
plete  relief  from  the  distressing  symptoms. 

Other  Tumors  of  the  Peritonetxm,— Primary  snrcoma  hma  lM»cft 
referred  to  above  (p.  934).  It  produces  larger  or  smaller  aresA  of 
thickening  of  the  peritoneum.  Secondary  sarcoma,  the  commoner 
variety,  assumes  the  form  of  large  nodular  masses  or  of  namentus 
miliary  growths.  The  symptomatology  has  been  given  under  Careinoma 
«f  the  Peritoneum, 

Fihr&mata  and  lipomatn — the  former  as  fibroid  nodules  varying  in 
size  from  a  millet-seeil  to  a  split  pea.  the  latter  aa  localised  orergrowtki 
of  fatty  tissue  showing  great  variation  in  their  t^ize — are  among  peri  ton  fal 
and  retro- peritoneal  neoplasmB.  The  lipomata,  however,  are  the  more 
frequent.  Mr.  Anderson  points  out  that  iibromata  may  merge,  on  tbc 
one  hand,  into  the  lipomata  {fihro'lipomata) ;  on  the  other,  into  tlie 
myomata  {fibro'Viyomata).  It  is  probable  that  li[H>mata  usually  apriiic 
from  the  retro-peritoneal  tissue  in  the  neighborhood  of  the  kidneys  ana 
iliac  fossa.  Less  commonly,  however,  they  '*  originate  in  the  subMn- 
toneal  tissues  of  the  mesenteric  or  omental  folds,  where  general  faltr 
overgrowth  in  varying  degree  is  frequently  observed  **  (Allchin)* 

Peritoneal  lipomata  may  be  associate<i  with  extreme  obesity,  bul  tbit 
is  by  no  means  invariably  the  ease*  The  diagnoth  is  rarely  made^ 
particularly  in  the  female,  owing  to  the  close  resemblance  of  tb«s»e 
growths  to  ovarian  cysts  and  other  tumors  found  in  connection  with  the 
female  genitalia.  They  have  been  mistaken  also  for  ascites^  which  ii 
not  rarely  a  symptom  of  libromataus  and  lipomatoaa  neopUimt.  The 
pro/7tto§i>  is  utifiivorabli*.  although,  if  early  recognised^  the  tumor*  may 
m  successfully  removed. 


PART  VII. 

DISEASES  OF  THE  URINARY  SYSTEM. 


I.   DISEASES  OF  THE  KIDNEY. 


MOBIUTT  OP  THE  KIDNEY. 

[M&vabfe  Kidney;  Duhc^fed  Kidnq/ ;  FhMiilng  Kidney;    Wandering  Kidney; 
Heii  MubilU;  Nephroptosis.) 

Definitioii. — A  distinction  is  made  between  two  common  varieties 
of  mobile  kidney,  according  to  tlie  degree  of  displacement,  as  follows; 
(1)  Movable  kidney^  the  upper  end  of  which  can  be  felt  during  deep 

I  inspiration,  and  which  can  he  pushed  down  in  the  retro- peritoneal  space 
to  the  level  of  the  undiilicu-s;  (2)  Floathitj  kiJnrf/,  which  is  freely  mov- 
able below  or  beyond  this  point — /,  e.  possessing  a  larger  arc  of  mobility* 
In  the  so-called  palpabh'  kidneif  the  lower  edge  of  the  organ  can  barely 
be  felt  on  deep  pressure.     , 

I  Etiology*— Although  an  anomalous  position  of  the  kidney  is  usu- 
ally acfpiired,  it  may  be  congenital ;  in  such  cases  the  condition  may  be 
due  to  relaxation  of  the  perinephric  (peritoneal)  tigssues,  the  kidney  thus 
having  a  mesonephron  and  floating  freely  about  in  the  abdominal  cavity* 
An  abnormally  long  renal  artery  may  also  predispose  to  the  develop- 
ment of  a  movable  kidney. 

Emaciation  with  a  marked  wasting  of  the  fatty  capsule  in  which  the 
tidney  is  imbedded  is  a  rrci|uent  underlying  cause  of  movable  kidney. 
Women  are  oftener  affected  than  men,  and  relaxations  from  multiple 
pregnancies,  tightdacing  and  girdling,  ancl  traumsiti^m  (falls,  heavy 
lifting,  and  the  like)  have  frequently  eansed  displacement  and  mobility 
of  the  kidney*  Suckling'  observed  that  a  number  of  g^irls  who  served 
beer,  and  were  therefore  obliged  to  stoop  and  immediately  stand  up- 
right with  considerable  frequency,  were  likely  to  have  mo%^uble  kidney. 
Heavy  tumors  of  the  organ,  tlie  pressure  of  adjacent  tumors  (as  of  the 
liver),  and  the  traction  of  hernias  may  likewise  cause  the  condition. 

In  eiiterop(o»ift,  or  Glcnurd's  disease,  in  which  there  is  a  downward 
displacement  of  all  the  viscera,  mobility  of  the  kidney  is  often  asso- 
ciated. Although  either  kidney,  or  even  both  kidneys,  may  be  abnor- 
mally mobile,  the  right  one  is  usually  affected,  probably  owing  to  its 
anatomic  position  and  to  its  relation  with  the  liver  above.  Sometimes  a 
floating  kidney  becomes  fixed  by  peritoneal  adhesions  in  an  abnormal 
po>iition,  as  in  the  right  iliac  fossa;  an  instance  of  this  occurred  in 
a  seaman,  under  my  care,  admitted  to  the  Medico-Chirurgical  Hospital 
>  MifUntrsfh  Med,  Joum^  Sept.,  1^98, 
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of  Philadelphia.  In  this  case  the  dislocation  of  the  kidney  was  appa- 
rently caused  while  on  shipboard  by  a  prolonged  and  intense  straining 
at  stool  after  taking  a  large  dose  of  castor  oil. 

Symptoms. — Movable  kidney  may  exist  without  any  symptoms 
whatever.  It  may  be  discovered  accidentally  by  physical  examination, 
and  not  infrequently  it  is  found  postmortem  in  a  similar  manner,  no 
history  of  trouble  having  been  elicited  during  life. 

The  symptoms  of  movable  kidney  are  local,  reflex,  and  general,  the 
local  and  reflex  symptoms  being  the  most  prominent  in  the  average  case. 
The  reflex  symptoms,  though  usually  abdominal,  may  become  general. 
The  local  symptoms  are  most  marked  in  extreme  mobility  of  the  kidney 
(floating  kidney),  while  in  moderate  mobility  the  reflex  symptoms  usually 
predominate  over  the  local. 

Most  frequently  there  is  a  troublesome  dragging  pain,  or  a  sense  of 
weight  or  pressure  in  the  loins  or  abdomen,  especially  after  long  walking 
or  standing  or  hard  labor ;  this  may,  at  times,  be  referred  to  the  sacnd 
region.  Sometimes  the  pain  may  be  quite  sharp  and  colicky  in  nature. 
Pain  in  the  kidney  itself  is  seldom  complained  of,  and  then  only  in  those 
comparatively  rare  conditions  in  which  congestion  is  produced  by  pres- 
sure or  traction  upon  the  renal  veins,  obstruction  of  the  ureter,  or  the 
like.  The  patient  himself  sometimes  recognizes  the  kidney  as  a  tumor, 
tender  and  distressing,  as  in  a  case  under  my  own  care. 

Reflex  gastro'intestinal  disturbances  are  common.  Indigestion  is 
usually  complained  of,  and  occasionally  nausea  and  vomiting  are  noted. 
Dilatation  of  the  stomach  may  possibly  be  caused  by  a  dislocated  kidney 
pressing  upon  the  duodenum,  but  the  association  of  the  two  conditions 
is  probably  coincident  rather  than  causative.  Pressure-jaundice  is  also 
an  unusual  concomitant  of  the  floating  kidney.  Cardiac  palpitation^ 
constipation,  flatulence,  and  edema  of  the  lower  extremities  (from  pres- 
sure on  the  inferior  vena  cava)  may  attend,  and  disturbances  of  the 
pelvic  viscera  have  also  been  noted  occasionally  (dysmenorrhea,  abortion, 
and  irritable  bladder).  Improvement  is  usually  considerable  in  preg- 
nancy. Some  cases  of  displaced  kidney  are  characterized  by  sudden 
and  severe  attacks  of  nephralgic  or  gastralgic  pains,  chills,  fever,  ver- 
tigo, nausea  and  vomiting,  and  general  collapse.  These  attacks  are 
often  periodic,  occurring  sometimes  at  the  menstrual  period,  and  are 
known  as  ''^ DielVs  crises*'  or  "''incarceration  symptoms,**  They  may 
be  excited,  also,  by  a  too  free  indulgence  in  eating  and  drinking,  as  in 
a  case  reported  by  Osier.  It  is  most  probable,  as  Dietl  himself  sug- 
gested, that  these  cases  are  due  to  a  twisting  or  bending  of  the  renal 
vessels  or  of  the  ureter,  or,  perhaps,  to  circumscribed  inflammation  of 
the  mobile  kidney.  An  acute  hydronephrosis  may  thus  develop,  with 
diminished  diuresis.  The  urine  is  concentrated,  and  may  contain  uric 
acid  or  oxalates  in  excess.  After  three  or  four  days,  as  the  attack 
subsides,  micturition  becomes  free,  the  swollen  and  sensitive  kidney 
becoming  movable  once  more.  When  produced  by  movable  kidney 
these  attacks  of  transitional  hydronephrosis  may  occur  intermittently 
{vide  Hydronephrosis). 

Floating  kidney  associated  with  Gl^nard's  disease  (enteroptosia. 
splanchnoptosis),  in  which  the  transverse  colon,  pancreas,  stommGh, 
intestines,  and  other  viscera  are  prolapsed,  owing  to  looseness  and 
weakness  of  the  visceral  attachments,  gives  rise  to  symptoms  similmr  to 
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^<^se  stated  above,  only  with  tlie  addition  of  greater  discomfort  and 
L^ritive  and  nervous  disturbauces.     Sometimes  there  is  albuminuria. 
The  genera!  si^mptoms  of  movable  kidney  are  those  of  **  nervousness  " 
[^urasthenia,  or  hysteria*    Mental  anxiety.  leading  to  melancholia,  some- 
I  t»es  follows  the  cliscovery  by  the  patient  of  a  movable  abdominal  tumor, 
tiicb  is  persistently  believed  to  be  a  **  caneer/'     Cefdialalgia,  backache, 
[i^s  ^»ntal  irritability,  paresthesias,  neuralgias,  nervous  dyspepsia,  and  vari- 
►  vis  hysteric  manifestations  may  arise  and  prove  a  perpetual  annoyancc- 
Lut  those  less  fre<|uent  instances  in  which  men  are  affected  with  mobile 
[Sidney  hypochondriasis  may  develop. 

The  phyBical  signs  of  movable  or  floating  kidney  are  highly  import- 
ant   and    diagnostic*     PaifnitiiHi,   especially   bimanual,   as    by    Israels 
ijiethod.     The    patient    lying    in    a   semi-recumbent   position^  counter- 
pressure  (tlie  left    hand    being    placed    over    the    lumbar    region,    the 
:right    next   the  skin  in  front,   manipulating  the  abdomen  from  above 
tlownward)    may    detect    a    firm,    movable    tumor   of  renal    si'/.e    and 
shape  in  either  flank  (usually  the  right)  just  below  the  ribs  (movable 
kidney),  or    in   the    inguinal    or   umbilical    regions   (floating  kidney). 
Or,  the  patient  may  stand  and,  grasping  the  back  of  a  chair,  may  lean 
slightly  forward,  while  the  examiner,  at  the  patient's  side,  presses  with 
one  hand  over  the  loin,  and  with  the  other  feels  over  the  abdomen  be- 
low the  ribs.    Though  comparatively  easy  to  outline,  the  tumor  is  never- 
theless hard  to  grasp;  it  is  often,   however,  readily  pushed  into  place. 
Deep  breathing  may  affect  a  paipable  or  movabie  kidney,  but  has  no 
effect  upon  one  that  freely  wanders  about  the  abdomen  (floating  kidney.) 
Pulsation  of  the  renal  artery  may  be  felt  in  the  last-named  cases. 

Inspection  and  percugsknt  of  the  lumbar  region  in  movable  kidney  are 
uncertain,  and  therefore  unreliable.  Visible  depression  here  is  rarer 
than  a  visible  tumor  anteriorly  ;  the  latter,  however,  is  not  common, 
although  it  is  occasionally  noted  in  cases  of  marked  wandering  of  the 
kidney,  as  to  the  inguinal  region,  I  have  noted  increased  tympany 
over  the  affected  side  in  several  cases  as  compared  with  the  same  area 
on  the  opposite  side. 

A  diagnosis  is  possible  only  after  a  careful  and  thorough  physical 
examination.  When  this  is  made,  an  uhnormally  mobile  kidney  is 
usually  discovered  without  diificulty.  The  size  and  shape  of  the  organ, 
its  right-sided  position,  and  its  mobility^  associated  with  a  train  of  local, 
reflex,  or  general  nervous  disturbances,  especially  in  a  thin,  emaciated 
woman,  are  quite  distinctive.  A  knee-elbow  posture  is  sometimes  more 
favorable  than  the  recumbent  position  for  determining  a  movable  kidney. 
Floating  kidney  is  of  course  more  easily  dirignosticated  than  the 
movable  type,  and  partly  because  of  the  fact  tliiit  in  instances  of  the 
latter,  tumors  of  the  g^Lill-bladder  especially,  find  wandering  spleen  must 
first  be  excluded.  The  absence  of  a  well-defined  splenic  notch,  the 
presence  of  pulsation  of  the  renal  artery,  a  tympanitic  note  over  the 
usually  intervening  colon,  and  an  unchanged  area  of  splenic  dulness  w^ill 
assist  in  the  diagnosis;  in  addition  there  is  the  fact  that  wandering 
spleen  is  a  comparatively  rare  affection. 

Differential  Diagnosis.— Tumors  of  the  gall-bladder,  as  Henry  Morris 
has  shown,  are  freijuently  mistaken  for  movable  kidney  ;  occasionally  the 
opposite  error  is  made;  sometimes  both  conditions  may  exist.  They 
are  both  common  to  women  ;  the  right  kidney  is  more  often  movable 
than  the  left;  they  both  may  present  as  tumors  in  the  right  hypochon- 
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driac  atiil  umbilical  regions ;  tbey  are  more  or  leas  movable^  firm^ smooth^ 
aligLtly  tontlor,  round  or  oviil  in  siuipo,  with  variable  percotiioii-fiignfl, 
and  tJYs[ieptiu  i?yin|ilom8  ;  and  either  may  give  rise  to  paroxysma  of  severe 
colic,  or  to  jaundice.  Jaundice,  however,  is  probably  rare  id  movaUt 
kidney,  while  emaciation  and  general  nervous  disorders  are  more  com* 
mori :  the  Hoating  turnor  la  also  less  eai?dy  palpated  than  tbc  cholecystic, 
and  may  vary  in  size  (hydronepbrosis),  the  diminution  b«^M  -nie*! 

by  a  marked  increase  in  the  flow  of  urine.     If  the  gall-  Hid 

with  calculi,  the  consistence  is  firmer  than  that  of  the  kicJney,  and  (ft- 
mitiiM  may  be  felt.  Moreover,  tbe  movements  of  the  giill-bliMldf^r  art 
usnully  lateral  within  a  short  arc  of  a  circle,  the  center  of  wbicb  h  a 
poinfe  beneath  tbe  edge  of  the  right  lobe  of  the  liver;  wbil«?  tho^e  of 
floating  ur  movable  kiducy  may  be  either  vertical,  obUijue,  or  lateral  iii 
arcs  of  a  much  larger  radius.  Again,  tumors*  of  the  gall-bladder  dcie<liid 
with  inspiration,  as  is  not  the  case  with  wandering  kidney. 

In  some  cases  it  may  be  necessary  to  distinguish  between  tbe  attacks 
of  pain  known  as  *"  Dietl's  crises  **  and  renal,  hepatic,  or  intestinal  oolie, 
acute  intestinal  obstruction,  affections  of  tbe  genital  organs,  and  uppco- 
dicitis:  tbe  symptoms  peculiar  to  the$e  conditiooa  must  be  conaidetid 
in  forming  a  diagnosis. 

Tumors  of  the  ovaries  and  bowel  are  rarely  confounded  witli  waad^r^ 
ing  kidney. 

Prognosis, — In  uncomplicated  cases  life  is  never  endangered^  attd 
a  cure  may  be  effected  in  a  large  majority  of  cases  in  which  suitabit;  com* 
bined  medical  and  surgical  treatment  is  pursued.  The  general  nervuiii  i 
8ym|>tom»  are  usually  very  obstinate,  hut  after  relief  is  afforded  from  tlit 
local  and  reflex  symptoms,  whether  by  tentative  or  operative  meaD«i,  they 
subside  or  cease  altogether, 

Treatmeiit. — Since  emaciation  and  loss  of  perirenal  fat  h  a  fi^ 
queut  cause  uf  wandering  kidney,  it  is  often  advisable  to  resort  to  lOfaS' 
ures  that  will  tend  to  increase  the  weight  and  fat  of  tbe  body.  The 
"rest-cure,**  with  its  forced  feeding,  may  be  alt  that  is  necessary  ia 
highly  nervous  subjects  having  but  a  slightly  movable  kidiiev*  In  lU 
cases  more  or  less  prolonged  intervals  of  rest  (lying  down)  througboat 
the  day  aid  markedly  in  ameliorating  the  symptoms*  (>ther  hygieiiic 
measures,  as  the  avoidance  of  over-exertion,  extreme  bodily  movemeata, 
straining — as  at  stool — ami  so  forth,  should  also  be  enjoined. 

For  several  years,  and  until  recently,  the  operation  for  ancfaortiigtlit 
mobile  kidney  has  been  advisiod  as  appropriate  in  nearly  all  casea.  This 
is  now  perhaps  wisely  deprecattnl ;  and  a  reversion  to  tbe  careful^ 
patient,  and  constant  use  of  suitable  abdominal  pads  and  binders  in  cer- 
tain cases  is  meeting  with  much  success  in  affording  comfort  and  sup- 
port, besides  a  marked  reduction  in  the  reflex,  abdomioal,  and  general 
nervous  symptoms.  In  severe  cases  of  renal  displacements^  in  irhidi 
recurring  attacks  of  hydronephrosis,  strangulation-crisea,  profound  ner- 
vous and  mental  disturbances,  or  other  grave  renal  complications  oociir, 
some  such  surgical  procedure  as  nepbrorrlmphy  may  be  neeeaaary.  This 
often  proves  an  effectual  cure,  although  occasionally  the  anchorage  mar  W 
torn  loose  by  a  sudden  or  severe  physical  effort.  Total  extirpation  of  Cli« 
kidney  (nephrectomy)  is  justifiable  only  in  the  gravest  cases  and  aftif 
other  means  have  failed.  The  hypodermic  injection  of  morpbin  and  atropin 
and  the  external  application  of  heat  are  indicated  in  the  criaea  of  DivtL 
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ACTIVE  HYPEREMIA. 
{Acute  or  Active  Congestion.) 

Definitioii. — An  acute,  temporary  engorgement  of  the  vessels  of 
the  kidneys,  with  little  or  no  exudation. 

Pathology. — The  kidney  is  swollen,  deep-red  in  color,  and  en- 
gorged with  blood,  which  flows  freely  on  section.  Microscopically,  in 
severe  congestion  there  may  be  seen  cloudy  swelling  of  the  cortical 
epithelium. 

Ktiology. — Acute  renal  congestion  is  due  mainly  to  the  action  of 
irritants  present  in  the  circulation,  as  in  the  acute  infectious  (especially 
the  eruptive)  fevers.  The  stimulating  diuretics  and  certain  poisonous 
drugs,  as  copaiba,  squills,  cantharides,  potassium  chlorate,  and  car- 
.bolic  acid,  also  sudden  contraction  of  the  peripheral  blood-vessels  by 
exposure  to  cold  while  the  body  is  overheated,  act  as  causes.  Post- 
operative acute  hyperemia  (ether?)  is  frequently  met  with,  particularly 
after  abdominal  sections.  When  prolonged  the  congestion  passes  into 
an  acute  nephritis.  It  may  be  caused  in  one  kidney  as  a  result  of  the 
nephrectomy  of  its  fellow.  Certain  ill-defined  centric  and  peripheral 
nervous  influences  and  neuroses  are  held  by  some  to  cause  an  active 
hyperemia  of  the  kidneys  through  a  vasomotor  paralysis  of  the  renal 
arteries. 

Symptoms. — There  may  be  a  dull  pain  in  the  lumbar  region,  with 
a  slight  elevation  of  the  temperature  and  pulse-rate.  The  urine  either 
is  scanty,  or,  as  in  cantharides-poisoning,  it  may  be  altogether  sup- 
pressed. It  is  dark,  the  specific  gravity  is  increased,  and  it  contains 
some  free  blood,  a  trace  of  albumin,  and  a  few  hyaline  tube-casts. 

Diagnosis. — The  absence  of  a  marked  quantity  of  albumin,  of  the 
numerous  and  various  casts,  of  dropsy,  and  of  uremic  symptoms  distin- 
guishes active  hyperemia  from  acute  nephritis. 

The  prognosis  is  quite  favorable  upon  the  removal  of  the  cause.  It 
must  be  borne  in  mind  that  a  frequent  repetition  of  the  attacks  may 
lead  to  a  nephritis. 

Treatment. — Absolute  rest  and  a  liquid  diet  should  be  ordered. 
Cupping  over  the  loins  or  the  use  of  hot  fomentations  should  be  prac- 
tised. The  free  use  of  water  and  other  diluents  or  mucilaginous  drinks 
should  be  encouraged.  Saline  laxatives  to  freely  open  the  bowels,  and 
the  use  of  hot  air  or  a  hot  pack  to  promote  sweating,  are  important  aids 
in  relieving  the  congested  kidneys. 

PASSIVE   HYPEREMIA. 
{Chronic  or  Passive  Congestion.) 

Definition. — A  chronic  venous  engorgement  of  the  renal  vessels, 
generally  secondary  to  diseases  of  certain  other  viscera. 

Pathology. — There  is  in  the  later  stages  a  characteristic  condition 
of  the  kidneys  called  '*  cyanotic  induration."  Earlier  in  the  case  the 
organs  are  enlarged,  firm,  and  of  a  dark,  bluish-red  color.  The  capsule 
is  usually  non-adherent.  On  section  the  medullary  substance  is  seen  to 
be  darker  red  than  the  cortex  and  coarsely  fibrous  in  appearance.    Micro- 
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Bcopic  examination  shows  the  capillaries  (both  glomerular  and  medullary) 
somewhat  dilated  and  the  walls  thickened.  The  epithelium  may  either 
be  unchanged  or  a  little  cloudy  and  swollen,  or,  later,  even  fatty  ;  the 
interstitial  tissue  may  be  slightly  increased,  especially  beneath  the  cap- 
sule of  the  kidney. 

Btiology. — Slost  commonly  the  renal  congestion  is  a  part  of  a  gen- 
eral venous  engorgement  due  to  chronic  cardiac,  pulmonary,  or  hepatic 
disease.  It  is  found  in  mitral  valvular  disease  with  ruptured  compen- 
sation of  the  heart ;  in  pulmonary  emphysema,  fibroid  phthisis,  and 
chronic  adhesive  pleurisy  ;  and  in  cirrhosis  of  the  liver.  The  ^^  cardiac 
kidney  "  is  the  commonest  variety.  Less  frequent  causes  of  congested 
kidneys  are  tumors,  the  pregnant  uterus,  and  ascites,  all  of  which  bring 
about  the  condition  through  pressure  upon  the  renal  veins.  Only  rarely 
may  passive  renal  congestion  be  due  to  thrombosis  of  the  ascending  vena 
cava  or  of  the  renal  veins. 

Symptoms. — These  are  accompanied  by  those  due  to  the  primary 
diseases  that  are  manifested  in  the  general  venous  congestion,  as  edema 
of  the  lower  extremities.  There  may  be  a  sensation  of  weight  in  the 
loins.  The  urine  is  diminished  in  quantity,  of  a  higher  specific  grav- 
ity, and  darker  in  color ;  it  contains  a  little  albumin,  some  blood-cor- 
puscles, and  a  few  hyaline  casts  and  epithelial  cells,  depending  upon  the 
chronicity  and  intensity  of  the  congestion.  Urates  may  be  deposited 
in  the  standing  urine. 

Diagnosis. — From  nephritis  passive  renal  congestion  may  be  differ- 
entiated by  the  comparative  absence  of  albumin,  casts,  general  dropsy, 
and  uremia,  and  by  the  undiminished  quantity  of  urea. 

Prognosis. — This  depends  upon  the  primary  cause.  Chronic  con- 
gestion may  pass  into  chronic  nephritis. 

Treatment. — Rest  and  a  light  and  easily  assimilable  diet,  together 
with  cardiac  tonics  and  diuretics,  are  indicated.  The  iniusion  of  dig- 
italis serves  a  good  purpose  by  increasing  the  quantity  of  urine  and 
clearing  it  of  albumin.     Basham's  mixture  is  a  useful  adjuvant. 

EMBOLIC   INFARCTIONS. 

Anemic  and  hemorrhagic  infarctions  of  the  kidney  are  of  pathologic 
rather  than  of  clinical  significance.  Cicatrices  may  result  from  these 
infarctions,  giving  rise  to  the  "embolic  contracted  kidney.''  Very 
rarely  the  sudden  appearance  of  a  slight  amount  of  blood  in  the  urine^ 
associated  with  cardiac  disease  and  possibly  with  a  sudden  severe  pain 
over  the  loin,  may  point  to  hemorrhagic  infarction. 


SPECIAL  PATHOLOGIC  STATES  OP  THE  UMNE. 

HEMATURIA. 

Definition. — The  presence  of  blood  in  the  urine. 

Btiology. — (1)  Local  or  renal  cause f<  of  hematuria  include  conges- 
tion (including  that  due  to  torsion  of  the  renal  vessels  in  certain  cases 
of  floating  kidney),  acute  inHammution  of  the  kidneys,  and  acute  ex- 
acerbations of  chronic  nephritis,  embolic  hemorrhagic  infarction,  renal 
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g|ftlculi    and    pyelitis,    tuberculosia,    malignant    renal    disease,    diffuse 

^Txangiomatous  condition   of  the    pelvic    submucous    tissue    (Myles), 

^c^tinoniYcosis    (O*    Israel),    bydatids,    traumatism,   and    parasites    (the 

^.^iaria  aangumls  homints  and  dwtoma  hannatobium  ( Bill  bar  k). 

_       (2)  Affections  of  the  Urinary  Traet^ — In  the  ureter,  calculi  or  lacera- 

^  ^  ^Ds  due  to  traumatism,  as  in  protracted  and  complicated  abdominal 

^-^^ctioDs;  in  the  i>ladder^  calculi,  malignant   tumors,  acute  cystitis,  ulce- 

^*^^^tion  and  rupture  of  varicose  veins  at  the  vesical  neck ;  and  in  the 

''^-^^rethra^  gonorrhea,  calculi,  parasites,  and  traumatism^^ruaj  all  cause 

^k^^ematuria. 

(3)  General  Digeastn. — ^Acute  specific  fevers  and  certain  blood-djs- 

•^^rasiie  (pyrpnra,  gout,  scurvy,  bemophilia,  malaria,  and  leukemia)  may 

"produce  hematuria.    Malarial  hematuria  in  mild  form  is  not  an  uncommon 

^feature  of  paludism  in  the  Middle  States  of  this  country,  and  may  occur 

after  the  manner  of  intermittent  malarial  paroxysms.     That  due  to  the 

renal  congestion  of  chronic  heart-,  lung-,  or  liver-disease  is  not  a  marked 

condition,  and  has  not  been  of  frequent  occurrence  in  my  experience. 

Senator  describes  an  interesting  and  unus^ual  form  of  hematuria  that 
h  sometimes  seen  in  young  persons  whose  health  may  be  i|uite  fair, 
the  blood  often  appearing  paroxysmally  an<l  without  apparent  cause 
('"renal  hemophilia'*),  or  "'renal  epistaxis '*  (Gull).  Hematuria  may 
be  also  a  manifestation  of  vicarious  menstruation. 

Endemic  hematuriti,  so  called,  is  that  variety  found  in  some  of  the 
tropical  regions  where  the  distoma  haematobium  (a  trematode  worm) 
abounds. 

Diagnosis. — This  has  for  its  object  the  discovery  (1)  of  blood  in 
the  urine,  and  (2)  of  the  source  of  the  hemorrhage.  Bloody  urine 
varies  in  color  according  to  the  (juantity  of  blood  present,  to  its  condi- 
tion (coagulability),  disposition,  and  the  length  of  time  present  in  the 
urine.  A  light  reddish  tinge  may  indicate  a  slight  quantity  of  blood. 
A  dark  coagulura  may  be  at  the  bottom  as  a  sediment,  with  small  clots 
floating  above  in  a  deep-red,  turbid  layer,  above  which,  again,  the  urine 
may  show  but  the  slightest  tint  of  red.  Or  the  urine  may  have  a  smoky- 
red  or  chocolate-hued  appearance.  Microscopically,  the  blood-corpuscles 
are  readily  discovered,  establishing  the  diagnosis  from  hemoglobinuria, 
in  which  condition  they  are  absent  Wlien  red  corpuscles  are  associated 
with  tube-casts,  renal  hemorrhage  may  be  positively  diagnosed.  In 
ammoniacal  urine  or  in  urine  of  low  specific  gravity  the  corpuscles  are 
very  pale  and  shadowy  (dissolved  hemoglobin).  After  remaining  in 
ordinarily  acid  and  diluted  urine  they  lose  their  disk-like  shape  and  swell 
into  spheres  of  a  smaller  diameter.  Urine  containing  blood  always 
shows  the  presence  of  albumin.  According  to  Newman,*  a  ratio  of  albu- 
min to  hemoglobin  in  excess  of  1  to  1,6  indicates  not  only  an  independent 
albuminuria,  but  also  a  renal  affection  as  the  cause  of  the  hematuria. 

ChemicaUi/^  the  hlood*pigment  may  be  detected  by  Heller's  test, 
which  consists  in  adding  liquor  potassse,  boiling  the  urine,  and  observ- 
ing the  flakes  of  precipitating  phosphates,  which  become  reddish-yellow 
or  brown  from  the  added  heraochromogen.  The  guaiacum  test  is  also 
used.  The  spectroscope  is  sometimes  employed  to  discover  the  bands 
produced  by  the  blood  coloring-matter. 

The  source  of  the  blood  in    hematuria    is  of  great  diagnostic  and 
^  Laruxt,  Julj  9,  1898. 
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therapeutic  importance.  In  renal  hemorrhage  tho  blood  is  thorongblj 
mixed  with  the  urine,  giving  a  uniformly  red  or  brown  color,  m*  in 
hiiiiorrhagic  nephritis.  Blood-easts  and  leukocytes  may  also  be  found. 
The  diseas*e  causing  hematuriM  may  be  traced  sometimes  by  a  study  of  ih^ 
urine ;  thus,  in  eases  of  valvular  cardiac  disease  the  Budaen  appearance 
of  hematuria  would  indicate  infarction  of  the  kidney.  The  diseoviry 
of  a  few  red  blood-corpuscles  in  a  concentrated  urine  would  point  1^ 
renal  congestion.  In  profuse  renal  hemorrhages  clots  representing  Djoolds 
of  the  renal  pelves  and  of  the  ureters  may  be  discharged*  Hemorrbige 
due  to  vah'ului^  is  usually  small  in  amount  and  appears  at  more  or  Icit 
prolonged  intervals,     Tubercular  hemorrhages  may  occur  very  seldoiB* 

Blood  from  the  ureters  is  usually  moulded  in  clots  in  the  ahape  of 
curved  cylinders,  and  ap]»ears  like  small  dark  worms  in  the  urine. 
Casta  from  the  ureters  are  often  secondary  to  hemorrhageei ;  in  raeh 
cases  the  hematuria  may  alternate  with  the  passage  of  clear  urine,  owing 
to  temporary  hemorrhages  or  to  the  blocking  of  the  ureter  on  the  da* 
eased  side.     (Sec  also  Fibrinuria.) 

Vemeal  hemorrhages  may  be  (|nite  copious.  The  blood  and  urine  are 
not  intimately  mixed,  and  large  clots  settle  on  standing.  The  firit  por- 
tions of  urine  discharged  may  not  be  bloody,  while  the  last  portion  romy 
consist  of  pure  blood. 

Finally,  nrefhral  blood  is  discharged  before  the  urine,  and  cither 
comes  away  freely  or  may  be  '* milked  out''  independently  of  uriuatian. 

The  endoscope  has  been  used  successfully  to  determine  the  source  of 
the  hemorrliijge  (which  kidney?).      It  is  especially  useful  in  i^onien. 

Prognosis, — This  varies  with  t!ie  primary  source  of  the  hematuria* 

Tlie  treattnent  consists  primarily  in  rest  in  bed.  The  applicatioa 
of  dry  cold  to  tlie  loijis  is  useful,  and  the  hypodermic  injection  of  crgotia 
is  to  be  recoumi ended  for  trial.  Internally,  such  hemostatics  as  the  ei- 
tract  of  haniamelis  virginica,  the  extract  of  hydrastis  canadensis,  gallit 
acid,  lead  acetate,  cah  ium  chlorid.  ergot,  and  opium  may  he  aaed* 
Cantharith'S  tincture  in  2-  to  5-drop  doses  has  been  tried  witk  sool 
results  in  hematuria  due  to  renal  congest  ion.  The  good  resultii  fonew* 
ing  the  use  of  a  10  per  cent,  solution  (a  pint  daily)  have  attracted 
attention  recently. 

HEMOGLOBmURIA, 


Befinitioiii — ^The  presence  of  blood-pigments,  espeeially  methemo- 

glohin,  in   the   urine. 

Etiology.— The  direct  cause  of  hemoglobinuria  is  a  condition  of 
the  hlood  in  which,  as  a  result  of  the  dissolutiou  of  the  red  corpuscles, 
the  heraogh>bin  is  set  free  and  is  excreted  by  the  kidneys. 

(1)  The  causes  of  the  hemolysis  are  principally  toxu\  and  include  the 
following:  {a)  F^oisons  (carbolic  and  pyrogallic  acids^  potassium  chlo- 
rate, napbtol.  phosphorus,  arseniuretted  hydrogen,  and  carbon  dioxid). 
(/»)  The  ingestion  of  poisonous  fungi  or  of  tainted  edible  mushrooms 
{Ileivt'i/a  eii('nk'nhf),  (<•)  The  poisons  of  certain  infectious  dii^eaiiai 
(scarlatina,  typhus  and  typhoid  fevers,  yellow  fever,  syphilis,  scuft-?, 
purpura).  (</)  Extc  u^^Ivc  hums,  the  absorption  of  hemorrhagic  eflTusion&v 
and  the  transf*isioti  of  animal  blood,  (t  j  Rarely  it  may  be  due  to  ex- 
posure to  cold  and  to  v  it  dent  physical  exertion.  (/)  The  so-called  epi- 
demic hemoglobinuria  (WinckeFs  disease)  occurring  in  the  newborn* 
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(2)  Paroxysmal  liemoglobiinma,  a  rare  and  ititeresting  variety,  may 
occur  without  any  apparent  cau^e  in  persons  enjoying  otherwise  good 
health.  It  appears  thus  distinctly  as  an  independent  disease.  Some 
of  these  cases,  however,  have  been  attributed  to  a  peculiar  susceptibility 
to  cold  (generally  or  locally  applied)  and  to  marked  exertion  ;  especially 
is  this  the  case  in  adnlt  white  males.  It  is  held  by  some  to  be  a 
mattifestation  of  Raynaud's  disease,  uricemia,  and  by  others  to  be  the 
result  of  syphilis* 

(3)  It  appears  as  a  symptom  of  maiarkt  (which  acts  like  the  other  infec- 
tious diseases)  in  the  southern  part  of  this  country,  where  the  pernicious 
varieties  of  malarial  toxemia  are  most  common.  This  is  termed  maltg- 
nant  malarial  hemQglohiuuria  or  hertioglobinuric  fever.  In  Afi*ica  it  is 
called  Mack- water  fever. 

Symptoms-^These  are  generally  the  symptoms  of  the  condition 
that  acconipanios  henioglohinuria.  In  paroxysmal  hemoglobinuria  the 
attacks  are  usually  sudden,  brief  in  duration,  and  sometimes  inter mit- 
tenty  especially  when  of  malarial  origin.  An  aneraic  condition  seems  to 
be  essential  to  the  production  of  malarial  hemoglobinuria,  Jaundiee 
may  be  an  associated  symptom.  The  hemoglobinuria  seldom  lasts  for 
more  than  two  days,  though  very  grave  cases  take  on  the  aspect  of  a 
pernicious  malarial  attack.  There  may  be  lumbar  fiains,  chills  and  fever, 
and  gastric  disturbances.  Urticaria  and  purpura  have  also  been  noted, 
as  has  anemia  in  cases  in  which  frequent  attacks  have  taken  place. 

Diagnosis. — This  is  made  by  an  examination  of  the  urine.  Macro- 
scop  ieaily,  it  is  of  a  red-brown  color,  slightly  turbitl,  with  a  reddish- 
brown  or  brownish-blaek  sediment.  The  reaction  is  usually  acid,  and 
the  specific  gravity  slightly  lowered.  The  microscopic  ieatures  that 
distinguish  hemoglobinuria  from  hematuria  are  variable.  In  the  former 
condition  few  or  no  red  corpuscles  are  pre-^ent,  and  the  few^  that  may  be 
seen  are  usually  colorless  (^'  shadows  '')  or  fragmentary.  Small  Hakes  or 
granules  of  disintegrated  hemoglobin  are  found,  and  are  brownish -black 
in  color.  There  may  be  also  brown -tinged  casts  and  epithelium. 
Chemically,  the  urine  is  found  tr  contain  albnnun,  for  the  discovery 
of  which  Heller's  and  the  guaiac  tests  for  blood-pigment  may  be 
tried.  The  former  has  been  described  in  the  preceding  discussion 
of  Hematuria,  The  (fuaiac  tf-af  consists  in  overlaying  with  urine  a 
i  mixture  of  the  tincture  of  guaiac  and  hydrogen  peroxid  or  the  oil  of 
turpentine  (equal  parts).  When  the  blood-coloring  matter  is  present, 
an  indigo-blue  ring  is  formed  above  a  white  resinous  deposit.  When 
shaken  a  lighter  blue  color  develops  throughout  the  contents.  By 
means  of  the  spectroscope  the  three  absorption-bands  of  methemoglobin 
may  be  seen  (red,  green,  and  yellow).  The  blood-serum  in  hemo- 
globinuria may  be  somewhat  red-tinged  on  account  of  the  dissolved 
hemoglobin.  The  hemoglobinuria  is  further  marked  by  the  aplasticity 
of  the  red  corpuscles,  by  their  pallor,  by  poikilocytosis,  and  by  the 
presence  of  the  irregular  flakes  of  hemoglobin. 

The  prognosis  of  hemoglobinuria  depends  upon  the  cause.  It  is 
favorable  in  the  ordinary  paroxysmal  form.  Malignant  malarial  hemo- 
globinuria, however,  is  often  fatal. 

Treattneilt. — Hemoglobinuria  is  rather  intractable.  During  the 
paroxysms  external  warmth  is  needed,  along  with  hot  drinks  to  encour- 
age perspiration.     In  malarial  cases  quinin,  and  in  syphilitic  the  iodids, 
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should  be  admiDistered ;  although  by  some  it  is  believed  that  qatQin 
may  aggravate  the  syDdrome  in  particular  cases. 

AIjBUMINURLA. 

Definition* — ^The  presence  of  albumin  in  the  urine. 

Pathology  and  Etiology. — The  immediate  cause  is  the  e«cape  of 
the  normal  blood-constituent^^,  serum -nlbtim in  and  serum-globulin,  from 
the  vessels  into  the  renal  tubulej^.  This  transudation  of  albumin  indi- 
cates either  a  transient  Jind  slight  or  a  permanent  and  grave  nutritional 
disturbance  of  either  the  epithelium  lining  the  glomeruli  or  of  that  of 
the  contained  tufts  of  capillaries,  or,  possibly^  of  the  membrana  propria 
,  or  the  epithelium  of  the  uriniferous  tubules.  These  changes  induce  and 
offer  an  abnormal  perviousness  to  the  albumin  of  the  blood. 

The  principal  cauaes  of  albuminuria  are — (1)  Those  a-ssociated  with 
definite  lesions  of  the  kidney  ;  nephritis,  acute  and  chronic ;  renal  con- 
gestions, active  and  passive  (the  latter  being  secondary  to  chronic  liver-, 
heart-,  and  lung-disease,  pregnancy,  or  tumors) ;  and  ciTtain  tcxentioM 
Among  the  last-named  are  included  scarlet  fever  (scarhttinal  nephriti#) 
and  gout.  Other  causes  are — amyloid  and  fatty  <legeneration  of  the 
kidney,  suppurative  nephritis,  and   renal   tumors  (cystic  kidney). 

Albuminuria  occurs  also  in  conditions  in  which  (ii)  the  renal  le^ioni 
are  either  slight  or  undemonstrable :  {a)  Thus,  it  is  pr€?sent  in  blood* 
changes,  as  in  chronic  lead-,  mercury-,  and  arsenic-poisoning,  scarry, 
purpura,  syphilis,  leukemia,  or  extreme  anemia,  and  in  cases  in  wbicli 
urobilin  or  bile-pigment  and  sugar  (glucose)  circulate  in  the  blood. 
Again,  slight  albuminuria  may  be  present  in  pregnancy  (kidney  of 
pretfnanci/)^  in  saccharin  diabetes,  and  after  ether is^at ion.  In  certaiii 
affections  of  the  nervouM  sf/stem  albumin  is  found  in  small  quantit^t  M 
after  an  epileptic  paroxysm,  in  tetanus,  injuries  to  the  head,  apoplexy, 
and  exojihthalmic  goiter, 

(b)  The  so-called  aecideittal  or  spurious  albuminuria  is  due  to  ihe 
presence  of  pus  or  blood ;  in  such  cases  the  condition  is  not  &  true 
renal  albuminuria,  since  it  is  commonly  associated  with  cystitis,  pyelitia, 
urethritis,  or  is  the  result  of  hemorrhage  from  the  pelvis  of  the  kidii«y, 
from  the  ureters,  bladder,  or  urethra. 

(c)  Febrile  albuminuria  is  of  rather  frequent  occurrence  in  dt^raaaa 
accompanied  by  pyrexia,  especially  vvbt^n  long  continued.  Among  thtsm 
are  typhoid  fever,  small-pox,  yellow  fever,  diphtheria,  and  even  intluensa, 
follicular  tonsillitis,  and  pneumonitis.  The  renal  changes  in  these  caaes 
are,  I  believe,  merely  a  transitory  cloudv  swelling  in  the  glumcntlii 
which,  together  with  the  albuminuria,  rarely  lasts  lonij      *'  r    *^      *     or, 

(fl)  Other  forms  of  albuminuria  have  been  styled  /  nv 

tionaK  (ratiiiicftf^  dietetic,  nruro(it\  intermittent,  and  ct^elu  :   n  no 

definite  lesions  of  the  kidney  are  found,  and  arc  denied  by  sou  «t» 

Recent  observers  are  inclined  to  believe  that  trivial,  non-p:  -n  ^vt 
renal  changes  occur  in  these  cases.  Slight  albuminuria  certuuiU  du^m 
occur  in  some  eases  after  a  heavy  meal  rich  in  albumin,  after  marked 
and  prolonged  muscular  exertion,  intense  emotion,  and  cold  bathing. 

(e)  Ct/ch>  albuminuria  hai*  come  to  be  of  greater  interest  and  impor* 
tance  in  later  years,  particularly  as  it  bears  upon  the  prognosis  and  upon 
life-insurance  risks.    In  this  variety  there  are  a  periodic  appearance  and 
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^Wietic^  of  albumm  in  the  urine.     The  albuminuric  paroxysms  are  very 
''•riiibie,   recurring  usuiilly  after  meals  or  on   exertion,  according  to 
*pttie,  largely  the  result  of  tlie  asaumption  of  the  upright  posture  upon 
'"^^'Hg  from  bed,  but  generally  being  absent  during  rest  at  night     The 
^^bumin  is  present   in    but   small    ijuantity,  and   only  rarely  are   casts 
vtJ^yaline)  found.     The  urinary  features  are  otlierwise  normal,  and  the 
^:^eompanying  signs  and  symptoms   common  to   nephritis   are   absent 
Cyclic  albuminuria  is  most  common  in  adolescent  anemic  males,  of  poor 
^ntntion(gastro-jntcstinal  auto-intoxication?),  dyspeptic,  neuralgic,  often 
Neurotic,  and  even  hysteric.      Under  careful  management  these  cases 
Ordinarily  recover.     There  is,  however,  a  class  of  cases  in   which  the 
^ilbuminuria  is  persistent,  thowgh  hut  a  mere  trace  of  albumin  may  be 
detected,  and  neither  can  tube-custs  be  found  nor  are  symptoms  com- 
plained of.     However,  an   insidious  degeneration  of  kidney-structure 
may  manifest  itself  many  years  later.      According  to  Rimault,  albumin- 
uria may  rarely  be  even   heredifart/.      Slight  SfJiiie  allfuminta'ia^  with- 
out evitience  of  renal  disease,  is  not  uncommon. 

Diagnosis. — This  rests  upon  the  discovery  of  albumin  by  means  of 
any  one  or  more  of  the  reliable  tests  shortly  to  be  described.  Since 
albuminuria  is  no  more  synonymous  with  nephritis  than  is  glycosuria 
or  polyuria  with  diabetes  raellitus,  it  becomes  important  and  necessary, 
both  for  prognostic  and  therapeutic  reasons,  to  differentiate  between  the 
BO-called  functional  iilbiiminuria,  the  cyclic  variety,  and  those  associated 
with  coarse  anil  definite  anatomic  lesions  of  the  kidney. 

Differential  Diagnosis.— Inquiry  and  careful  inference  concerning  the 
etiology  of  a  given  case  must  be  made.  Renal  albumhiuria  is  persistent 
and  of  considerable  quantity,  except  in  chronic  interstitial  nephritis. 
Tnbe-casts  are  usually  present.  Fiuwtional  alhmnmuritt  is  slight  and 
inconstant.  Tube-casts  are  either  absent  or  exceedingly  few  in  num- 
ber in  the  latter.  Again,  in  the  former  variety  general  symptoms,  as 
dropsy,  cardiac  hypertrophy,  anemia,  a!id  uremic  prodromes,  are  pres- 
ent. It  is  true  that  slight  edema  is  sometimes  found  in  cyclic  albumi- 
nuria, but  this  is  probably  due  to  the  marked  anemia  that  is  so  often 
seen*  When  the  quantity  of  albumin  is  disproportionately  hirge  in 
Mpurioua  alhumiuuna.  a  suspicion  of  coexisting  renal  albuminuria  should 
he  aroused  (Strumpell). 

Tests  for  Alhutnhi. — Two  samples  of  urine,  one  of  the  morning  before 
any  food  is  taken,  and  one  of  the  evening  before  the  patient  retires, 
should  be  examined.  Care  should  be  taken  that  there  be  no  contamina- 
tion of  the  urine  with  the  menstniaU  leukorrheal,  or  urethral  discharges. 
The  smallest  <[uantity  can  be  detected  only  by  its  coagulum  rendering 
the  urine  turbid  ;  hence  any  turbidity  present  before  the  given  test  is 
made  should  be  removed  by  filtration,  unless  this  turbidity  be  due  to 
urates,  when  a  little  warming  of  the  tube  will  render  the  urine  clear. 

(1)  Boiling  Teit.- — This  is  the  commonest  and  I  think  the  most  reli- 
able practical  test  for  albumin.  The  tube  is  filled  about  two-thirds  full 
of  urine.  If  alkaline  or  neutral  in  reaction,  a  drop  of  acetic  or  nitric 
acid  is  added ;  an  excess  of  acid  must  be  carefully  avoided,  lest  the 
albumin  (if  present)  be  conyerte<l  into  a  non-coagulable  form.  The  tube, 
held  aslant,  is  then  applied  to  the  flame,  and  slowly  revolved  with  the 
fingers,  so  that  the  upper  portion  of  the  column  of  urine  is  brought  to 
the  boiling-point.     A  comparison  of  this  with  the  lower  portion  of  the 
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urine  is  made.  Any  turbidity  is  due  to  albumin  or  pboapbalM.  If 
albumin^  adding  a  few  drops  of  nitric  acid  will  increase  and  thicken  the 
coagulum ;  if  phosphate,  the  opaqueness  will  be  cleared  at  once. 

(2)  Heller  9  Nitric-acid  Test, — This  is  easily  performed,  and  is  boUt 
delicite  and  satisfactory.  About  1  c.cm.  of  nitric  acid  is  poured  into  m 
tube,  and  some  urine  is  allowed  to  flow  slowly  from  a  pipet  and  settle 
upon  the  acid.  The  presence  of  albumin  is  indicated  by  a  white  ring  at 
the  point  of  contact  of  the  two  liquids*  Uric  acid,  urates,  and  certain 
urinary  coloring-matters  form  a  pink  or  deep*red  ring  or  zone ;  this 
forms,  as  a  rule,  above  the  juncture  of  the  acid  and  urine,  llemialbu- 
mose  also  gives  a  white  zone,  but  does  not  respond  to  the  boiling  teat  ms 
does  serum-albumin. 

(3)  Jo/nimn»  Pieric-acid  Test. — To  filtered  urine  in  a  test-tube  are 
slowly  added  a  few  drops  of  a  saturated  watery  solution  of  picric  acid. 
Immediate  turbidity  indicates  albumin.  Some  authorities  prefer  ibia  a 
dram  or  two  (4.0-8,0)  of  the  yellow  fluid  be  placed  gently  on  the  surface 
of  the  urine,  when,  if  albumin  is  present,  a  white  sione  at  oii«  ]*»- 
rent,  together  with  a  haziness  that  spreads  downward  with  tli  nn 
of  the  li<juids.  Heating  emphiLsizes  the  evidence  of  the  test,  which  U 
extremely  sensitive, 

(4)  Robtfrts*  nitric'tnaijneinum  test  is  also  very  delicate.  It  constalB 
in  using  the  following  mi-xture,  just  as  in  Heller's  test:  one  volnme  erf 
concentrated  nitric  acid^  added  to  five  volumes  of  a  saturated  solution 
of  magnesium  sulphate. 

(5)  Tricltloraretie-aeid  Test — This  will  discover  minute  traces  of 
albumin,  but  has  the  disadvantage  that  it  responds  to  nudeo*mlbuniin 
as  well  as  to  serum-albumin.  A  few  crystals  may  bo  dropped  into  ibe 
urine,  or  a  saturated  solution  may  be  used  after  the  ''contact  method/* 
when,  if  albumin  be  present,  a  white  coagulum  forms.  This  and  ikt 
Geisler  test-papers  (Vierordt)  constitute  portable  and  handy  tests. 

(6)  The  aeeCic-acid  and  potusHium-fcrroc^/anid  test  is  also  valuable 
and  minutely  sensitive.  The  urine  is  first  made  decidedly  acid  with 
acetic  acid,  A  few  drops  of  a  freshly  prepared  solution  of  potassium 
ferrocyanid  are  then  added,  and  if  either  albumin  or  bemialbumose  b« 
present,  it  will  be  precipitated. 

(7)  Quautitatit*e  Test — EsbacJis  Alhttminonietcr, — This  consista  m 
using  a  graduated  test-tube,  into  which  definite  amounts  of  urine  and  a 
reagent  composed  of  10  parts  of  picric  acid,  20  of  citric  acid,  and  enough 
water  to  make  1000  parts  are  carefully  mixed  by  reversing  several  tintes 
the  stoppered  tube.  After  allowing  this  to  stand  about  twenty-four 
hours,  the  height  of  the  precipitated  albumin  is  read  off  on  an  etched 
scale,  which  will  indicate  approximately  the  parts  per  thousand*  Not 
less  than  0,5  parts  per  thousand  can  be  estimated  correctly,  however. 
Should  there  be  a  hematuria,  if  the  percentage  of  albumin  by  Esbach'a 
method^  divided  into  the  number  of  red  cells  per  cubic  centimeter  of 
urine,  is  less  than  30,000,  it  suggests  a  purely  hematnrir  albuminuria: 
if  greater,  it  suggests  an  independent  albuminuria  (Goldberg). 

Prognosis* — Etiologic  considerations  bear  heavily  in  this  nsmtter* 
Functional  abuminuria  is  of  favorable  import,  as  a  rule.  The  febrile, 
hemic,  cyclic,  and  paroxysmal  varieties  usually  clear  up  with  eonvalea* 
cence  and  with  advancing  years  (in  the  latter  case).  The  peraiaU^noe 
of  albumin  in  theae  oases,  however,  even  in  slight  amounts  or  at  vari* 
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able  periods,  should  cause  suspicion,  since  there  must  be  some  glome- 
ralar  renal  change  to  account  foj-  the  disorder,  the  tendency  of  which  is 
to  progress  steadily  and  insidiously.  Especially  is  this  true  wLeu  there 
is  associated  a  gradually  increasing  arterial  tension.  The  presence  of 
tube-casts  is  conclusive  of  structural  change  in  the  kidneys,  marked  by 
degenerations  and  by  exudative  and  productive  inflammation,  either 
acute  or  chronic. 

ALBUMOSUBIA. 

True  peptone  (Kuhne)  has  never  been  demonstrated  in  the  urine.  The 
80-called  peptones  discovered  by  Devoto's  and  other  methods  are  really 
alhumoses.  These  albumoses  (proto-,  tk'utero,  hemi-)  are  found  in  acute 
fevers,  and  in  acute  suppurations  or  when  resolution  of  intlammatory 
effusions  is  going  on,  as  in  lobar  pneumonia.  They  may  be  founrl  also 
in  acute  rheumatism,  scorbutus,  myxedema  (FitK),  primary  multiple 
sarcoma  of  bone/  and  in  certain  forms  of  metallic  and  ptoniain  or  bac- 
terial poisoning.  Albumosuria  may  bo  i*uspccted  when,  after  negative 
results  with  the  boiling  and  nitric-aeid  tests,  cold  acetic  acid  produces 
a  cloudiness,  Tbis  suspicion  may  be  confirmed  by  the  Inuret  test,  as 
fillowg ;  Any  albumin  that  is  present  must  first  be  coagulated  and  re- 
moved. Then,  after  placing  some  Feb  lingua  solution  in  a  test-tube,  an 
equal  quantity  of  urine  is  allowe^l  to  come  in  contact  with  it,  when,  if 
albumoses  be  in  the  latter,  a  rose-pink  zone  or  halo  appears  at  or  near 
the  point  of  contact 

ffemialbumose  is  formed  in  the  urine  in  osteomalacia,  in  chronic 
suppunitions,  an*l  in  sarcomatous  disease  of  the  spinal  cord,  though  the 
clinical  significance  of  the  substance  has  not  been  fully  determined. 

INDICANUEIA. 

Definition. — The  presence  of  a  pathologic  quantity  of  indican  in 
the  urine. 

Indican  occurs  in  the  urine  in  health  in  very  small  quantities  as  a 
colorless  compound,  and  is,  chemically  speaking,  indoxyUpotasaium 
sulphate. 

Pathology  and  Etiology. — ^Indican  is  increased  abnormally  in 
the  urine  by  any  disorder  whereby  large  qnantities  of  albuminous  mat- 
ters are  decomposed.  Thus,  it  occurs  in  intestinal  libstruction,  especi- 
ally when  the  caliber  of  the  small  bowel  is  diminished  from  any  cause 
so  as  to  produce  a  stagnation  of  the  contents  and  a  conscijuent  decom- 
position  from  bacterial  action,  especially  the  action  of  large  numbers 
of  the  common  colon-bacillus,  Inder  such  circumstances  indol  and 
phenol  are  formed.  The  former,  being  absorbed  and  oxidized  into  in- 
doxyL  finally  appears  in  the  urine  in  combination  with  potassium  sul- 
phate.  Acute  peritonitis,  obstinate  and  chronic  constipation,  wasting 
diseases,  and  cachectic  conditions  in  which  there  is  a  considerable  de- 
struction of  albuminoids?  (as  in  Addison's  disease,  neoplasmata.  cholera 
Asiatica,  and  empyema)  ustially  have  an  associated  indicanuria.  An 
increase  of  the  aromatic  sulphates  in  general,  or  an  increase  in  pro- 
portion to  the  fixed  sulphates,  is  especially  significant  of  intestinal  pu- 
trefactive processes.     Since  the  pancreatic  secretion  peptonizes  the  pro- 
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teids  firom  which  arise  leucin  and  tyrosin,  and  these  in  turn  are  decom- 
posed into  skatol,  indol,  and  phenol,  it  is  stated  (Piseuti)  that  any  ob- 
struction preventing  the  flow  of  the  pancreatic  juice  into  the  bowel 
would  be  reflected  in  a  diminished  quantity  of  indican  in  the  urine.  On 
the  other  hand,  any  epigastric  tumor  suspected  of  pressing  upon  the 
small  intestines  would  be  accompanied  with  indicanuria. 

Diagnosis. — This  depends  upon  the  demonstration  of  indican  by 
adding  strong  oxidizing  agents,  which  decompose  this  product  and  set  the 
indigo  or  pigment  free.  At  times  sufficient  oxidation  of  the  indican  has 
taken  place  in  the  urine  before  any  chemical  test  is  applied,  so  that  a 
bluish  tinge  is  given  thereto.  This  may  be  seen  in  urine  that  has 
been  standing  for  some  time,  the  sediment  giving  a  bluish  reflection,  or 
there  may  be  a  blue-turbid  film  on  the  surface.  In  the  urine  of  indican- 
uria, moreover,  where  putrefaction  is  marked,  a  pronounced  blue-black 
color  may  be  present. 

Teats, — Jaffes  well-known  test  consists  in  mixing  equal  volumes  of 
urine  and  hydrochloric  acid,  and  then  adding,  drop  by  drop,  a  concen- 
trated solution  of  chlorinated  lime,  shaking  the  tube  after  each  ad- 
dition.    A  strong  indigo-blue  color  appears  if  there  is  much  indican. 

A  good  modified  test  is  the  use  of  fuming  nitro-hydrochloric  acid 
and  urine  (equal  parts)  and  a  saturated  solution  of  chlorinated  potash, 
u^  as  in  the  above  method.  A  blue-black  cloud  or  ring  appears  below 
the  surface.  If  a  few  drops  of  chloroform  are  then  added  and  the  mix- 
ture is  agitated  slightly,  a  blue  color  settles  at  the  bottom,  owing  to  the 
ekloToiorm  carrying  with  it  the  oxidized  indican. 

PYUBIA. 

Definition. — The  presence  of  pus  in  the  urine. 

Btiology. — Pyuria  is  due  to  (1)  suppurative  inflammation  along  some 
5N»JrtN>*\  x>f  tho  genito-urinary  tract,  or  (2)  to  the  rupture  of  adjacent  ab- 
^'^tt;?^  twt<^  tho  tract. 

fSti'Mf  im<i  Pt/i'lO'7iephriti8, — Pus  from  the  pelvis  of  the  kidney  may 
W  i^  5v^  v-^loulous,  tuberculous,  or  other  irritation.  It  is  associated  at 
viitt^^  %:55v  tho  **  railed"  or  transitional  epithelium  usually  seen  early  in 
viw  st*^^  lu  pyolo-nephritis  casts  may  indicate  renal  involvement, 
%itlK><*;i^  \\  iil\\>xx\i\  bo  borne  in  mind  that  in  abscess  of  the  kidney  pus 
»tt<^>  V  U'Svhjir>:od  continuously  without  the  appearance  of  any  casts  in 
liiv'  uMuc  v%lu>its%>ovor.  One  such  case  came  to  necropsy  under  the  ob- 
^^u^.-^iu^a  v»f  H,  S.  Anders,  in  which  small  uratic  calculi  were  dis- 
caxU5;\^i  »v»^  ikud  thon  for  several  years.  Later,  several  larger  stones 
H\>i\»  vvaiv»vcxl  tV\nu  tho  bladder  by  ^Villard  by  suprapubic  cystotomy,  in 
I  ho  'K»po  *A\M  bv  drainage  and  irrigation  of  the  bladder  the  marked 
ji\mM  uui^hi  ^ubisido  or  cease.  The  abdominal  opening  healed  in  a  few 
♦uou;ov  *J«^i^  whilst  bladder-symptoms  were  absent  after  removal  of  the 
vuU'uIu  '»vuM<%  |;H*r^i5ittHl.  Death  having  occurred  suddenly  from  coro- 
•iu;v  ^uvi^  4*>v<v<o  »nd  interstitial  myocarditis,  it  was  found  postmortem 
:.uk\  k  itv;v  ^VvXNss  vHvupiod  the  lower  third  of  the  left  kidney,  which 
A.4.X  »;Kxi  *^  I'l  Niu^lK  dark,  and  irregularly-shaped  calculi.  A  thick 
j»soj,^xu.v  usiUv»tt*uo  surnnmded  the  purulent  and  calculous  contents. 
\V\*4^^;x  *is4v  K^uud  at  any  time  during  life,  though  repeated  exami- 
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natioQS  were  made,  and,  remarkable  as  it  seems,  renal  symptoms  were 
ftltogetber  absent. 

The  pyuria  is  sometimes  intermittent^  one  ureter  becoming  tempor- 
arily occluded  (on  the  side  of  the  disease),  the  clear,  normal  urine  from 
the  healthy  kidney  passin*^  until  the  ureteral  obstruction  is  relieved,  when 
pus  again  appears.  Purulent  urine  from  the  kidney  is  usually  acid  in 
reaction,  except  when  the  pyelo-nepbritis  is  secondary  to  cystitis,  when 
it  is  more  apt  to  be  alkaline  and  to  contain  a  decided  quantity  of  mucus, 
CyMitis.—VyxxTivL  in  this  affection  is  fetid  in  most  cases.  Bladder- 
symptoms  are  marked.  The  urine  is  alkaline,  and  a  strinj^v,  tenacious 
muco-pus  comes  with  the  last  portions.  Triple  phosphates  are  often  found. 
The  pus  and  urine  are  not  so  intimately  mixed  as  in  pyelonephritis. 

Urethritis. — The  pus  is  in  small  quantities,  is  passed  in  advance  of 
the  nrine,  and  can  be  ''milked  out''  from  the  male  urethra.  There  is 
usually  a  history  of  gonorrheal  infection,  and  the  gonococcus  may  be 
demonstrated  in  most  cases. 

Rupture  of  contiguous  abscejsses  into  the  urinary  tract  is  accompanied 
usually  with  a  sudden  discharge  of  a  lurge  tjuantity  of  pus  in  the  urine, 
preceded  by  symptoms  of  abscess  elsewhere,  as  in  the  pelvis  or  right 
iliac  fossa  (suppurative  appendicitis)  or  perinephric  abscess.  The 
pyuria  disappears  as  abruptly  as  it  came  on,  or  lasts  but  a  few  days, 
lessening  gradually  until  tuere  is  a  complete  cessation.  The  strongylus 
ffiifiitt  in  the  pelvis  of  the  kidney  causes  pyuria  as  well  as  hematuria. 

I>iagllO§is< — ^Pus  gives  a  greenish-yellow  or  yellowish-white  tinge 
to  the  urine  and  sediment,  the  bitter  very  often  becoming  very -tenacious 
or  jelly-like  from  the  presence  of  mucus.  It  may  resemble  a  phosphatic 
precipitate,  as  in  cystitis;  the  latter,  however,  is  white,  lighter,  more  gran- 
ular, and  not  so  thick  or  tenacious.  Microscopically,  a  positive  diagnosis 
is  made  by  the  discovery  of  pus-corpuscles  (or  leukocytes)  with  their 
granular  protoplasm,  which  has  the  faculty  nf  clearing  up  and  showing 
one  or  more  nuclei  upon  the  addition  of  acetic  acid.  The  corpuscles  are 
either  more  or  less  swollen  and  clear,  or  opaque,  granular,  or  even 
nucleated,  according  to  their  number,  the  length  of  time  in  the  urine^ 
and  the  degree  of  alkalinity  or  acidity  of  the  latter.  The  greater  the 
change  in  the  urine,  the  more  marked  the  change  in  the  corpuscles,  A 
few  phosphatic  crystals  may  be  seen,  and  epithelium  more  or  less  cha- 
raiCteristic  of  the  seat  of  suppuration  is  present. 

Chemically,  there  is  slight  albuminuria*  a  marked  amount  of  albumin 
usually  indicating  renal  disease.  Nephritis  may  be  diagnosed  in  con- 
nection with  pyuria  by  the  discovery  of  casts.  Un  the  addition  of 
liquor  potassa'  to  urine  containing  pus  the  latter  is  converted  into  a 
clear  gelatinoid  substance;  mucus,  on  the  otlier  hand,  becomes  thin  nnd 
flocculent.  Mucus  may  also  he  distinguished  from  pus  by  its  failure  to 
react  to  cold  nitric  acid,  whilst  the  albumin  of  purulent  fluid  coagulates. 


CHYLUBIA. 

Definition. — The  presence  of  chyle  in  the  urine. 
'  Etiology. — This  interesting  condition  may  be  either  parasitic  or 
-parasitic  in  origin.    The  former  type  is  more  common  in  the  tropics, 
and  is  caused  by  an  engorgement  and  rupture  of  the  bladder  or  renal 
lytnph-vessels,  due  to  obstruction  of  the  larger  branches  of  the  thoracic 
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duct  or  in  the  duct  itself,  by  the  filaria  sanguinis  hominis  {vide  Filaria- 
sis).  The  latter  form,  the  pathology  of  which  is  not  definitely  known,  is 
occasionally  found  in  temperate  regions.  It  is  held  to  follow  injuries  to 
the  lymphatic  ducts,  and  may  be  associated  with  pregnancy. 

Diagnosis. — The  urine  is  increased  in  quantity,  and  has  a  milky 
turbidity  (galacturia)  due  to  the  emulsified  fat.  After  standing  for  a  time 
a  light  coagulum  settles  to  the  bottom  and  a  creamy  pellicle  of  fat  rises 
to  the  surface.  The  sediment  contains  also  the  fibrin  of  the  chyle.  Some- 
times as  much  as  2  or  3  per  cent,  of  fat  is  present  (lipuria) ;  this  may 
be  tested  by  agitating  a  portion  of  the  urine  with  ether,  whereupon 
the  turbidity  disappears.  Owing  to  the  serum-albumin  in  the  chyle,  the 
various  tests  for  that  substance  would  show  traces  of  its  presence  in 
chyluria.  Hematuria  may  be  associated  with  chyluria,  especially  in 
parasitic  cases,  in  which  case  the  blood  comes  from  ruptured  veins  and 
tinges  the  urine  accordingly.  Microscopically,  chyle-containing  urine 
resembles  milk  in  its  millions  of  fine  granules  and  fat-droplets. 

Prognosis. — Chyluria  is  intermittent  in  its  appearance,  correspond- 
ing to  the  times  of  rupture  of  the  vesical  lymphatics,  and  may  last  for 
years.  The  prognosis  of  non-parasitic  chyluria  is  good  as  to  life,  but 
unfavorable  as  to  cure. 

CHOLUItlA. 

Definition. — The  presence  of  bile-pigment  in  the  urine. 

etiology. — Choluria  may  be  caused  by  any  disease,  local  or  generals, 
in  which  jaundice  is  a  symptom. 

Diagnosis. — Bile-stained  urine  has  a  color  varying  from  a  sreen- 
ish-yellow  to  a  brownish-green  or  brown-black,  resembling  porter.  When 
shaken  its  foam  assumes  a  characteristic  yellow  or  greenish-yellow  color. 
White  filter-paper  dipped  in  the  urine  is  stained  yellow. 

Tests. — The  chloroform  test  consists  in  adding  this  substance  to  the 
urine  and  allowing  it  to  settle  to  the  bottom  of  the  tube.  If  bile  or 
pigment  be  present,  the  gravitated  chloroform  will  be  colored  yellow. 

Gmelins  test  is  most  commonly  employed,  though  it  is  not  the  most 
delicate.  A  few  drops  of  urine  and  nitric  acid  are  allowed  to  run 
together  on  a  white  porcelain  plate ;  if  bile-pigment  (bilirubin)  be  con- 
tained in  the  urine,  a  play  of  colors  ensues,  the  green  predominating,  fol- 
lowed by  the  blue,  violet,  and  red,  each  shade  representing  a  new  form 
of  pigment.  The  first  color  noticed  (green)  corresponds  to  the  biliver- 
din  or  normal  bile-pigment  of  herbaceous  animals.  This  oxidation  of 
bilirubin  into  biliverdin  is  better  accomplished  by  nitric  acid  containing 
a  little  nitrous  acid.  Hence,  the  test  may  be  improved  by  adding  enough 
fuming  nitric  to  ordiniiry  nitric  acid  to  form  a  yellow  trace  of  the  nitrous 
acid.  This  may  be  placed  in  a  test-tube  or  wine-glass,  and  some  of  the 
urine  added  gently  from  a  pipet.  Bile-pigment  will  be  indicated  by 
successive  rings  of  green,  blue,  violet,  and  red  from  above  downward; 
this  occurs,  however,  only  when  the  bile-pigment  is  present  in  consider- 
able (juantitios. 

RoHenbacliH  tent  is  a  modification  of  (jrmelin's,  and  is  more  distinct. 
The  urine  is  first  filtered,  and  a  drop  or  two  of  the  nitric-nitrous  acid  is 
then  poured  upon  the  filter-paper,  when  the  characteristic  colored  rings 
will  appear  if  bile  be  present.  According  to  Penzoldt,  the  Gmelin- 
Rosenbach  test  is  made  more  distinct  by  acidulating  the  filtrate  with 
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acetic  acid  and  pouring  a  thin  layer  into  a  white  shallow  dish.  The 
acetic  acid  assumes  a  greenish-yellow,  and  later  a  green,  or  even  a  blue- 
green,  shade  if  bile  be  in  the  urine.  This  reaction  is  quickened  or  in- 
tensified by  the  application  of  heat  to  the  liquids. 

In  the  Marechal-Rosin  teat  a  mixture  of  one  part  of  the  tincture  of 
iodin  and  ten  parts  of  alcohol  is  spread  in  a  deep  layer  over  the  suspected 
urine  in  a  test-tube  or  glass.  A  grass-green  ring  forms  at  the  point  of 
contact  in  choluria. 

Bile-adds. — These  are  principally  the  glycocholic  and  taurocholic 
acids.  Traces  are  found  in  normal  urine,  and  their  clinical  significance 
or  diagnostic  importance,  as  far  as  is  known,  is  practically  nil. 

When  testing  for  bile-acids  the  Stranburger  modification  of  Petten- 
kofer's  method  may  be  used,  as  follows :  '^  After  isolation  cane-sugar  is 
added  to  the  extract,  which  is  then  filtered.  A  drop  or  two  of  strong 
sulphuric  acid  is  spread  on  the  dried  filter ;  a  violet  or  purple  color 
appears"  (Musser). 

Other  constituents  of  the  urine  in  choluria  of  long  standing  are 
slight  quantities  of  albumin  and  icteric  or  yellow  bile-stained  hyaline 
or  finely -granular  casts. 

A  point  in  differential  diagnosis  should  be  noted  in  connection  with 
the  fact  that  certain  drugs^  as  rhubarb  and  santonin,  when  given  intern- 
ally, may  produce  a  discoloration  of  the  urine  similar  to  that  caused  by 
the  presence  of  bile.  On  agitation,  however,  there  will  be  no  yellow 
foam  and  no  reaction  to  the  tests  for  bile,  while  the  addition  of  liquor 
potassse  causes  a  red  color. 

UBOBILINXTRIA. 

Definition. — The  presence  of  pathologic  quantities  of  urobilin  in 
the  urine.  Urobilin  is  the  principal  coloring-matter  of  the  urine,  and 
hence  is  present  in  normal  urine  in  small  quantity.  It  is  derived  from 
hematoidin  or  bilirubin  as  a  product  of  the  reduction  of  these  substances 
in  the  tissues  and  blood-vessels. 

When  present  in  large  quantities  urobilin  gives  to  the  urine  a  red- 
brown  color.  This  is  seen  in  fevers,  varying  in  depth  of  shade  accord- 
ing to  the  degree  of  pyrexia ;  also  in  diseases  of  the  liver,  after  hemor- 
rhagic effusions  (due  to  resorption),  in  the  hemorrhagic  diathesis,  in 
purpura,  and  in  progressive  pernicious  anemia. 

When  deposited  in  the  tissues  it  gives  rise  to  a  form  of  jaundice — 
in  which  there  is  a  brownish  discoloration  of  the  skin — called  urobilin- 
icterus. 

Diagnosis. — The  presence  of  urobilin  is  best  detected  by  a  spectro- 
scopic examination.  A  marked  absorption-band  between  Frauenhofer's 
lines  (f  and  b),  fading  off"  from  the  green  into  the  blue,  is  characteristic. 
Chemically,  the  addition  of  a  few  drops  of  a  watery  solution  of  zinc 
chlorid  to  the  urine  will  cause  the  peculiar  red-green  fluorescence  of 
urobilin  to  appear. 

GLYCOSURIA. 

Definition. — The  presence  of  sugar  (glucose)  in  the  urine.  Nor- 
mally, a  trace  of  sugar  is  present  in  the  blood  (glykemia),  but  it  may 
be  doubted  whether  any  is  excreted  in  the  urine  in  health,  except  after 
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the  ingestion  of  an  excesg  of  food  rich  in  saochariiie  or  starch}*  sab- 
stances.    Uric  acid  may  give  the  same  reactions  as  glucose  in  the  urine. 

Etiology. — The  causes  of  glycosuria  may  be  enumerated  as  tbUoHs; 
(1)  Diabetes  mellitus — the  most  common*  (2)  Certain  diseases,  like 
gout  {inteHnittent  gh/co9uria)s  cholera*  typhoid,  typhun^  and  scarlel 
fevers,  whooping-cough,  diphtheria,  malaria  {paroxysmal  tjlyeosuria^ 
tetanus,  phthisiH,  hepatic  cirrhosis^  and  organic  nervous  diseasefi,  espe- 
cially those  affecting  the  medulla  and  involving  the  floor  of  the  fourth 
ventricle.  Ulycosuria  may  also  result  from  psychic  causes^  as  excessive 
mental  exertion,  extreme  emotional  activity  (grief,  worry,  and  flhock)^ 
from  injuries  and  after  operations'  as  cerebral  concussion  and  bemor^ 
rhage,  and  fracture  of  the  skull,  from  apoplexy,  cerebro-spinal  \neniD- 
gitis,  and  after  epileptic  paroxysms.  (3)  Pregnancy*  (4)  Certain  tnxie 
agents  cause  a  transient  glycosuria,  among  these  being  carbon  monoxide 
morphin,  atrofdn,'  hydrocyanic  acid,  amyl  nitrite,  curare,  rliloral.  alcohol^ 
mercury,  arsenic,  turpentine,  copaiba  (Bettman),  phlori«hin,  and  varioiti 
coal-tar  derivatives,  as  salicylic  acid  and  salol.  This  source  of  glyoo- 
suriu  has  been  experimentally  demonstrated  in  dogs  by  Paul  Gibier,  of 
the  New  York  Pasteur  Instilute.  (5)  Obesity  and  thyrtiidismu?  m^j 
cause  a  temporary  glycosuria  (lipogenic).  (6)  Pancreatic  disease  (chronic 
interstitial  pancreatitis  and,  less  commonly,  panereutic  calculi,  carcinouia, 
and  cysts).  (7)  Glycosuria  may  occur  in  exopthhaluiic  goiter,  and,  accord* 
ing  to  Lyman,  may  be  present  for  a  short  time  in  (8)  diabetes  insipiduii. 
(9)  Heredity  probably  plays  a  part  in  predi^sposing  to  glycosuria  in  cer- 
tain cases,  particularly  in  the  permanent  affection.  (10)  Dietetic  or 
alimentary  glycosuria  may  at  times  be  noted,  as  in  beer-drinker*. 

Diagnosis.- — The  dailv  ijuantity  of  the  urine  of  typical  glvcrtaiina — 
i,  e.,  when  m^isking  saccharine  diabetes — is  greatly  increasecl  i- 

ounccs — 2  liters — and  over  per  dicm)',  it  is  of  high  specific  gra  ^  ,  -5 
and  over),  of  a  clear,  pale-yellow  color,  a  ''  ripe-fmit  **  odor,  a  sweetisli 
taste,  and  an  acid  reaction  that  is  intensified  on  standing,  owing  to  the 
fermentation  of  the  sugar.  Albuminuria  may  be  associated  with  glyco- 
suria, and  the  albumin  should  be  removed  before  testing  for  sugar. 
Again,  since  urine  of  high  color,  heavy  density,  and  marked  iicidity 
often  contains  uric  acid,  and  since  this  substance  rrspondj*  to  the  ^tig^f 
tests,  care  must  be  exercised  lest  a  false  conclusion  be  drawn. 

Teats. — The  most  important  of  these  depend  mainly  upon  the  fie- 
cuHar  property  of  glucose  in  reducing  the  blue  oxid  of  copper  to  the 
orange  or  red  suboxid.  It  must  be  remembered  that  other  metallic  sub- 
stances are  similarly  decomposed. 

(1)  Fekhmfs  Test. — Two  solutions  are  used,  erjual  parta  betn^  mixed 
to  form  the  Fehling's  solution,  as  follows  : 

Solution  L  contains  tM.64  gm.  of  cupric  sulphate,  dissolved  in 
enough  water  to  make  500  c.cm.  Solution  II, :  173  gm.  of  liochelle 
salt  are  diifsolved  in  480  c.cm,  of  sodium  Lydroxid  (sp*  gr.  l.l'l);  this 
is  then  diluted  with  water  up  to  500  c.c. 

Application:  Dilute  1  c.c.  of  Fcbling's  solution  (about  10  drnra 
of  each  of  the  above  solutions)  with  about  1  dram  (4  c.c.)  of  water  m 
a  test-tube,  and  heat  to  the  boiling-point.  If  the  clear  blue  color  re- 
mains^ the  solution  is  ready  for  use ;  should  it  change  eolor,  however, 

'  T.  R.  Brown,  Johns  Hopkiruf  H<wp,  H»U,,  Mar.  1»00. 
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^lie  solution  is  unfit  for  use  and  should  be  discarded.     The  suspected 

o^ine  is  added,  drop  by  drop,  heating  occasionally,  when,  if  glucose  be 

f*:tresent,   the  blue  color  will  be  discharged  by  a  yellow  turbidity,  which 

i  M^creases    until    finally   a  deep-yellow  or  orange  red   precipitate  falls. 

^^iluish- white  Hakes  and  a  greenish  discoloration  of  the  mixture  simply 

^  :x:idicate  cupric    hjdroxid,  and   not  glucose.     This  test  serves  for  the 

^^etectiou  of  ,001  per  cent  of  glucose  (Wormley). 

(2)  Tro7nmerg    Test — ^To   about   5   c.c.   of  urine  in  the  tube  add 
^^rune-third  or  one*half  its  Tolume  of  potassium    or    sodium    hydroxid, 

^and  then,   drop   by   drop,   add  a  10   per  cent,   solution  of  cupric  sul- 
phate.    If  a  bluish-white  precipitate  falls,  either   filter  or  agitate  the 
^liquid  until  it  assumes  a  slight  and  uniform  turbidity  ;  then  heat,  and^ 
if  sugar  be  present,  a  yellow  or  red  deposit  of  cuprous  oxid  falls:  .01 
per  cent,  of  glucose  may  be  detected  in  this  way* 

Besides  uric  acid,  there  are  certain  other  substances  which  when 
present  in  urine  make  the  copper  testa  fiillacious  by  reducing  the 
cupric  to  cuprous  oxid.  Among  these  are  mucin,  lactose,  pyrocatechin, 
hydrochinon,  bile-pigment.s,  glycosuric  acid,  the  products  of  elimina^ 
tion  after  the  ingestion  of  chloral  (urochloric  acid),  and  benzoic  and 
salicylic  acids. 

(3)  BUttger^g  Bmntith  Test. — This  niay  be  performed  as  a  counter  to 
the  copper  tests.  Albumin,  however,  interferes  with  the  test  on  account 
of  the  contained  sulphur,  which  forms  a  black  bismuth  sulpbid  :  hence, 
if  present,  it  must  first  be  removed.  This  may  be  done  by  acidulating 
the  urine  with  acetic  or  nitric  acid,  boiling,  and  then  filtering,  Bott- 
ger's  test  is  then  made  by  adding  to  the  non-al bum i nous  urine  or  to  the 
filtrate  from  one-half  to  an  equal  quantity  of  liquor  potassae  and  a  few 
grains  of  bismuth  subnitrate.  Boil  for  several  minutes,  and  if  glucose 
be  present  black  metallic  bismuth  will  be  precipitated. 

(4)  Nt/ianderg  redfftnt  may  be  employed.  This  consists  of  2  parts 
of  basic  bismuth  nitrate  and  4  parts  of  sodium  tartrate  to  100  parts  of 
an  8  per  cent,  solution  of  caustic  soda,  ()ne  part  of  the  reagent  is 
boiled  with  10  parts  of  the  urine  for  a  few  minutes,  when  a  change  from 
the  original  to  a  brown  or  black  color  will  indicate  the  presence  of  glu- 
cose. This  test  is  quite  distinct,  but  has  the  fallacy  that  is  common  to 
all  the  bismuth  tests,  of  forming  a  black  precipitate  with  the  sulphur 
compounds. 

(5)  Fermrntathm  Test,— Though  not  always  convenient  to  apply,  this 
is,  nevertheless,  a  most  reliable  test.  It  depends  upon  the  action  of 
yeast  in  breaking  up  glucose  into  alcohol  and  carbonic-acid  gas  (carbon 
dioxtd).  It  is  performed  easily  by  ad<Jing  a  small  piece  of  compressed 
yeast  to  the  urine  in  a  test-tube,  inverting  the  latter  in  a  dish  of  the 
same,  and  standing  aside  for  twelve  to  twentv-four  hours,  the  temper- 
ature being  kept  at  about  80^  to  100^  F.  (26Jj^-37.7^  C).  The  evo- 
lution of  gas  resulting  from  the  fermentation  of  the  sugar  takes  place, 
with  a  consequent  reduction  of  the  specific  gravity  of  the  urine.  The 
yeast  may  be  tested  simultaneously  for  its  purity  and  strength  by  pla- 
cing one  portion  in  a  test-tube  containing  about  two^tbirds  mercury  and 
filling  with  normal  urine,  and  a  similar  portion  in  a  second  tube  with 
mercury  and  a  thin,  watery  solution  of  sugar  or  glucose ;  the  fermenta- 
tion  test  of  the  suspected  urine  may  be  made  at  the  same  time,  and  all 
three    tubes    inverted  over  a  dish  of  mercury.      Obviously,   the    first 
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tube  should  not  show  the  presence  of  carbon  dioxid  if  the  yeast  was 
free  from  sugar  ;  but  the  second  tube  should  show  this  gas  to  be  present 
or  the  yeast  was  inert. 

Other  tests,  such  as  Moore's  liqtLor'potasscB'and^oilinff  teHy  John»an*$ 
picric-acid  test,  and  the  phent/l-hydrazin  test,  are  more  intricate  and  in 
no  way  more  reliable. 

The  quantitative  estimation  of  stigar  may  be  made  with  Fehling^s 
solution  in  two  parts,  as  recommended  above  for  the  qualitative  test. 
This  method  is  based  upon  the  fact  that  the  cupric  oxid  of  1  c.c.  of 
Fehling's  solution  will  be  reduced  by  not  lees  than  0.005  gm.  of  glucose. 
Place  1  c.c.  of  the  solution  in  a  test-tube  and  dilute  with  4  c.c.  of 
water  (5  c.c.  dil.  sol.).  Heat  to  the  boiling-point,  and  add  1  c.c.  of 
urine,  and  heat  the  liquid  again.  If  reduction  has  taken  place,  0.005 
gm. — 0.5  per  cent,  or  more — glucose  is  present ;  if  no  reduction  has 
occurred,  less  than  0.5  per  cent,  is  present.  If  2  c.c.  urine  are  used 
before  the  color  of  the  Fehling  solution  is  discharged,  there  will  be 
0.25  per  cent,  glucose.  If  J  c.c.  is  used,  1  per  cent,  is  present.  If 
•j^c.c.  urine  is  all  that  is  required  (about  2  drops),  then  5.0  per  cent,  of 
glucose  is  present. 

Roberts*  differential-density  method  depends  upon  a  loss  in  the 
specific  gravity  of  the  urine,  due  to  the  fermentation  of  glucose.  Ac- 
cording to  Roberts,  each  degree  in  specific  gravity  lost  is  equivalent  to 
1  grain  of  glucose  in  1  imperial  fluidounce  (437.5  gr.)  of  urme,  or  one 
degree  represents  0.23  per  cent,  glucose.     (See  works  on  Urinalysis.) 

Oireumpolarization. — Finally,  sugar  may  be  determined  by  the  sao- 
charimeter  or  polariscope.  Glucose  polarizes  light  to  the  right.  The 
percentage  may  be  calculated  by  reading  the  vernier  scale  indicating  the 
degree  of  reflection,  and  multiplying  the  number  read  by  the  tayctor  of 
the  apparatus  used,  after  making  any  required  corrections. 

AOETONURIA,   DIAOBTONURIA,  AND  OXYBUTYRIA. 

Acetonuria,  diacetonuria,  and  oxybutyria  are  so  closely  allied  with 
glycosuria,  and  especially  with  diabetic  coma  (acetonemia),  that  they 
may  be  considered  together.  In  the  first-named  condition  the  urine 
contains  acetone;  in  the  second,  diacetic  or  aceto-acetic  acid;  and  in 
the  last,  oxybutyric  acid.  Diacetic  and  oxybutyric  acids  are  products 
of  the  decomposition  of  acetone,  and  hence  the  importance  previously 
ascribed  to  the  latter,  when  detected  in  the  urine  of  diabetics,  has  given 
place  to  the  two  former,  the  oxidation  of  which  yield  acetone. 

Acetonuria  may  exist  to  a  minute  degree  in  health,  the  acetone 
being  a  product  of  the  normal  metamorphosis  of  albumin.  It  may  be 
present  also  in — (1)  diabetes;  (2)  carcinoma;  (3)  febrile  conditions;  (4) 
inanition ;  (5)  psychoses ;  and  (6)  auto-intoxication,  especially  with 
fatty  acids  in  the  stomach.  Urine  that  contains  acetone  in  pathologic 
(juantities  has  a  fruity  (apple-like)  odor  or  one  resembling  that  of  chlo- 
roform. 

Tests. — (1)  GerhardCs  original  test  consisted  in  the  addition  of  a  few 
drops  of  the  tincture  of  the  chlorid  of  iron,  which  produced  a  Burgundy- 
red  color  with  acetone,  or  rather  with  the  aceto-acetic  acid. 

(2)  Nitro'prussid  Test. — To  a  fluidounce  (32.0)  of  the  urine  add  a 
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d^^ni  or  two  (4.0-8.0)  of  a  golution  of  Bodium  nitro-pruasid  (^*  v  to  3j 

0.324  to  32,0)  and  a  few  dropa  of  atrong  aqua  ammoaiae.     On  atand- 

Axig  a  rose-violet  color  appears.  Accordiog  to  Legale  proportionately 
^mailer  quantities  of  urine  aud  the  reagent  may  be  uaed,  and  strong 
Xiquor  potassae.  A  bright- red  color  develops,  and  fades  rapidly,  but 
'^apon  adding  acetic  acid  this  changes  to  purple  or  violet-red  (Vierordt). 
TPhis  is  a  better  test. 

(3)  Perhaps  the  most  accurate  and,  at  the  same  time,  satisfactory 

-test  for  acetone  is  the  following  :  Distil  the  urine  with  a  little  phosphoric 

%cid,  and  add  to  the  distiliale  a  few  drops  of  sodium  hydroxid  and  of 

Lugora  solution.     If  acetone  be  present,  yellow  crystals  of  iodoform 

will  form,  with  the  characteristic  odor. 

IMacetontiria  and  oxybutyria  never  occur  normally.  They  are 
often  associated  with  acetonuria  in  diabetes,  and  sometimes  in  fever,  or 
occur  as  an  independent  disease  (V.  Jaksch).  Moreover,  it  is  believed 
that  diacetio  and  ox j butyric  acids  are  the  causes  of  diabetic  coma,  and 
not  acetone,  as  was  held  formerly.  iStadelmann  affirms  that  of  like 
value  with  the  recognition  of  oxybutyric  acid  in  diabetes  is  the  deter- 
mination of  a  marked  and  increasing  amount  of  ammonia  in  the  urine 
(1  gram — gr.  xv — and  more  per  dkm),  as  indicating  the  imminence  of 
diabetic  coma.  Diacetonuria  is  found  to  occur  in  certain  acute  diseases 
of  children,  accompanied  with  convulsions. 

Tests. — ^The  presence  of  diacetic  acid  is  demonstrated  by  the  chlorid- 
of-iron  reaction,  as  in  the  case  of  acetone,  except  that  the  urine  is  boiled 
previously.  This  is  done  to  avoid  fallacy,  since  in  unboiled  urine  acetic, 
formic,  and  oxybutyric  acids  may  strike  a  Burgundy -red  also ;  in  urine 

Ethat  has  been  previously  boiled  these  do  not  react,  while  the  diacetic 
acid  does,  if  present,  Diacetic  acid  i,s  usually  present  simultaneously 
with  acetone.  If  a  portion  of  the  urine  is  mixed  with  sulphuric  acid 
and  extracted  with  ether,  diacetic  acid  may  be  inferred  to  be  present  if 
the  extract  shows  a  chlorid~of-iron  reaction  that  fades  within  twenty- 
four  hours  (V.  Jaksch). 
LrTHURIA. 

Definitiott.^ — ^A  persistent  excess  of  uric  (lithic)  acid  and  urates 
(lithates)  in  the  urine. 

Normal  urine  contains  about  0.4  part  of  uric  acid  to  1000  parts  of 
urine  (about  gr.  x— 0.648 — per  diem\  or  it  exists  in  the  proportion  of 
about  1  to  45  of  urea,  the  principal  solid  constituent. 

Ktiology.^ — The  causes  of  litburia,  as  seen  in  certain  conditions  in 
which  this  metabolic  change  occurs,  may  be  put  down  to  be  cliieHy  as 
follows:  (1)  Lithemia  (uricemia ;  uric-  or  lithic-acid  or  gouty  diathesis); 
(2)  gout  and  rheumatism ;  (3)  fever ;  (4)  leukemia  and  pernicious  an- 
emia ;  (5)  pulmonary  affections  in  which  thf  interchange  of  gases  is  in- 
terfered with;  (6)  a  highly  nitrogenous  diet.  Certain  other  conditions 
of  the  urine  may  diminish  its  power  of  dissolving  the  uric  acid  shortly 
after  voidance,  and  may  cause  a  deposit  that  should  not  be  mistaken  for 
an  excess.  Such  are — {a)  temporary  increase  in  the  quantity  of  uric 
acid  from  an  over-indulgence  in  nitrogenous  food ;  (h)  temporary  high 
acidity ;  (c)  deficiency  in  mineral  salts. 
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Diagnosis. — The  urine  has  a  high  specific  gravity,  a  deep  red-yel- 
low color,  and  a  marked  acid  reaction,  although,  rarely,  aric  acid  is 
formed  in  neutral  or  alkaline  urine  (Vierordt).  Albumin  may  be 
present  in  small  amount  at  the  same  time.  On  standing  the  uric 
acid  is  deposited  in  yellowish-red  or  "  Cayenne  pepper "  grains,  com- 
posed of  microscopic  uric-acid  crystals.  Chemically  pure  uric  acid  is 
colorless,  but  that  deposited  from  urine  has  always  this  yellowish-red 
appearance  both  to  the  naked  eye  and  under  the  microscope.  Exami- 
nation with  the  latter  shows  a  great  variety  of  rhombic  prisms — ''  whet- 
stone-shaped," ''  crosses,"  "  lozenges,"  and  other  many-shaped  and  sized 
crystals — single  and  in  agglomerations. 

Test. — The  murexid  reaction  may  be  obtained  by  evaporating  a  little 
urine  in  a  watch-glass  or  porcelain  dish,  adding  a  few  drops  of  strong 
nitric  acid,  and  heating  to  dryness  a^ain ;  this  is  allowed  to  cooU  and 
a  drop  of  liquor  ammoniae  added,  when  a  beautiful  purple  shade  of 
murexid  will  appear  if  uric  acid  be  present. 

Urates. — These  are  increased  in  pathologic  conditions  that  give  rise 
to  uric  acid  in  excess,  and  are  usually  present  with  the  latter  in  some 
quantity.  It  is  not  rare,  however,  in  healthy  individuals  for  a  deposit 
of  urates  to  occur  in  concentrated  urine  exposed  to  a  cool  atmosphere. 
Urates  appear  also  in  the  scanty  urine  due  to  the  profuse  perspiration 
and  diarrhea  of  renal  congestion,  in  fever,  from  renal  calculi,  and  after 
a  meal  rich  in  albuminous  elements. 

Urates'  occur  principally  as  acid  sodium  urate,  calcium  urate,  and 
ammonium  urate.  They  appear  macroscopically  as  a^  flesh-colored  or 
'^ brick-dust  "  (lateritious)  sediment;  this  is  usually  abundant  and  very 
finely  granular  in  appearance,  while  the  urine  above  is  cloudy.  It  is 
quite  characteristic  that  upon  heating  such  urine  it  becomes  clear, 
the  urates  being  completely  dissolved.  Microscopically,  the  sodium  and 
calcium  salts  of  uric  acid  occur  as  needle-  or  dumb-bell-like  crystals  or 
as  fine,  dark,  amorphous  granules.  Ammonium  urate  is  found  in  alka- 
line urine,  often  with  triple  phosphates  when  some  putrescence  has  en- 
sued. It  is  seen  in  dark-brown  or  green  spiculated  spherules ;  these  are 
sometimes  called  *"  hedge-hog "  or  ''  thorn-apple "  crystals.  On  the 
addition  of  a  drop  of  hydrochloric  acid  under  the  cover-glass  uric-acid 
crystals  may  be  seen  to  develop.  * 

OXALURIA. 

Definition. — A  persistent  excess  of  calcium  oxalate  in  the  urine. 
A  few  crystals  may  occur  in  normal  urine  that  has  been  standing  for  a 
long  time. 

Transient  oxaluria  may  follow  the  ingestion  of  sub-acid  fruits,  as 
pears,  or  of  vegetables  containin<»:  oxalates,  as  rhubarb,  tomatoes,  sorrel, 
spinach,  asparagus,  and  cauliflower. 

Pathology. — Oxaluria  has  been  described  by  some  English  phys- 
icians as  an  independent  disease  or  special  diathesis  in  which  marked 
dyspepsia  and  hypochondriasis  or  neurasthenia  are  associated.  The 
condition  is  better  explained,  probably,  as  one  of  a  disturbed  metabolism 
— particularly  of  the  fats  and  carbohydrates — in  which  the  oxaluria  and 
the  nervous  symptoms  are  manifestations  analogous  to  the  lithuria  and  the 
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irregular  gouty  symptoms  of  litbomiji.     Oxalates  and  lithates  are  not 

i  iifre<|uently  found  together  iu  the  urine  of  those  subject  to  the  gouty 

tiabit.     Uric  acid  may  be  oxidi/ecl  to  oxalic  acid.      The  ultimate  source 

^eeras  to  be  the  uiicleius  and  nncleo-albumins     Oxaluria  ia  also  present 

^n  wasting  diseases,  as  in  tuberculosis  and  diabetes  mellitus,  and  in  the 

cancerous  cachexia;   it  may  appear  in   catarrhal  jaundice,  spermator- 

Thea,  also  with   the  **  uiiilherry  calculi,'*  and  in  general   paresis  of  the 

insane.      Slit^ht  albyminuria  is  not  infref|uently  associated* 

Diag^osis.^ — Oxalato-of-limo  crystals  appear  in  the  urine  in  two 
forms — ^most  commonly  as  minute,  reg*dar;  highly-refracting  octahedra, 
or,  more  rarely,  as  hour-glass-  and  dumb-beil-shaped  crystals. 

The  octahedral  crystals  have  two  crossed  axes,  giving  a  star  or  enve- 
lope-like appearance.     Uxahites  sometimes  give  a  glittering  and  scintil- 
lating effect  fo  iloating  mucus  in  urine  that  has  undergone  fermentation. 
The  prognosis  is  usually  favorable. 

In  the  treatment  of  oxaltiria  the  nitro-hydrochloric  acid  in  2'drop 
doses  is  a  useful  agent. 

PHOSPHATTJBIA, 

Definitloti. — A  persistent  excess  of  phosphates  in  the  urine. 

Phosphoric-acid  salts  may  be  precipitated  in  normal  urine  that  has 
become  temporarily  alkaline.  These  acid  sodium  and  potassium  phos- 
phates in  normal  acid  urine  are  derived  from  the  alkaline  phosphates 
(neutral  sodium  and  potassium  phosphates)  of  the  blood.  In  normal 
urine  1.2  parts  of  alkaline  phosphates  per  1000  and  0,8  part  of  earthy 
ph o  s  p  h  a  t  es  are  a  p  f >r ec  i  a  b  1  e . 

Ktiology  and  Pathology, — Conditions  that  produce  ao  alkaline 
fermentation  of  the  urine  cause  a  deposit  either  of  amorphous  earthy 
pho9phatr%  or  of  cn/sfaUine  pltofiphatt'it.  They  are  also  found  in  the  de- 
composing urine  of  chronic  cystitis,  of  phosfihatic  vesical  calculi,  of 
paralysis,  and  in  undue  retention  of  urine.  In  this  alkalinity,  due  to 
the  ammoniacal  fermentation  of  urea,  ammonium  carbonate  reacts  with 
the  phosphates  of  magnesium  to  form  the  triple  am monio-ni agues ia  phos- 
phatic  crystals,  the  commonest  variety  of  phosphaturia*  Here  the  phos- 
phates are  deposited  before  or  immediately  after  the  urine  is  passed, 
giiring  a  milky  appearance  to  the  last  portion.  Deposits  of  phosphates, 
and  especially  of  triple  phosphates,  hy  no  means,  however,  indicate  an 
actual  phosphaturia.  This  must  he  determined  by  chemical  analysis. 
Amorphoits  cat'lamate  of  Ume  in  small  tjuantity  may  be  present  also  if 
the  urine  is  strongly  alkaline  and  ammoniacal  (Beate),  The  ealemm 
phoftphateH  are  generally  more  abundant  than  the  magnesian,  and  may 
be  found  in  cases  of  nervous  or  atonic  dyspepsia,  neunisthenia,  melan- 
cholia, and  other  debilitated  conditions.  Whether  or  not  a  marked  pre- 
cipitate of  phosphates  means  any  detriment  to  nervous  tissue  alone  has 
not  been  determined  precisely  as  yet, 

A  quantitative  estimation  of  the  daily  output  of  phosphates  shows  a 
decided  increase  in  wasting  diseases,  as  tuberculosis,  leukemia,  chronic 
articular  rheumatism,  and  acute  yellow  atrophy  of  the  liver.  The  phos- 
phoric acid  is  not  increased,  however.  The  so-called  **  phosphatic  dia- 
betes "  is  characterized  by  polyuria,  excessive  phosphaturia,  thirst,  ema- 
ciation, and  nervous  disturbances  (Tessier). 
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Diagnosis. — Phosphatic  urine  has  usually  a  stale,  ammoniacal 
odor,  a  whitish  turbidity,  and  a  copious  light-colored  granular  sediment 
falls  on  standing.  Microscopically,  the  calcium  phosphate  crystals  ap> 
pear  singly  as  "  knife-blade,"  "  arrow-head,"  or  "  slender  wedge-shape," 
or  in  stellate  clusters.  Acetic  acid  dissolves  them.  The  ammonio-mag- 
nesian  phosphate  crystals  are  transparent  rhombic  or  triangular  prisma, 
large  and  small — ^^  coffin-lid-shaped."  These  also  are  soluble  in  acetic 
acid  ;  oxalate-of-lime  crystals  are  not  so. 

On  heating  phosphatic  urine  an  increased  cloudiness  is  prodaced  that 
simulates  albumin,  but  on  acidifying,  as  with  a  drop  of  nitric  acid,  this 
is  cleared  up  at  once. 

LBUOIMXTBIA  AND  T7R08IMX7BIA. 

Definition. — The  presence  of  leucin  and  tyroain  in  the  urine. 
These  are  strictly  pathologic  substances,  and  are  usually  found  together. 
They  are  products  of  the  decomposition  of  albumin,  intermediary  to 
the  formation  of  urea,  and  are  most  apt  to  be  found  in  the  urine,  along 
with  biliary  matters,  in  certain  hepatic  conditions. 

Btiology. — The  principal  causes  of  leucinuria  and  tyrosinuria  are 
acute  yellow  atrophy  of  the  liver,  acute  phosphorus-poisoning  (in  both 
of  which  fatty  degeneration  of  the  liver  is  pathologically  conspicuous), 
specific  infectious  diseases,  as  typhoid  fever,  small-pox,  and  yellow  fever, 
and  pernicious  anemia.  Leucin  and  tyrosin  have  also  been  found  (Kirk- 
bride)  in  the  urine  of  a  patient  with  erysipelas,  during  two  days  of  the 
decline. 

Diagnosis. — Of  the  two  substances,  leucin  is  the  more  soluble,  and 
hence  is  rarely  found  in  the  urinary  sediment.  Tyrosin,  on  the  other 
hand,  may  be  discovered  sometimes  as  a  fine  greenish-yellow  deposit. 
Bile-pigment  may  be  found  not  infrequently  in  urine  containing  lencin 
and  tyrosin.  A  trace  of  albumin  also  may  be  present,  while  the  area 
is,  as  a  rule,  markedly  diminished.  Leucin  and  tyrosin  may  be  de- 
tected by  evaporating  a  few  drops  of  urine  on  a  glass  slide  and  examin- 
ing microscopically.  Leucin  appears  in  the  form  of  slightly  glistening, 
greenish-yellow  spheres  that  may  show  radiating  lines  and  concentric 
rings,  ly rosin  is  recognized  by  the  slender  tufts  of  fine,  needle-like 
crystals  arranged  in  star-  or  cross-like  fashion. 

If  the  residuum  after  evaporation  be  heated  with  a  drop  of  nitric  acid, 
slowly  evaporated  to  dryness,  and  then  touched  with  a  drop  of  sodium 
hydroxid,   the  leucin,  if  present,  will  assume  a  yellowish-brown  hue. 

Tyrosin  becomes  red  in  color  when  boiled  with  Millon's  reagent  of 
mercurous  nitrate,  or  it  is  demonstrated  by  a  violet  color  when  carefully 
warmed  with  a  little  sulphuric  acid,  and  then  treated  with  a  drop  of  the 
solution  of  phenic  chlorid. 

CYSTINURIA. 

Definition. — The  presence  of  an  excess  of  cystin  in  the  urine. 
Cystin  in  minute  (juantity  may  be  found  sometimes  in  normal  urine.  It 
contains  sulj)hur.  The  causes  of  cystinuria  have  not  been  well  made  out, 
though  hereditary/  injiuences  seem  to  have  an  important  bearing  on  the 
etiology.  Insufficient  nitro<ren  metabolism,  as  occurs  similarly  in  such 
allied  conditions  as  gout  and  obesity,  seems  to  give  rise  to  cystinuria. 
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On  account  of  the  insolubility  of  cystin  any  marked  quantity  would  be 
deposited  in  the  urine.  Cyst  in  calculi  ,sonietimes  result,  though  cystin- 
uria  may  exist  without  the  firesenoe  of  a  cystiu  calculus. 

Brieger  points  out  a  probable  significance  in  the  discovery  of  the 
associated  pre.sence  of  ptomains  with  cystinuria.  Thus,  in  certain  infec- 
tious disease?!,  a.s  intestinal  mycosis,  a  ptonuiin-cystinic  product  is  sup- 
posed to  be  formed,  then  to  l>e  :ihsorbed,  and  finally  dt'cr>nip*iscd  in  the 
urine«  thus  setting  free  the  cystin.    Cystitis  may  be  caused  by  ptomains, 

I>iagllOSis,-^The  sediment  is  light,  and  not  very  unlike  that  of  the 
amorphous  urates.  It  is  not  dissolved  by  heat,  however,  though  soluble 
in  ammonia.  Under  the  microscope  cystin  occurs  in  the  form  of  thin, 
transparent,  hexagonal  crystals.  Care  should  be  exercised  in  forming  a 
diagnosis  of  cystinuria  that  a  contamination  with  iodoform  be  excluded, 
since  the  microscopic  appearance  of  that  substance  is  similar  to  that  of 
cystin.  On  account  of  the  sulphur  contained  in  cystin.  a  test  may  be 
employed  by  which  hydrogen  sulphid  is  liberated,  as  by  boiling  the  sus- 
pected urine  with  a  sidution  of  lead  ox  id  and  sodium  hydroxid,  black 
lead  sulphid  resulting  from  the  reaction  if  cystin  he  present. 


VARIOUS   OTHEB   CONBITIONS. 

TJrea. — This  occurs  in  solution  in  the  normal  urine  as  a  product  of 
the  perfect  decomposition  of  the  nitrogenous  elements  of  food  and  tis- 
sues. In  1000  parts  of  urine  about  20  parts  are  constituted  of  urea  (2 
per  cent,  equivalent  to  about  gr.  450 — iJO.O^daily).  The  quantity  of 
urea  is  hicrea»etl  in  the  urine  after  the  ingestion  of  a  con  aider  able  quan- 
tity  of  proteid  food  ;  sometimes  after  exertion :  in  acute  intlammation 
and  in  fevers— either  relatively  or  absolutely,  as  in  pneumonitis;  in 
diabetes  and  other  morbid  conditions  in  which  metabolism  is  accom- 
panied by  an  increase  in  the  tissue-waste.  In  febrile  states  its  excretion 
increases  or  diminishes  with  the  exacerbations  and  remissions  of  tem- 
perature respectively. 

Urea  is  diitiiniahf'ff  in  quantity  in  all  forms  of  nephritis,  and  markedly 
so  in  uremia;  in  organic  liver-rliseases ;  in  cachectic  and  anemic  states; 
and  in  dropsy,  inanition,  and  allied  conditions. 

The  quantitative  estimation  of  urea  maybe  made  according  to  one  or 
more  of  several  methods:  Fowler's  hypochlorite  test  (with  Labarrar|ue*s 
solution)  is  perhaps  the  most  practical  for  ordinary  clinical  purposes;  the 
hypobromite  and  Liebig*s  mt^thods,  both  requiring  special  apparatus, 
are  better  adapted  for  the  laboratory."*  Fowler's  method  is  based  upon 
the  loss  of  specific  gravity  upon  the  liberation  of  the  nitrogen  of  the 
urea.  The  mean  specific  gravity  of  a  mixture  of  1  part  of  urine  and  7 
parts  of  the  solution  of  soiliutii  hypochlorite  is  taken  while  quiescent^ 
and  is  then  subtracted  from  the  specific  gravity  of  the  mixture  taken 
after  agitation  .several  times  during  about  two  hours.  The  diflerence 
which  is  due  U^  the  libenition  of  the  nitrogen  (as  is  shown  by  the  effer- 
vescence), multiplied  by  the  factor  0.77,  gives  the  approximate  percent- 
age of  urea  in  the  urine.  This  test,  however,  has  a  considerable  range 
of  error. 

Urine  evaporated  to  a  syrupy  consistence  and  then  treated  with  nitric 
acid  shows  crystalline  quadratic  pintes  of  urea  nitrate. 
**  *  See  w<*rk8  on  Uritrntysiti. 
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Chlorids. — About  10  parts  of  the  chlorids  of  sodiam  and  potassium  in 
1000  parts  of  urine  arte  excreted  daily.  They  are  increased  in  the 
urine  after  muscular  exertion,  during  the  resorption  of  mechanical  or 
inflammatory  transudations  and  exudations,  and  in  intermittent  fevers, 
owing  to  the  destruction  of  the  red  corpuscles. 

Pathologic  diminution  in  the  quantity  of  chlorids  occurs  in  fevers,  in 
the  nephritides,  in  cachectic  conditions,  and  especially  in  such  diseases 
as  pneumonitis,  pleuritis,  and  rheumatism.  In  the  last-named  class  the 
chlorids  diminish  as  exudation  continues,  and  may  even  totally  disap- 
pear from  the  urine  in  extensive  pneumonic  consolidations,  to  reappear 
again  with  the  resorption  of  the  exudate. 

Test — The  chlorids  may  be  detected,  after  first  removing  any  albu- 
min that  may  be  present,  by  acidulating  with  a  few  drops  of  nitric  acid 
(to  keep  the  phosphates  in  solution),  and  by  then  adding,  drop  by  drop, 
a  strong  solution  of  argentic  nitrate.  According  to  the  abundance  of 
the  resultant  white,  curdy  precipitate  of  argentic  chlorid  a  rough  esti- 
mate may  be  made  of  the  total  quantity  of  chlorids  in  the  urine. 

Lipuria  is  a  term  applied  to  the  presence  of  fat  in  the  urine.  It  may 
result  from  the  steady  use  of  cod-liver  oil  or  of  fatty  food,  or  it  may  be 
found  in  pyonephrosis  (Ebstein) ;  in  phosphorus-poisoning;  in  pro- 
longed suppuration;  in  the  lipemia  of  diabetes  mellitus;  in  the  ''large 
white  kidney"  with  fatty  degeneration  of  chronic  Bright's  disease;  in 
beer-drinkers ;  and  in  chyluria.  Fatty  urine  becomes  clear  upon  agitat- 
ing after  the  addition  of  ether. 

Lipaciduria,  or  urine  containing  volatile  fatty  acids  (acetic,  butyric, 
and  propionic),  is  as  yet  without  diagnostic  significance. 

Melanuria,  or  urine  containing  the  pigment  melanin,  is  found  in  cases 
of  melanotic  sarcoma.  The  urine  is  dark,  either  just  after  being  voided 
or  after  some  exposure  and  oxidation. 

Hematoporphjrrinuria  {Urospectrin), — This  term  implies  the  presence 
of  hematoporphyrin  (iron-free  hematin)  in  the  urine.  It  occurs  after 
long-continued  use  (even  in  small  doses — Miiller)  of  certain  coal-tar 
products  (sulfonal,  trional).  Stockton  found  it  in  a  case  of  acute 
ascending  paralysis.^  In  addition  to  the  gastric  and  nervous  symptoms 
in  poisoning  from  these  substances  is  a  cherry- colored  or  dark  blue-red 
urine,  the  abnormal  appearance  of  the  latter  being  due  to  the  presence 
of  hematoporphyrin  resulting  from  the  destruction  of  the  red  blood- 
corpuscles.  The  condition  has  proved  fatal  in  several  cases  in  which 
the  kidneys  were  diseased.  The  urine  is  always  quite  acid.  According 
to  Garrod,  hematoporphyrin  is  a  scanty  though  constant  ingredient  of 
normal  urine.  He  extracts  it  by  adding  100  c.cm.  of  urine  to  20  c.cm. 
of  a  10  per  cent,  solution  of  sodium  hydroxid.  This  precipitates  the 
phosphates,  which  are  washed  with  water  and  redissolved  with  rectified 
spirits.  After  acidulation  with  hydrochloric  acid  the  solution  shows 
spectroscopicaily  bands  of  acid  hematoporphyrin.  The  treatment  con- 
sists in  the  withdrawal  of  these  drugs  and  the  administration  of  alkalies. 

Pneumatinuria,  or  gas-formation  in  the  bladder,  rarely  occurs.  Ileyse* 
records  a  case  of  mveiitis  in  which  this  condition  was  present. 

*  Amer.  Jour.  Med.  Sfi^ncfj^y  July,  1900. 

»  Zeit.f.  klin.  Med.,  1894,  xxiv.  p.  130,  quoted  iu  Tke  American  Year- Book  of  Medicine 
and  Suryery  for  1 896. 
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Fibrmiiria. — In  certain  conditions  of  the  genito-iirinarj  tract,  partic- 
ularly pyelitis  and  ureteritis*  iibrinoiis  (and  mucous)  casts  are  found  in 
the  urine.     Fibrinuria  may  follow  ne|>hro-lithiasis  (v.  Jakseb), 

Typhoid  bacUluria  ocriir^  probably  in  about  25  per  cent,  of  tbe  caseAj 
oF  typiioid  fever  (Horton  Smith,  Gwyn). 

Bacteriuria.— There  are  probably  few  specimens  of  urine  that  do  nolj 
contiiin  bacteria,     Engel  has  found  a  great  variety  of  organisms  in  the 
ncphritiden,  one  of  which   (a  niicrocoecus  of  characteristic  growth  and 
properties)  was  present  in  17  out  of  81  cases,  hence  regarded  by  him  ad 
the  specific  cause  of  some  of  the  cases  in  this  category  of  diseases.    This 
organism  was  fonml  in  mild  typea  of  nephritis,  and  Engel  believes  it  to 
be  responsible  for  many  instances  of  the  sort  beginning  as  mild  forms 
(if  *^  bacterial  aibujuuiur/a/'     Warburg^  reported  a  case  of  chill  and 
fever  with  turbid  urine  due  to  large  numbers  of  the  Bacillus  lactis  aero- 
genes. 

Jjactosuria.*— Lactose  is  fo«nd  in  the  urine  of  some  puerperoe, 
Inosituria.— Inosite  occurs  in  the  urine  in  diabetes  insipidus* 
Alkaptonuria. — Alkaptone  is  an  obscure  substance  (so  called  by 
Bredeker)  that  is  sometimes  found  in  the  urine  of  phthisical  cases,  or 
at  times  in  that  of  patients  without  any  apparent  local  or  general  dis- 
ease. Alkaptonuria  seems  to  be  congenital  in  a  few  eases.  On  expos- 
ure the  urine  diirkens  in  color;  also  upon  the  addition  of  liqitor  potas- 
sie.     It  gives  the  sugar-reaction  with  Fehliiig's  solution  (Osier). 

Urine  as  affected  by  the  administration  of  various  drugs — as  carbolic 
acid,  salol,  an ti pyrin,  and  potassium  iod id— responds  to  certain  chemical 
tests,  for  the  study  of  which  the  reader  is  referred  to  works  on  urinal- 
ysis and  clinical  diagnosis. 

Chol^9t*'rbitina  has  been  foumi  in  cases  of  pyonejjhrosis,  hydro- 
nephrosis, renal  hydatids,  epilepsy,  and  severe  dyspepsia. 


THE  NEPHRmDES. 

Befoke  considering  the  several  varieties  of  nephritis,  and  especially 
the  clinical  history  peculiar  to  each  variety,  it  may  be  well  first  to  de- 
scribe certain  general  manifestations  of  renal  diseases  that  are  more  or 
less  common  to  all.  Reference  to  these  symptoms  under  the  different 
forms  of  nephritis  will,  it  is  hoped,  thus  make  possible  a  clearer  appre- 
hension of  their  significance  and  clinical  importance,  as  well  as  render 
unnecessary  any  further  elaboration. 

One  of  these  pathologic  conditions  has  already  been  described — viz. 
(1)  Albuminuria,  It  remains,  then,  to  speak  of  (l2)  the  Morphohiiiij 
constituents  of  the  urine  in  nephritis,  (3)  Edema  {anamrcay  drop»y),  and 
(4)  Uremia. 

THE  MOBPHOLOGIC  CON8TITDENTB  OF  THE  URINE   IN   RENAL  DISEASE : 
CASTS,  EPITHELIUM,  ETC. 

1.  Tube-casts^ — These  are  undoubtedly  the  most  important  morpho- 
logic elements  in  the  urine  of  a  nephritic.     Albuminuria  is  coincident- 
t  minchener  Med.  Woeheu.,  .luiy  18,  1899. 
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ally  present,  and  the  occurrence  together  of  these  two  pathologic  con- 
stituents furnishes  indisputable  evidence  of  renal  disease.  Although, 
on  the  other  hand,  as  shown  by  Martin  and  Jones/  hyaline  and  granu- 
lar casts  may  oc(iur  in  many  pathologic  states  minus  albuminuria. 
According  to  the  nature  and  quantity  of  the  casts  also  may  be  deter- 
mined the  character  and  variety  of  the  affection  of  the  kidneys  in  most 
instances.  Casts,  as  their  name  implies,  are  simply  cylindric  bodies 
moulded  in  the  renal  tubules,  and  composed  essentially  of  the  coagulable 
substances  in  the  blood-serum.  The  coagula  of  the  tubules  are  mostly 
albuminous.  Other  morphologic  elements  may  be  mixed  with  casts — 
epithelium,  red  blood-cells,  pus-cells,  and  the  granular  matter  and  fat- 
droplets  due  to  degeneration  of  the  renal  epithelium. 

Singly,  the  casts  are  invisible  to  the  naked  eye,  but  in  acute  nephritis 
they  may  be  so  abundant  as  to  form  a  cloudy  sediment. 

(a)  Microscopically,  the  unmixed  or  hyaline  cast — the  commonest — 
appears  either  long  or  short  and  narrow  or  broad,  of  a  clear,  transparent, 
homogeneous  substance,  delicate  in  outline,  and  often  showing  ends  with 
a  cheesy — or  wax-like — fracture.  They  may  be  straight  or  slightly 
curved  and  tortuous,  with  fine  short  transverse  lines  here  and  there  at 
the  borders  of  the  cast.  Rarely,  a  cast  may  be  found  equal  to  a  milli- 
meter in  length.  The  so-called  narrow  casts  are  about  equal  in  width 
to  the  diameter  of  a  leukocyte,  while  the  medium  or  broad  casts  are 
from  three  to  four  times  this  size.  They  will  take  either  the  carmin 
or  gentian-violet  stain.  Hyaline  casts  are  usually  associated  with  other 
varieties  of  casts  in  nephritis,  though  in  fevers,  congestion  of  the  kid- 
neys, chronic  interstitial  nephritis,  and  in  amyloid  kidney  they  may 
occur  unassociated  with  other  forms  of  casts  (Vierordt). 

(6)  Granular  casts  are  nothing  more  than  hyaline  casts  with  fine  or 
coarse  granules  superadded.  The  granules  represent  minute,  opaque 
particles  of  urates,  albumin,  fat,  cellular  d(^bris,  and  even  bacteria 
{bacterial  casts).  It  should  be  remembered,  however,  that  granular 
casts  may  be  simulated  by  casts  of  coagulated  albumin  covered  with 
particles  of  hematoidin,  especially  in  acute  nephritis.  The  hematoidin 
can  be  recognized,  however,  by  the  brown-yellow  coloration. 

((•)  Epithelial  casts  are  hyaline  casts  more  or  less  covered  with  renal 
epithelium,  indicating  an  acute  desquamative  nephritis.  The  epithelial 
cells  may  show  evidence  of  granular  or  fatty  change. 

{d)  Blood-casts  consist  of  soft  hyaline  casts  having  red  blood-cells 
imbedded  in  them.  These  are  present  in  renal  hemorrhage  and  in  acute 
hemorrhagic  nephritis. 

{(')  Wart/  casts  are  similar  in  appearance  to  hyaline  casts,  though 
better  defined,  broader  as  a  rule,  and  of  an  opaque,  slightly  yellowish 
tint.  They  often  show  broken  ends.  They  do  not  necessarily  indicate 
amyloid  disease  of  the  kidney,  as  was  formerly  held.  They  may,  how- 
ever, sonietinu's  show  the  amyloid  reaction  with  iodin  and  potassium 
iodid,   and  are  always  suggestive  of  serious  renal  disease. 

(/)  Fatfi/  casts  are  sucli  as  have  left  upon  and  in  them  fat-droplets 
or  grannies,  which,  if  abundant,  are  indicative  of  fatty  degeneration  of 
the  kidney.     Cells  showing  granulation  (fatty  change)  may  also  be  seen. 

Rolled   casts  or  pscu  do-cast  a  (made  by  sliding  a  cover-glass   over  a 
specimen  of  urine)  of  urates,  epithelial  cells,  blood-cor[)Uscles,  and  ddbris 
1  PhUa.  Med,  Jouni.,  Sept.  8,  1900. 
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®*^OtiM  not  be  ml-itaken  by  beginners  for  genuine  tube-casts.  The  same 
^^«^v  be  said  of  eylimlroids,  niucows  cylin<!eri*,  and  foreign  substances. 
^^  ^?pLrilis  may  exist  when  the  casts  are  always  to  be  found,  varying  in 
^ ^-Ambers  only,  while  albuminuria  may  be  inconstant  or  intermittent, 

2,  Epithelium »— Renal  cells  are  found  in  the  nrine  of  those  forms  of 

*^^phritis  that  are  characterized  by   a   catarrhal   or  desquamative  and 

^^  >tudative  process  in  the  tubules.     Epithelial  cells  from  the  kidney  are 

Plt^^lygomil   or  spheric   in    contour,   with    an    indistinct    eelbwall ;    they 

i^  ave  a  large  oval  nucleus,  and  are  either  abundautly  gninnlar  or  show  a 

J^iitty  change.     These  cells  are  about  thp  size  of  the  white  corpuscle* 
3.  Leukoc^rtea. — ^(Jnly  when  attached  to  casts  can   it  be  positively 
^.ffirroed  that  leukocytes  are  of  renal  origin  (Striimpell).     The  pus-cells 
^re  frequently  seen  to  be  without  nuclei  in  marked  or  chronic  pyuria. 

14,  Eed  Blood-corpUBcles  {rkle  Hematuria,  p,  938).^ — In  acute  hem- 
orrhagic nepbrilis  and  in  severe  renal  congestion  free  red  blood-cor- 
puscles are  generaHy  to  be  foynd. 
5*  Fat-globules  and  granular,  fatty 'degenerated  cells  are  seen  espe- 
cially in  the  subacute  and  chronic  forms  of  nephritis  with  fatty  degen- 
eration of  the  proliferated  epithelium,  or  in  the  fatty  stage  of  large 
white  kidney. 

DROPSY   OP  RENAL  DISEASE. 

Since,  aa  in  other  conditions,  renal  dropsy  or  edema  is  an  abnormal 
accumulation  of  watery  fluid  transuded  from  the  blood-vessels  into  the 
cellular  tissues  and  lymph-s|>aces,  the  quest  ton  arises,  """  What  is  the 
rationale  of  its  development  in  nephritis?"  On  the  ground  that  the 
renal  secretion  consists  principally  of  water,  and  that  in  most  forms  of 
nephritis  the  urine  is  diminisbed,  it  was  formerly  held  that  the  ^iropsy 
was  due  to  the  saturation  of  tlie  tissues  witli  the  water  that  was  not 
excreted  bv  the  kidneys.  This  theory  is  not  fully  tenable*  however,  for 
there  are  some  cases  of  edema  unaccomjmuied  by  any  diminution  in 
the  daily  quantity  of  urine;  on  tbe  other  hand,  certain  ittstanees  of 
renal  disease  in  which  there  is  a  state  of  almost  anuria  show  no  evidence 
of  dropsy  whatever.  The  failure  of  anyone  theory  to  explain  the  eti- 
ology and  pathologv  of  edema  liaw  justified  the  proposal  of  another  and  un- 
doubtedly a  more  plausible  one  by  Landerer — ^viz.,that  tbe  relaxation  of 
tbe  tissues  (which  may  he  caused  hy  the  increased  trausudiition  of  stasis, 
or  by  hyponutrition  from  hydremia  J,  and  their  consequent  loss  of  elas- 
ticity, prevent  that  forcing  of  the  lymph  into  circulation  that  exists  in 
the  normal  state,  and  as  a  result  a  watery  infiltration  of  the  tissues  is 
permitted.  The  loss  of  elasticity  or  power  of  resistance  in  edetmitous 
tissues  is  quite  apparent  under  the  skin,  and  affords  a  positive  means 
of  diagnosis  in  the  pitting  produced  by  the  pressing  finger. 

The  dropsy  of  the  nephritides  may  be  either  slight  or  marked,  local 
or  general  (anasarca),  and  sudden  or  slow  in  onset.  It  is  purely  renal 
in  origin  perhaps  only  in  acute  Bright 's  disea.**e  or  in  the  earlier  stages 
of  chronic  Bright  3  disease.  In  all  forms  of  chronic  nephritis  the  dropsy 
may  be  due,  in  part,  to  the  venous  stasis  of  cardiac  incompetency.  In 
chronic  interstitial  nephritis,  especially,  edema  is  filiglit,  and  usually  is 
the  result  of  weakness  and  dilatation  of  the  heart,  hu^vemmg  pari  pantmi 
with  tbe  latter. 
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.  I  desire  to  mention  here  those  rare  cases  of  dropsy  that  simulate 
Bright*s  disease  in  which  no  satisfactory  causative  lesion  is  apparent  or 
discoverable,  and  also  those  cases,  rarer  still  perhaps,  that  have  a  peculiar 
family  or  congenital  origin. 

Phsrsical  Signs. — The  recognition  of  edema  is  made  possible  by  both 
inspection  and  palpation.  Renal  dropsy  is  manifested  first  by  puffiness 
of  the  skin  oP  the  face,  and  especially  of  the  eyelids.  At  other  places 
where  there  is  loose  subcutaneous  cellular  tissue,  and  in  particular  where 
the  parts  are  dependent,  dropsy  is  most  apt  to  be  seen  early,  as  under 
the  malleoli  of  the  ankles,  the  dorsum  of  the  foot,  and  the  scrotum. 
Later,  the  limbs  and  the  lower  part  of  the  back  become  swollen,  and 
even  the  whole  body  is  involved  in  severe  cases.  The  skin  has  a  pecu- 
liar waxy  pallor  and  a  glossy  appearance.  When  evident  vascular  or 
cardiac  changes  exist,  so  as  to  permit  of  increased  dropsy  from  engorge- 
ment, as  in  cirrhotic  kidney,  a  cyanotic  or  muddy  color  of  the  skin  may 
prevail. 

Pathologic  Features. — Dropsy  is  most  constant  and  most  persistently 
decided  in  the  large  white  kidney  of  subacute  or  chronic  nephritis :  it  is 
most  uncommon  and  irregular  in  chronic  interstitial  nephritis  (contracted 
kidney).  The  familiar  pitting  on  pressure  over  edematous  tissues  is  a 
true  indication  of  fluid  under  the  skin.  There  is  also  a  doughy  or  putty- 
like consistence.  In  very  marked  cases  of  dropsy  the  deeper  parts,  such 
as  the  muscles,  become  affected.  The  serous  cavities  also  in  general 
anasarca  show  evidences  of  effusion,  and  thus  give  rise  to  hydro-thorax, 
hydro-peritoneum,  and  hydro-pericardium.  Less  frequently  there  may 
be  edema  of  the  larynx,  uvula,  conjunctiva,  and  other  mucous  membranes. 
Edema  of  the  brain,  either  local  or  general,  may  be  the  cause  of  grave 
uremic  symptoms  in  chronic  nephritis,  or  of  unilateral  convulsions  or 
paralysis  and  apoplectic  seizures.  The  dropsical  liquid  is  chemically 
similar  to  a  diluted  blood-serum.  A  minute  quantity  of  albumin  and 
urea  is  present. 

UREMIA. 

Definition. — Uremia  is  the  term  applied  to  a  group  of  manifestations, 
mainly  nervous  and  either  acute  or  chronic,  resulting  from  a  toxemia  due 
to  the  retention  in  the  body  of  certain  products  of  urinary  or  renal  origin. 

Although  most  common  in  Bright's  disease,  uremia  may  arise  also  in 
other  diseases,  as  in  gout  (gouty  kidney),  scarlet  fever  (scarlatinal  nephri- 
tis), typhus  fever,  yellow  fever,  and  cholera,  in  which  the  kidneys  an<l 
blood  may  be  seriously  affected.  Kidneys  which,  on  account  of  marked 
structural  changes,  fail  to  eliminate  the  normal  quantity  of  solid  constit- 
uents are  directly  or  indirectly  responsible  for  an  association  of  the 
morbid  conditions  known  as  uremia. 

Our  present  knowledge  of  the  pathology  and  etiology  of  uremia, 
as  of  renal  edema,  is  based  solely  upon  theoretic  views.  The  thcorv 
that  attributes  uremic  symptoms  to  the  retention  of  the  exoretorv  prod- 
ucts appears  to  have  the  strongest  proofs  to  support  it;  but  the  positive 
nature  of  these  substaiioes,  or  which  is  the  most  toxic,  or  whether  several 
are  concerned  in  the  causation  or  not,  remains  to  be  detenninc*!.  Since 
the  urea  and  uric  acid  have  been  found  in  increased  <juantities  in  the 


"IockI  of  uremic  patients,  and  since  these  jiroducts  are  diminished  in  the 
/^^^i^e  of  nephritis,  they  also  were  at  first  supposed  to  be  the  cause.     Am- 
'^*^^^uiurii  carbonate,  it  was  alleged  by  Frerich^,  operated  in  the  same  man- 
^^^X*  after  it  accumulated  in  the  blood  in  sufficient  quantity  as  a  result  of 
*^%2  decomposition  of  the  urea  by  a  ferment. 
I„^        Not  only  some  of  the  solid  urinary  constituents  accumulate  in  the 
"l€)od   in   uremia,  but   the  water  also  is   only  partly  elirninateiK  and  its 
"S^^esence  in  the  blood  renders  the  latter  hydremic  and  of  lower  specific 
gravity*      Notwithstanding  the  fact  that  most  cases  of  uremia  may  be 
traced  to  a  marked  simultaneous  diminution  in  the  fpiantity  of  urine 
passed^  there  remain  still  certain  instances  of  renal  disease  in  which 
uremic   symptoms    appear    without    any    such   perceptible    diminution. 
Bven  more  frequent  perhaps  are  those  perplexing  cases  of  anuria  now 
and  then  reported  in  which  no  uremic  symptoms  appear.     In  the  latter 
instances  it  is  probable  that  the  elimination  of  products  normally  ex- 
creted by  the  kidneys  may  be  accomplished  through  other  channels,  as 
by  the  skin  and  bowels;   in  the  former  it  is  still  likely  that  the  solid 
urinary  constituents  are  retained,  eveii  with  an  undiminished  quantity 
of  water  excreted. 

Traube's  theory  of  the  cause  of  uremia,  particularly  of  the  nervous  ot^ 
cerebral  manifestations,  was  that  it  is  an  acute  edema  of  the  brain — local 
or  general — with  cerebral  anemia.  This  would  seem  to  explain  certain 
of  nephritiflj  as  already  mentioned,  in  whici)  a  fair  amount  of  urine 
solid  constituents  are  passed:  also  cases  of  anuria  due  to  urethral  ob- 
struction  in  which  no  uremic  symptoms  appear  ;  and  certain  cerebral 
disturbances.  But  with  our  present  knowledge  of  the  chemico-pathology 
and  of  the  clinical  cause  of  the  uremia  of  nephritis  in  all  its  forms  there 
is,  I  think,  no  doubt  that  most  cases  are  caused  by  the  toxemia  produced 
by  the  retention  of  the  mass  of  excrementitious  substances  due  to  an 
abatement  of  the  renal  functions. 

Delafield,  however,  attributes  the  sudden  violent  motor  symptoms  of 
acute  uremia  to  a  contraction  of  the  arteries  from  some  unknown  cause 
other  than   blood-contamination. 

The  sytliptoillS  of  ureinia  may  be  either  acute  or  chronic  in  onset, 
severity,  and  course.  In  acute  uremia  the  severest  nervous  at/mptom^ 
come  on  suddenly  ;  they  last  but  a  comparatively  short  time,  and  termi- 
nate fatally,  with  convulsions  and  coma,  dyspnea,  feeble  cardiac  action  and 
pulse,  fever,  antl  pulmonary  edema.  These  acute  symptoms,  however,  are 
not  infrequently  preceded  by  mild  un^mic  prodromes^  as  headache,  sora* 
nolence,  nausea,  malaise,  slight  dyspnea,  and  uneasiness. 

Chronic  uremia  is  characterized  by  the  ahmnce  of  the  marked  symp- 
toms referred  to  above,  the  milder  manifestations  ulone  appearing  and 
lasting  over  a  considerable  length  of  time*  Here  the  general  prostration, 
the  feeble  cardiac  and  arterial  states,  the  occa.sional  stupor  and  deliriuui, 
transient  dimness  of  vision,  anorexia  and  nausea,  irregularly  hurried 
breathings,  ami  muscular  twi tellings,  indicate  the  grave  condition  of  the 
patient.  To  gain  a  more  thorouj^h  knowledge  of  this  interesting  and 
serious  complication  of  renal  disease  a  divisional  study  of  the  symptom- 
atology is  necessary. 

Cerebral  SymptomB.^These  vary  from  a  slight  headache,  tremors,  and 
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the  restlessness  of  anxiety  to  the  most  violent  maniacal  deliriam  and  con- 
vulsions ;  from  somnolence,  low  muttering,  and  mental  stupor  to  profound 
coma ;  and  from  slight  visual  disturbances  to  complete  amaurosis.  The 
onset  of  a  noisy  delirium,  and  less  commonly  of  a  marked  mania,  is  often 
abrupt,  and  may  be  the  first  manifestation  of  Bright's  disease  in  an  indi- 
vidual. Delusional  insanity  (folie  Brightique)  is  seen  in  a  few  cases. 
Bischoff  has  observed  only  two  cases  of  purely  uremic  psychoses  among 
3000  cases  of  insanity,  and  believes  that  a  neuropathic  tendency,  chronic 
alcoholism,  and  pregnancy  are  the  most  important  predisposing  causes. 
Melancholia  and  the  delusion  of  persecution,  with  suicidal  and  homicidal 
tendencies,  may  thus  occur.  The  most  characteristic  symptom  of  uremia, 
however,  is  the  convulsion  (uremic  eclampsia).  Uremic  canvuUions  are 
epileptiform  in  type,  although  they  may  be  either  unilateral  or  local — of 
the  Jacksonian  form  of  epilepsy.  They  are  supposed  to  be  due  to  a  local 
or  general  edema  of  the  brain,  and  are  probably  allied  to  the  apopleona 
serosa  of  early  writers  (Osier).  The  convulsions  of  uremia  may  come 
on  suddenly  or  may  be  preceded  by  headache,  vertigo,  dropsy,  nausea, 
and  vomiting.  As  in  the  epileptiform  convulsion,  after  the  early 
tonic  rigidity  there  may  follow  at  short  intervals  the  clonic  spasm,  with 
cyanosis,  fever,  and  contracted  arteries,  and  the  intervening  periods  of 
unconsciousness,  shallow  or  noisy  respiration,  and  slow%  hard  pulse. 
Coma  may  come  on  gradually  as  well  as  during  the  convulsive  attacks. 
It  may  be  preceded  by  headache,  apathy,  and  insomnia,  and  continue 
progressively  to  deepen  for  a  long  time.  A  typhoid  state  not  infre- 
quently accompanies  uremic  coma.  The  temperature  is  usually  low- 
ered, and  moderate  dilatation  or  contraction  of  the  pupils  may  be 
evidenced. 

Uremic  Amaurosis, — Blindness  may  follow  uremic  convulsions,  or, 
rarely,  it  may  come  on  without  motor  disturbances.  It  is  of  purely 
centric  origin  (the  cortex  of  the  occipital  lobe),  and  its  duration  is  short, 
lasting  but  a  few  days  in  most  instances.  Uremic  deafness,  which  is 
probably  also  of  centric  origin,  is  a  less  common  manifestation.  Other 
nervous  phenomena,  as  hemiplegia,  monoplegia  (from  cerebral  or  spinal 
congestion  or  edema),  contractures,  aphasia,  pruritus,  paresthesise,  and 
cramps  in  the  calf-muscles  are  not  so  frequent  in  occurrence. 

Circulatory  Disturbances. — The  pulse  is  moderately  slow,  tense,  and 
full  in  uremia,  but  with  the  onset  of  acute  and  severe  symptoms,  as  con- 
vulsions, it  usually  becomes  accelerated,  small,  and  feeble.  The  heart's 
action  is  labored  and  feeble. 

Respiratory  Symptoms. — Renal  dyspnea,  which  is  sometimes  called 
"  uremic  "  or  ''  renal  asthma,'*  is  a  marked,  rather  constant,  and  often  an 
early  symptom  of  uremia.  The  respirations  are  deep  and  often  stertorous 
in  coma,  or  they  may  be  irregular,  accelerated,  and  shallow,  sometimes 
assuming  the  Cheyne-Stokes  type.  Dyspneic  attacks  are  especially  apt  to 
occur  at  night.  In  chronic  uremia  slight  dyspnea  may  be  continuous  for  a 
long  time.  Again,  alternating  paroxysmal  exacerbations  may  arise.  The 
uremic  dyspnea  is  probably  due  in  most  cases  to  the  toxemia  affecting  the 
respiratory  nervous  centers.  It  may,  however,  be  the  result  of  cardiac 
weakness  or  of  dropsy  or  pulmonary  edema. 

Gastro-intesfinal  Symptoms. — Uremic  stomatitis  is  generally  seen. 
The  breath  is  foul,  the  tongue,  lips,  and  gums  are  red,  swollen,  and  pain- 
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**^1,  and  the  saliva  is  increased.     Uremic  vomiting  is  sIbo  usually  of  cen- 
*^ic;  origin,  though  il  may  be  provoked  by  the  irritation  of  the  gastric 
*^*^Vi.cosa,  caused  by  the  vicariou.s  elimination  of  the  urea  and  the  decora- 
I^Osition  of  the  latter  into  irritating  simmonium  carbonate.      The  vomiting 
^^«V  corae  on  suddenly  und  be  persistent.      Uncontrollable  hiccough  and 
^OTnetimes  uremic  diarrhea  may  be  associated.     The  irritant  action  of  the 
^mmoinum  carbonate  on  the  intestinal  mucou.^  raerabrane  may  produce  a 
ca,tarrhnl  or  diphtheritic  inflammation,  and  ulceration  even  (Grawitz). 
Vremic  diarrhea  may  also  exist  apart 'from  any  marked  gastric  disturb- 
ances. 

General  STinptonis.^ — The  skin  of  the  face  is  usually  pale  in  uremic 
coma.  Urea  may  be  excrete^d  by  the  sweat-glands,  and  may  be  seen  as 
minute  glistening  crystals  in  some  of  the  cutaneous  furrows  after  the 
evaporation  of  a  free  sweat  The  skin  is  often  harsii  and  dry,  as  in 
chronic  interstitial  nephritis.  Uremic  pruritus  is  probably  the  result  of 
the  peripheral  irritation  of  the  cutaneous  nerves  by  ciystals  of  urea.  The 
temperature  is  generally  lowered,  but  uremic  fever  frequently  accompanies 
the  convulsions  or  they  may  be  preceded  by  "'uremic  chills."  In  some 
esses  the  temperature  rises  to  105^-107°  F.^{40.r>°-41.t»°  C)  just  before 
death,  whilst  in  other  cases,  characterized  by  a  profound  and  lasting  coma 
that  deepens  into  collapse,  the  temperature  may  be  so  low  as  91^  or  93"^  F, 
(32.7^-33.8°  C). 

There  is  not  infrerjucntly  an  afmrnmidca!  odor  about  a  uremic  patient. 
The  urine  is  diminished  in  quantity,  is  generally  bigblv  albuminous,  and 
deficient  in  urea.  A  previous  dropsy  is  sometimes  markedly  reduced 
upon  the  appearance  of  acute  uremic  symptoms. 

Duration  and  Prognosis. — Acute  uremia  is  manifested  by  coma 
and  convulsions,  seldom  lasting  more  than  a  few  days.     Chronic  uremia, 
in  which   milder  nervous  symptoms,  nausea  and  vomiting,  and  dyspnea 
I  are  more  prominent,  may  persist,  however,  for  many  weeks.     While  a 
I  grave  condition,  uremia,  even  in  its  most  acute  and  violent  forms,  is  not 
^  At  once  necessarily  iktal,  for  under  proper  treatment — as  by  venesection^ 
for  instance,  followed  by  judicious  hygienic  measures—life  may  be  con- 
siderably prolonged.     8ooner  or  later,  however,  barring  a  possible  death 
[  from  some  intercurrent  alTection,  a  fatal  result  is  inevitable. 

Diagnosis. — Uremia  may  be  recognized  by  tlie  history,  the  marked 
arteriiil  tennion,  and  the  accentuated  second  sound  of  the  heart ;  also  by 
the  albuminuria  (the  urine  has  to  be  withdrawn),  the  temperature,  and 
the  odor  of  the  breath.  The  presence  of  tlropsy  in  some  cases  is  a  valu- 
able indication  of  the  nephritic  origin  of  uremic  manifestations. 

Differential  Diagnosis.-^I'remic  unconsciousness  coming  on  suddenly^ 
as  in  chronic  interstitial  nephritis,  may  simulate  aieohoUism,  eerehral 
hfinorrhaqe  (apoplrjjf).  r*'rehral  tumor,  or  meningitis.  The  points  of 
dissimilarity  between  the  first  two  conditions  and  uremia  are  here  tabu- 
lated (Herrick): 


CEttCBRAt.    [ftmoHRHA&K. 

(*upiU  unequal  or  dilated. 

StertorouB,    puffy    breath- 
ing, and  tapping  cheek. 
No  odor. 


Alcoholic  NAUCosia. 

Pupils   contracted    or    di- 
lute ;   t:»ypH  injecttKi, 
No  s«tertorous  breathing. 


Odor  of  alcohoL 


UrE  VIA. 

Pupils   £;(»nt!rallj   dilated ; 

111 bumin uric  retinitis. 
Sharpt,  luHsin^  wtertor. 

No  odor,  unless  urinous. 
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Cerebral  Hemorrhage. 

Paralysis  ;  hemiplegia. 
Unconsciousness  absolute. 

Pulse  slow  and  strong  or 
irregular ;  arteries  often 
atheromatous. 

Coma  sudden  and  deep. 
Convulsions  late  ;  may  be 

unilateral. 
Urine  generally  negative. 
Apoplectic    habit ;     heart 

may  show  hypertrophy. 


Alcoholic  Narcosis. 

No  paralysis,  usually. 
May  be  aroused. 

Pulse  frequent  and  feeble. 


Coma  gradual. 
No  convulsions. 

Urine  generally  negative. 
Red  face  and  nose,  heart 

often  weak,  dilated,  my- 

ocarditic. 


UUMIA. 

No  paralyns. 

May  or  may  not  be 
aroused. 

Pulse  at  first  strong,  later 
weak  and  rapid  ;  tension 
strong;  arterio-scle- 
rosis. 

Coma  gradual  or  sudden. 

Preceded  by  general  con- 
vulsions, headache,  etc. 

Urine  albuminous. 

Edema  and  pallor ;  heart 
bypertrophied. 


In  meningitis  the  made  of  onset,  the  rigidity  of  the  neck,  incoherence  or 
mild  delirium,  photophobia,  and  pronounced  fever  point  to  the  distinction. 

Uremic  coma  must  also  be  differentiated  from  opium-poisoning  and 
diabetic  coma.  Chronic  uremia  must  not  be  confounded  with  the  asthenic 
state  of  typhoid  fever  and  acute  miliary  tuberculosis.  In  opium-poisoning 
the  pupils  are  contracted  and  do  not  respond  to  li^ht.  Again,  in  opium- 
poisoning  the  respirations  are  slow,  deep,  and  full,  and  the  patient  may 
answer  rationally  when  aroused.  In  uremic  coma,  it  will  be  remembered, 
consciousness  is  abolished.  In  diabetic  coma  the  history  must  be  learned, 
the  harsh,  dry  skin  and  emaciation  noted,  and  especially  are  the  ethereal 
odor  and  the  6urgundy-red  reaction  of  the  urine  (acetone)  with  the  tincture 
of  the  chlorid  of  iron  to  be  observed ;  sugar  is  also  present. 

The  progfnosis  is  grave,  but  guarded ;  it  is  even  favorable  in  many 
cases,  so  far  as  immediate  results  are  concerned. 

Treatment. — This  will  be  detailed  in  the  discussion  of  the  various 
forms  of  nephritis.  Suffice  it  to  say  that  the  supreme  indication  is  the 
prompt  elimination  of  the  poisons  in  the  blood.  When  diaphoresis  and 
catharsis  fail  either  in  promptness  or  efficiency,  venesection  should  be  em- 
ployed ;  the  latter  measure  is  also  probably  the  most  reliable  in  urgent 
cases  of  uremic  convulsions  or  coma.  The  counter-injection  (intra- 
venous) of  normal  salt  solution  may  be  indicated  in  cases  of  profound 
weakness  threatening  collapse. 

Bozzoli  recommends  the  subcutaneous  injection  of  sterilized  serum 
because  of  the  gratifying  results  secured  in  a  number  of  cases  of  uremia. 


AMYLOID  KIDNEY. 

Definition.^-- Amyloid  (waxy  or  lardaceous)  degeneration  of  the  kid- 
neys ;   it  is  usually  coexistent  with  a  similar  degeneration  of  other  viscera. 

Pathology. — Macroscopically,  the  amyloid  kidney  appears  pale, 
greenish  or  yellowish-white,  firm,  and  uniformly  enlarged,  and  the  surface 
is  smooth,  glistening,  and  often  mottled,  owing  to  the  prominence  of  the 
stellate  veins.  (•)n  section  a  homogeneous,  anemic,  or  ''bacon-like" 
surface  presents  itself,  particularly  in  the  cortical  region.  The  cortex 
is  wider  than  normal ;   the  pyramids  may  be  red  in  color  and  slightly 
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infiltrated ;  and  the  glomeruli  may  show  an  infiltration  by  the  glistening, 
translacent  amyloid  (albuminoid)  material.  On  the  application  of  LugoFs 
solution  of  iodin  to  the  amyloid  areas  a  mahogany-red  color  is  produced. 
Brushing  over  the  amyloid  substance  with  a  solution  of  iodin,  and  then 
with  dilute  sulphuric  acid,  gives  a  blue  or  violet  tint.  Similarly  used, 
a  1  per  cent,  solution  of  methyl-violet  strikes  a  red  color.  The  capsule 
of  the  kidney  is  thickened,  though  not  always  adherent. 

Microscopically,  the  amyloid  change  is  generally  found  in  the  early 
stages  to  afiect  the  walls  of  the  capillaries  of  the  Malpighian  tufts.  The 
walls  are  swollen  with  the  homogeneous  material  and  the  vessel-lumen  is 
diminished  or  obliterated.  The  straight  uriniferous  tubules  are  also  in- 
filtrated later  perhaps,  the  deposit  occurring  primarily  in  the  membrane 
proprise.  A  diffuse  nephritis  is  nearly  always  an  associated  condition. 
The  tubules  generally  contain  hyaline  casts.  Fatty  degeneration  of 
the  epithelium,  glomerulites  or  waxy  glomeruli,  and  a  thickening  of 
Bowman's  capsule  are  common  in  markedly  amyloid  kidneys.  In  ad- 
vanced cases  most  of  the  secretory  structure  beconbes  atrophied.  Amy- 
loid infiltration  of  the  smaller  granular  kidney  is  less  common  than  of 
the  large  white  kidney,  with  intense  parenchymatous  changes. 

Hypertrophy  of  the  heart  is  not  always  present  in  amyloid  disease  of 
the  kidneys.  Amyloid  infiltration  of  other  organs,  however,  as  of  the 
•liver  and  spleen,  is  usually  associated  with  waxy  kidneys. 

Btiology. — The  causes  of  amyloid  kidney  are  those  of  the  amyloid 
change  affecting  (either  simultaneously  or  nearly  so)  other  organs,  as  the 
spleen,  liver,  and  intestines. 

Commonly,  amyloid  disease  is  marked  also  in  the  other  solid  organs 
named  above  ;  it  \%  secondary  to  wasting  diseases,  cachexise,  and  the  like. 
Perhaps  the  most  frequent  cause  of  the  waxy  kidney  is  tuberculosis,  espe- 
cially of  the  lungs  (''chronic  ulcerative  phthisis'*):  tuberculosis  of  the 
intestines  also  is  often  a^ociated  and  aggravates  the  amyloid  infiltration. 
Next  in  order  are  the  prolonged  suppurations,  particularly  of  the  bones, 
as  in  osteitis  of  the  vertebrae  and  hips  (usually  tuberculous).  Chronic 
empyema,  intestinal  ulcers,  vesico-vaginal  fistulae,  and  other  purulent 
affections,  chronic  in  nature  also,  have  the  same  etiologic  effect. 

Amyloid  kidney  is  often  present  in  syphilis,  especially  in  the  tertiary 
stage,  when  ulceration  of  the  mucous  surfaces  and  of  the  bones  is  present. 
Rarely,  gout,  malaria,  leukemia,  cancer,  and  chronic  valvular  endocar- 
ditis with  insufficiency  seem  to  produce  amyloid  disease. 

Symptoms. — These  vary  greatly  according  to  the  extent  to  which 
the  amyloid  degeneration  has  encroached  upon  the  normal  kidney-struc- 
ture, and  may  be  overshadowed  partially  or  completely  by  those  of  the 
dominant  causal  affection. 

The  urine  is  pale  yellow,  clear,  and  variable  in  quantity,  and  the 
amount  passed  in  twenty-four  hours  is  sometimes  normal  or  may  be 
slightly  diminished.  More  frequently,  perhaps,  it  is  increased,  and  espe- 
cially in  marked  or  advanced  cases.  The  specific  gravity  is  apt  to  be 
low  (1015-1005),  and  there  is  seldom  any  sediment. 

Serum-nlhumin  and  f/lobuUn  may  both  be  present  in  the  urine ;  but  a 
highly  significant  condition,  and  one  that  is  seemingly  diagnostic,  is  the 
high  proportion  of  globulin  as  compared  with  the  serum-albumin  (Sal- 
kowsici.  Senator).     Tube-casts  may  be  found,  but  their  presence  may  be 
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only  temporary;  they  are  usually  wide  hyaline  or  fatty  and  graottlar, 
aiitl  are  tew  in  number  (Fig.  64).  The  amyloid  reaction  may  be  elicited 
with  the  hyaline  casts;  symptoms  referable  to  the  kidney  are  oftet 
absent  in  comparison  with  those  of  the  nephri tides,  I}rop*y  is  not  in- 
variably  present,  and  when  present  is  but  moderate  in  degree  and  gen- 
erftlly  in  the  legs  only.  It  is  proportionately  prominent  with  the  in- 
crease in  tbe  anen^iii,  cirenhitory  depression,  and  wasting  of  flesh  and 
strength*  The  latter  manifestations,  constituting  a  cachectic  appearance^ 
are  quite  commonly  observed  in  amyloid  kidney. 

The  associated  enlargement  and  the  firm,  sharp  outlines  of  the  liver 
and  spleen  are  of  diagnostic  significance.  Marked  diarrhea  may  be  dut 
to  coexisting  amyloid  infiltration  of  the  intestines  or  to  tuberculous  inteA- 
tinal  ulcers,  an<l  is  often  seen  in  advanced  cases* 

Diagnosis. — -Tbis  can  seldom  be  made  upon  the  urinary  manifesta- 
tions  alone.  Important  aud  often  necessary  adjuncts  are  the  bislorjesiof 
causation  and  of  the  associated  symptoms  and  physical  signs,  Thm^ 
there  will  be  evidenced  in  most  cases  tuberculosis,  chronic  bone^suppuri- 
tions,  or  syphilis,  while  coexisting  hepatic  and  splenic  enlargements,  wast- 
ing, and  cachexia  are  usually  present.  In  any  of  the  diseased  conditioni 
mentioned  amyloid  kidney  may  be  diagnosticated  with  reaj^onable  cer- 
tainty upon  the  develoj>ment  of  an  increased  (|Uantity  of  pale  clear  urioi 
of  low  specific  gravity  and  containing  a  large  amount  of  albumin,  or  even 
with  slight  albuminuria. 

From  parenehyHuittniii  nephrith  amyloid  kidney  is  to  be  differentii 
by  the  history,  by  the  more  marked  and  generally  distributed  dro[ 
and  by  the  albuminuric  retinitis  that  characterize  tbe  former.  In  <^hr0\ 
interstitial  Hephritia  there  are  less  marked  albuminufia  and  dropsy,  «nl 
there  are  present  arterio-sclerosis,  cardiac  hypertrophy,  and  a  pronounced 
tendency  to  wan!  uremic  symjitotus. 

Prog^Osis.^Tbis  varies  with  the  cause.  Incipient  bone-disetM  m 
tuberculosis,  with  only  sligbt  evidences  of  amyloid  change  in  the  kidneys, 
may  be  controlled.  As  a  rule,  liowever,  the  structural  alterations  areiO 
far  advanced,  and  the  constitutional  powers  of  rcjsistance  so  much  encr^ 
vated,  before  tbe  amyloid  infiltration  can  be  distinctly  apprehended  thit 
in  the  majority  of  instances  the  prognosis  is  entirely  unfavorable*  In 
decided  cases  death  ensues  in   from  several  weeks  to  as  many  monthflL 

Treatment. — This  also  depends  upon  the  causal  affection*  Hygleoie 
and  dietetic  measures  are  always  useful,  however,  with  a  view  t"  'ig 

tlie  general  nutrition.      The  iodid  of  iron  has  been  recoronui; 
alterativ^e,  and  easily  assimilable  and  palatable  fati^i  and  tonics  may 
be  tried.    Tuberculous  cases  require  creasote  or  allied  preparations  :  s^ 
ilitica  require  mercurials  and   iodids ;    while  malarial   subjects   do  bat 
under  the  systematic  use  of  arsenic,  iron,  and  quinin. 


NEPHROLITHIASIS. 

(Renal  Calculi ;  I'l/tlitt^t  ('alntlonit ;  Renal  Cftlie;  Ortwtl.) 

Definition. — A  condition  characterized  by  the  formation  of  fint  or 

coarse  concretions  in  the  kidney -substance  or  in  the  renal  [>elvia  by  thi 
precipitation  of  certain  of  the  solid  urinary  constituents. 


Varieties. — According  to  their  size,  renal  concretions  are  variously 
termed— (1)  Renal  sand,  of  which  the  particles  are  fine  and  pulverized; 
(2)  Benal  gravel,  consisting  of  coarse  grains  or  even  of  pea-sized  concre- 
tions;  (3)  Benal  stone,  or  calculus,  when  larger  masses  than  the  preceding 
exist,  either  more  or  less  rounded  or  as  stony  casts  or  moulds  of  the  pelvis 
of  the  kidney,  its  infundibula,  and  calyces  (dendritic  or  eorat  calculi). 

According  to  their  composition,  the  chemical  varieties  of  renal  concre- 
tions are — (1)  Uric-acid  calculi,  the  most  frequent  in  occurrence.  Urates 
are  often  associated  in  the  ealculiiH  with  uric  acid,  thus  producing  strati- 
fication. These  concretions  may  f»ccur  as  sand,  gravel,  or  large  stones  : 
they  are  usually  (|uite  hard,  reddish-brown  or  black  in  color,  and  have  a 
smooth  though  irregularly-shaped  surfjice.  The  fracture  is  crystalline, 
and  in  the  larger  calculi  often  shows  the  alternating  layers  of  uric  acid 
and  aromoniiim  urate.     Pure  uratic  stones  may  occur  in  children, 

(2)  Ctdcinm  oxalate  concretions  occyr  more  rarely  in  the  kidney.  Tbey 
constitute  the  so-called  ''mulherry  calculi/'  from  a  fancied  resemblance 
to  the  mulberry,  owing  to  their  dark-brown  or  black  color  and  very  irreg- 
ular and  nodulated  or  prickly  appearance.  They  are  also  quite  dense; 
lamination,  however,  is  not  common,  although  they  are  some  times  formed 
about  a  uric-acid  nucleus, 

(3)  Phoisphatic  cakuli  of  the  kidney  are  still  less  common  than  the 
oxalate,  but  they  are  more  common  in  the  bladder.  Tliey  may  consist  of 
calcic  phosphate  or  ammonio-magncsic  phosphate,  anti  may  possibly  be 
associated  with  calcic  carbonate.  Phosphatic  salts  are  most  often  depos- 
ited secondarily  abotU  uric-acid  or  oxalate  calculi  in  the  alkaline  urine  of 
a  cystitis  set  up  by  the  irritation  of  the  true  renal  stones*  Phosphatic 
calculi   are  grayish-white  in  color  and  are  comparatively  soft. 

(4)  Renal  stones  composed  of  cf/Htitu  xanfhin^  carhoitatc  of  lime,  fatty 
or  gapofiaceous  jnatterit  (urostealith),  indigo^  void  fibrin,  though  of  extreme 
rarity,  have  been  occasionally  reported.  Cystin  calculi  have  a  pale-yellow 
color  and  a  waxy  luster. 

Pathology.^ — The  anatomic  changes  of  the  kidney  vary  with  the 
degree  and  persistence  of  the  irritation,  the  size  of  the  calculi,  and  their 
passage  or  retention.  Sometimes  numerous  granular  and  pea -si  zed  con- 
cretions are  found  in  the  renal  pelvis,  with  desquamated  epithelium  and  a 
turbid  urine.  Interesting  cases  are  those  in  which  a  dendritic  stone 
occupies  a  great  portion  of  the  atrophied  kidney -substance,  as  well  as 
the  entire  pelvis  of  the  organ.  In  one  of  my  own  patients  the  left  kidney 
was^  apparently,  nearly  twice  the  normal  size*  owing  to  the  presence  of  a 
large  coral-calculus  (uric  acid  and  unites),  connected  by  an  isthmus  with 
a  rtjunded  stone  in  the  inferior  portion  quite  as  large  as  a  large  walnut. 
The  pelvis  of  the  right  ki«lney  also  contained  a  dendritic  calculus. 

Secondary  Lesions.— Perhaps  the  most  usual  rcsidt  of  renal  concre- 
tions is  a  pyelitis  :  this  may  be  simple  catarrhal,  diphtheritic,  or  purulent, 
with  or  without  hemorrhages,  depending  upon  the  intensity  of  the  mechan- 
ical irritRtion.  A  pyelo-nephritis  may  fdlow  in  severe  cases,  as  may  even 
a  general  suppuration  (pyonephrosis)  or  perinephric  abscess  and  perfora- 
tions. Kenal  pus-cavities  are  sometimes  found  poHtmortcm  containing 
numerous  small  stones.  Hydronephrosis  is  another  important  pathologic 
sequel,  in  which  the  cause  is  to  he  attributed  to  the  blocking  of  tlie 
ureter  by  an  erstwhile  passing  stone  or  hy  the  closing  of  the  aperture  of 
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a  ureter  from  within  the  pelvis.  Pressure-necrosis  and  perforation  may 
thus  be  induced.  Owing  to  the  prolonged  pressure  of  a  dendritic  calculus, 
there  is  commonly  a  distinct  and  marked  atrophy  of  the  renal  parenchyma, 
resulting  in  chronic  diffuse  nephritis  with  little  or  no  exudation. 

Stiologfy. — The  definite  causation  and  the  exact  manner  of  formation 
of  renal  concretions  are  still  unestablished.  We  may  infer  not  a  little, 
however,  with  some  good  reason,  since  the  predi»vo8tng  catises  are  rather 
distinct.  Thus,  in  children  and  in  advanced  ufe  (before  15  and  after 
50  years  of  age — Purdy)  the  occurrence  of  calculi  is  most  common,  the 
uratic  variety  being  most  frequent  in  the  former  and  the  uric  acid  in  the 
latter.  Men  are  subject  to  nephrolithiasis  more  often  than  are  women. 
The  uric-  or  lithic-acid  state  (lithemia),  gout,  and  the  various  influences 
that  induce  these  conditions,  as  an  excessive  meat  (proteid)  diet  or  a 
sedentary  life,  seem  to  predispose  to  stone.  Heredity,  I  believe,  plays 
a  prominent  part  in  many  cases. 

Broadly  speaking,  any  habit  of  the  system  that  encourages  the  pre- 
cipitation of  insoluble  abnormal  ingredients  or  of  normal  ingredients  in 
excess,  owing  to  chemical  changes  in  the  urine,  tends  to  the  formation 
of  calculi.  It  should  be  stated,  however,  that  the  primary  causes  of  cal- 
culus-formation is  the  presence  of  some  substance  in  the  urinary  tract 
that  affords  a  nucleus  about  which  the  successive  layers  of  crystals  may 
deposit  and  adhere,  such  as  bits  of  mucus,  colloid  material,  epithelial 
shreds,  parasitic  ova,  bacteria,  blood-clots,  and  tube-casts. 

It  is  generally  believed  that  the  requisite  conditions  for  the  formation 
of  a  uric-acid  renal  calculus  are — a  highly-acid  urine,  an  excess  of  uric 
acid,  a  low  percentage  of  salines,  and  deficiency  of  the  normal  urinary 
coloring-matters. 

Symptoms. — These  may  be  slight,  progressive,  and  chronic,  or  they 
may  be  intensely  acute  and  comparatively  short  in  duration,  though  sub- 
ject to  repetition — /.  e.  renal  colic.  It  is  not  unusual  for  patients  to 
pass  uric-acid  sand  and  gravel  for  years  without  much  complaint.  A 
sudden  blocking  of  a  ureter,  however,  or  a  slowly-passing  stone  of  dis- 
tending dimensions  produces  great  agony  at  times.  A  smooth,  snugly- 
fitting  dendritic  calculus  in  the  pelvis  may  not  cause  any  symptoms  for 
years  until  the  destruction  of  tissue  by  its  weight  and  mechanical  irritation 
ensues  ;  there  is  then  a  progressive  failure  of  health,  a  constantly  increas- 
ing pain  in  the  back,  occasional  hematuria^  tenderness  on  pressure  over 
the  diseased  kidney,  both  anteriorly  (deep)  and  posteriorly,  and  finally 
uremia  and  death. 

The  characteristic  symptoms  of  stone  in  the  kidney  appear  as  an  attack 
of  renal  colic.  This  happens  when  a  calculus  in  its  passage  down  the 
ureter  acts  as  a  mechanical  irritant,  or  when  it  is  caught  and  stopped  in 
the  passage.  The  large  ''gravel"  or  pea-sized  and  more  or  less  rough 
stones  usually  cause  the  attack,  which  comes  on,  as  a  rule,  cjuite  suddenly, 
although  it  may  be  preceded  by  a  chill  and  some  general  uneasiness  or 
by  slight  pain  in  the  region  of  the  kidney.  It  may  be  excited  by  a  sud- 
den muscular  effort.  The  pain  is  tearing  in  character,  and  rapidly 
reaches  an  afronizin^  maximum  of  severity,  starting  from  the  lumbar  re- 
gion and  extending  down  along  the  ureter  into  the  groin,  and  often  into 
the  testicle  and  inner  side  of  the  thigh.  The  paroxysm  may  appear  in 
the  form  of  a  diffuse  abdominal  and  lumbar  pain  in  some  instances.    There 
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J5  local  tenderness  on  pressure,  and  nausea  and  repeated  vomitings  are 

frec[uent.     The  patient  is  often  collapsed,  and  perspiration,  a  rapid,  small, 

•nd  feeble  pulse,  trembling,  anxiety,  bodily  tw'istiiigs  about,  convulsions 

^ven,  and  syncope  may  ensue.    There  may  be  moderate  fever.     The  urine 

i^  scanty  or  may  be  suppressed  for  a  time%  and  is  often  bloody.    Frequent 

^nd  painful  attempts  at  urination  are  made,  with  the  passage  of  but  a  few 

*^'X>ps  at  a  time,  owing  perhaps,  in  part  at  least,  to  a  reHex  spasm  of  the 

'''^sical  sphincter  (vesical  tenesmus).     Tlie  presence  of  pus  and  of  pelvic 

^J^ithelium  in  the  urine  indicates  a  pyelitis.     When  a  large  quantity  of 

^*^^r  urine  is  passed,  an  sometimes  happens,  it  may  be  looked  upon  as 

**^ving  come  from  a  healthy  kidney. 

The  paroxyHm  of  renal  colic  enils  when  the  impacted  stone  passes  out 
*     t:he  ureter.     This  may  occur  within  a  few  hours  or  it  may  take  several 
^^^ys;  in  instances  of  tue  latter  type  the  attacks  of  renal  colic  may  be 
^^^t^rmittent. 

Recovery  is  not  always  complete  immediately  upon  the  evacuation  of 
^  li^  stone.     The  previously  retracted  testicle  may  be  painful  and  swollen 
*^^r  a  iittle  while,  and  there  are  apt  to  be  aching  and  soreness  over  the 
^fleeted  kidney  and  ureter. 

In  certain  severe  cases  of  mechanical  irritation  the  symptoms  of  pye- 
litis, pyelo-nephritis  with  abscess,  or  hydronephrosis  may  be  superadded. 
Anuria  and  uremia  result  from  simultaneous  obstructive  suppression  of 
tlie  urine  upon  both  sides. 

Nephrolitliiasis  as  a  ehronie  affection  may  exist  for  many  years,  with 
recurring  paroxysms  of  renal  colic.  I  observed  a  case  for  five  years 
that  bad  extended  over  a  period  of  tbirty  years,  until  it  finally  came  to 
necropsy.  Between  the  attacks  of  colic  the  patient  may  be  entirely 
coin  for  til  ble,  save  perhaps  an  occasional  burning  in  the  urethra  on  mic- 
turition, owing  to  a  highly -concentrated,  acid  urine  or  to  the  passage 
of  minute  uric-acid  granules.  There  are  apt  to  be  pain  and  tenderness 
over  a  kidney  containing  a  targe  imbedded  stone.  A  smoky-hued 
urine,  due  to  slight  hematuria,  is  also  sometimes  present  in  long-stand- 
ing cases  of  renal  calculus,  particularly  after  exertion* 

A  refia!  intermttient  fever,  simulating  malarial  paroxysms,  may  occnr 
in  nephrolithiasis,  and  is  analogous  to  the  hepatic  intermittent  fever  of 
cholelithiasis. 

Pyelitis — simple  or  purnlent-^with  late  involvement  of  the  kidney- 
parenchyma  (pyelo- nephritis)  is  a  frequent  concomitant  of  chronic  nephro- 
lithiasis. The  presence  of  pus  in  tiic  urine  is  constant,  with  an  absence 
of  renal  epithelium  in  cases  of  an  abscess-cavity  of  the  kidney.  In  ordi- 
nary pyelitis  the  pyuria  is  often  intermittent. 

The  general  health  of  patients  wuth  nephrolithiasis  is,  as  a  rule,  re- 
markably good.  Anorexia  is  not  only  seldom  present,  but  such  persons 
are  habitually  free  and  good  livers*  Persistent  headaches  with  nausea, 
however,  should  warn  one  of  uremia.  Splenic  and  hepatic  enlargement 
may  be  found  with  prolonged  suppurative  pyelo-nephritis,  indicating 
amyloid  discjise. 

Diagnosis,— This  resolves  itself  into  a  study  of  the  diagnostic  cha- 
racters of  {a)  the  attacks  of  renal  colic,  (h)  of  tlie  underlying  systemic 
condition  in  general,  and  (c)  the  remd  condition  in  particular  that  renders 
these  attacks  iios^sible.     The  latter  can  be  discovered  onlv  bv  a  careful 
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and  continaoos  stady  of  the  clinical  history  and  urinary  manifestrntioiis  as 
outlined  in  previous  paragraphs. 

Nephrolithiasis  may  he  positively  diagnosed  in  a  case  in  whicL,  after 
sadden,  agonizing,  colicky  pain,  referred  to  either  lumbar  r<^<m  and 
radiating  down  the  ureteral  course  to  the  testicle,  a  concretion  is  found  to 
have  passed  with  the  urine.  It  is  therefore  necessary  in  a  suspected  case 
of  renal  colic  to  pour  the  urine  through  a  fine  sieve  as  soon  as  passed. 
The  more  recent  improvements  in  the  operative  technic  for  producing 
the  Roentgen  rays  enable  us  to  detect  renal  calculi  with  considerable 
accuracy  as  to  their  number,  size,  and  relative  position. 

Differential  Diagnosis. — Renal  colic  must  not  be  taken  for  Miary  or 
inteitinal  colic.  The  antecedent  history  is  of  great  value  in  arriving  at  a 
diagnosis.  In  biliary  colic  there  may  be  jaundice,  and  pain  referred  to 
the  upper  rather  than  to  the  lower  abdominal  zone,  both  of  which  symp- 
toms are  absent  in  renal  colic ;  while  in  the  latter  the  disturbance  of  mic- 
turition and  the  character  of  the  urine,  especially  the  hematuria,  are 
characteristic. 

In  intestinal  colic  the  griping  pain  is  usually  most  intense  in  the  um- 
bilical region,  is  often  relieved  by  pressure,  and  is  associated  with  tym- 
panites and  constipation ;  it  has  usually  a  dietetic  origin,  while  the  renal 
and  urinary  symptoms  are  absent.  The  exclusion  of  lumbodynia  and 
lumbo-abdominal  neuralgia  is  not  so  difficult.  The  differentiation  of  the 
varieties  of  calculi  from  the  symptoms  is  not  positive.  It  has  been  sug- 
gested, however,  that  the  oxalate  stones  usually  cause  the  sharpest  pains 
and  the  hematuria.  Right  sided  ureteral  pain  felt  over  the  lower  ab- 
dominal region  may  be  confounded  at  first  with  appendiceal  colic.  Mus- 
ser  has  found  the  pain  of  renal  colic  to  be  more  paroxysmal  and  less 
uniform  in  location  than  in  the  latter  however.  Early  renal  tuberculo%i» 
(vide)  with  its  hematuria  and  pyuria  must  be  differentiated  fi'om  renal 
calculus  also. 

Prognosis. — This  should  always  be  guarded,  owing  to  the  possible 
dangers  and  complications  that  frequently  attend  nephrolithiasis  in  all 
of  its  forms.  Thus  the  passage  of  gravel  without  marked  symptoms 
tends  to  persist  or  recur — in  both  events  an  unfavorable  tendency,  since 
subsequent  formations  are  apt  to  be  larger  and  cause  serious  symptoms. 
An  attack  of  renal  colic  may  itself  be  fatal.  Large  latent  calculi  (den- 
dritic), of  long  standing,  are  nearly  always  incurable,  and  in  most  in- 
stances lead  to  such  grave  complications  as  pyelo-nephritis,  pyo-  and 
hydronephrosis,  perinephric  abscess,  and  uremia. 

Treatinetlt. — Paroxysms  of  renal  colic  call  for  prompt  relief.  This 
is  best  afforded  by  hypodermic  injections  of  morphin  and  atropin, 
coupled  with  hot  baths  or  fomentations  applied  to  the  loins.  The  free 
use  of  hot  drinks,  as  lemonade,  soda,  or  plain  water,  is  also  helpful  in 
promoting  the  passage  of  the  stone.  Drinking  large  quantities  of  gly- 
cerin mixed  with  water  has  proven  of  service  in  some  cases.  Cases  of 
excessive  suffering  require  the  inhalation  of  chloroform. 

The  treatment  of  the  nephrolithiasis  without  or  between  attacks  of 
renal  colic  is  most  important.  First  to  be  considered  are  the  hygienic 
and  dietetic  measures,  for  in  mild  and  uncomplicated  cases  much  can  be 
done  to  prevent  the  aggravation  of  the  disorder,  and  at  least  the  forma- 
tion of  larger  concretions  may  be  delayed.  When  the  tendency  is  to 
uric-acid  irravel  (the  commonest  variety),  the  patient  should  live  a  reg- 
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ular,  calm,  steady,  and  temperate  life.  Exercise  should  be  so  managed 
that  it  may  be  taken  rather  moderately  in  the  open  air,  and  with  a  view 
to  preventing  additional  weight  in  persons  of  fair  nutrition  and  to  pro- 
moting a  reduction  of  weight  in  the  obese.  In  short,  the  exercise  should 
be  sufficient  to  thoroughly  use  up  all  nitrogenous  food,  so  that  the  formation 
and  elimination  of  urea  may  be  increased  to  normal  and  the  quantity  of 
uric  acid  diminished.  Hence  I  would  strongly  advise  a  clinical  study  of 
the  percentage  of  urea  in  the  urine  {vide  p.  961). 

Over-indulgence  in  food,  particularly  in  red  meats  (liver,  sweetbread, 
and  similar  nuclear  food),  should  be  prohibited,  owing  to  the  ready  for- 
mation of  uric  acid  from  the  latter.  Alcohol  should  be  taken  seldom, 
or,  better,  not  at  all.  On  the  other  hand,  since  the  urine  is  apt  to  be 
scanty  and  highly  acid,  the  patient  should  be  encouraged  to  drink  freely 
of  plain  and  alkaline  waters,  artificial  and  natural.  The  value  of 
various  pure  spring-waters  as  diluents  is  undoubted,  the  Bufialo, 
Londonderry,  and  Otterburn  Lithia,  the  Saratoga,  Bedford,  and  Poland 
waters,  all  being  distinguished  for  their  purity.  More  marked  and  more 
generally  useful  for  their  alkalinity  are  the  Carlsbad,  Vichy,  and  carbon- 
ated waters.  In  cases  characterized  by  occasional  hematuria  the  Rock- 
bridge alum-water  may  be  tried.  Plain  soda-water  and  lemonade  may  be 
used  as  adjuvants. 

The  medicinal  treatment  of  nephrolithiasis  is  aimed  to  secure  a  sol- 
vent and  disintegrating  action  upon  the  stones ;  it  is  symptomatic.  It  is 
extremely  doubtful  whether  stones  once  formed  in  the  pelvis  of  the  kid- 
ney and  remaining  there  are  ever  dissolved,  though  certain  drugs  would 
seem  to  have  had  an  eroding  effect  in  some  instances,  and  they  are 
to  be  recommended  as  useful  in  preventing  the  formation  of  new  deposits. 
Lithium  citrate  or  carbonate  in  5-grain  (0.324)  doses  in  tablet  form^ 
three  or  four  times  daily,  has  been  generally  employed  for  the  purpose. 
Sodium  phosphate  and  the  vegetable  salts  of  potash,  as  the  citrate,  acetate, 
and  tartrate,  are  useful.  Much  water,  especially  the  carbonated,  should 
be  drunk,  along  with  doses  of  the  above,  in  order  to  facilitate  the  solvent 
action,  and  in  this  way  relieve,  in  a  measure,  the  local  distress  and  pain. 
Recently  piperazin,  lycetol,  and  urotropin  have  been  brought  forward 
as  uric-acid-calculus  solvents  by  some  clinicians,  and  that  they  have 
such  action  as  is  claimed  has  been  proved  beyond  a  doubt  in  certain 
cases.  Whilst  they  deserve  a  further  trial  in  nephrolithiasis,  it  is  too 
much,  however,  to  expect  to  look  for  positive  and  successful  results  in 
every  case. 

Recently,  Van  Noorden  and  Strause  have  recomuiended  calcium  car- 
bonate (gr.  x-xv — 0.048-0.972 — or  more  thrice  daily).  The  theory  is 
that  the  calcium  unites  with  the  acid  phosphates  in  the  intestines,  and 
thus  reduces  the  deuteroplioaphates  in  the  urine,  leaving  the  protophos- 
phates  to  dissolve  the  uric  acid.     They  report  excellent  clinical  results. 

The  reaction  of  the  urine  must  be  tested  at  stated  intervals  and  kept 
faintly  acid.  Should  the  urine  become  alkaline,  the  alkaline  treatment 
must  be  suspended  for  a  while,  or  a  secondary  deposit  of  phosphates  about 
the  uric-acid  stone  may  be  induced.  Nagging  lumbar  pains  may  be  re- 
lieved by  occasional  doses  of  such  analgesics  as  phenacetin,  belladonna, 
hyoscyamus,  codein,  and  indirectly  by  the  sweet  spirits  of  niter,  buchu, 
and  uva  ursi.  Renal  hemorrhage  may  he  controlled  effectually  by  the 
«2 
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ser  has  found  the  pain         u^f^ 

uniform  in  location  thp  Aj^  ^^^ion  of  the  kidneys,  more  or  less 
(vvie)  with  its  hematu  ^  m^Z^^  of  *  ™*'*''  severe,  or  grave  cha- 
calculus  also.  ^^  ^JL  firieties  of  acute  renal  inflammation 

PrognosiB. — Tl        ^^^j^j^te  Bright's  disease,  as  follows  :  (1)  acute 
dangers  and  corapF      /^^i^'L^^i^?''  exudative  nephritis,  ami  (3)  arut** 
of  its  forms.     Th»       ^^'^'^Is^  '^  ^^  etiologic  and  pathologic  import- 
tends  to  persist  or       ^^l[/'^  jV^^fjiuical  necessity  or  practical  value, 
subsequent  formal        ^f^T^'^^fli^^^^  *"'  *^^  ^^^  appearances  of,  the 

An  attack  of  re^      ^^St^J^^^^^itm\^  cases  according  to  the  degree  of 
dritic),  of  long         BBBK^*^'"'^^  ^**  *^'^  gravest  cases  of  nephritis  there 
stances  lead  ti         ^IT^Ty**^ 
hydronephrosi 

Treating 
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promoting 
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excessive 
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^P^,  ij^i^J^iiooously  more  marked  pathologic  changes 
^^^^j^§^    M^n^  greatly  on  the  amount  of  poisonous 
^'"^i^'^irf  ^li^^y*  ^^^  eliminated  by  them,  as  well  a^ 
^Af^.^tVh^^^  ^^  ^*^  noxious  action. 

[>rgans  are 

hnt  softened.     These  conditions  are 

jfltfM*^'**  exiulatioii  is  abundant  and  when  in- 

l^t     The  kidneys  may  be  reddened  and  enn- 

jv(jp  section,  or  they  may  })e  pale  and  mottletl. 

"ornieil  beneath  the  eap- 

ujorr  common  to  «»e  red 

wliitisli  porticms  on  both 

w\_M£e§  m    i^ut'    KiuufYN.      Tlu'   cortex    especially    is 

HBkT^r  flight ly  congested  in  the  mildest  cases,  and 
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glomeruli)  or  hyperemic  in  severe  in- 
show  an  intense  redness.  The  surfaces 
non-adherent, 
may  be  discovered  that  are  not  visible  to 
mild  cases  referred  to  above.  There  is  simply 
«<ranular  (parenchymatous)  degeneration  of  the 
hian  tufts,  Bowman's  capsule,  and  of  the  cortical 
ilm  is  not  true  acute  nephritis,  however,  in  the 
changes  in  the  interstitial  tissue.  The  acute  paren- 
ation  may  be  almost  exclusively  limited  to  the  glome- 
ee  of  scarlatina,  and  hence  the  term  glomerulo-nephri' 
swollen  f  opaque,  and  irregular  in  shape,  while  the 
granular  (albuminoid  or  fatty).  A  further  advance  in 
^  seen  in  cellular  coagulation-necrosis  or  disintegration,  des- 
f  the  oelk,  and  hyaline  degeneration  of  masses  of  them  in  the 
aicute  degenerative  changes  are  frequently  found  in  the  acute 
diseases  or  when  inorganic  poisons  have  been  introduced  into 
Id  phosphorus-poisoning  actual  fatty  degeneration  of  the 
ium  may  be  found,  this  either  proceeding  from  the  cloudy  swell- 
developing  independently;  A  rapid  necrosis  of  cells  is  also  met 
in  severe  cases. 
True  acute  nephritig  is  not  only  characterized  by  changes  of  the  renal 
jpithalium  (the  parenchyma),  hut  the  inflammatory  exudate  (serum,  leu- 
kocytes, and  erythrocytes)  is  found  between  the  tubules.  The  kidneys 
show  different  stages  of  the  process  in  different  portions.  In  some  places 
there  is  only  a  slight  cellular  infiltration  of  the  intertubular  tissues ;  in 
others,  besides  the  desquamation  of  necrotic  epithelial  cells  and  the  pres- 
ence of  hyaline  casts  in  the  tubules,  the  interstitial  tissue  is  swollen  by 
the  coagulated  sero-fibrinous  exudate,  abundant  leukocytes,  and  some  red 
blood-corpuscles.  It  should  be  stated  that  the  inflammatory  exudate  col- 
lects also  in  the  Malpighian  bodies  and  tubules.  The  epithelium  lining 
the  latter,  especially  the  convoluted  portion,  is  often  flattened,  and  the 
tabnles  themselves  may  be  dilated  and  choked  with  degenerated  cells,  or, 
more  frequently  in  the  straight  tubules,  with  hyaline  casts.  The  white 
blood-cells  that  are  found  infiltrating  the  stroma  of  the  kidney  are  not 
nsnally  equally  diffused,  but  are  collected  in  foci  in  the  cortex. 

The  glomerular  epithelium  of  the  capsule,  and  especially  that  covering 
the  outside  of  the  capillaries  of  the  tufts,  is  swollen  and  opaque,  and  the 
outlines  of  the  individual  capillaries  are  lost.  In  most  cases  of  diffuse 
exudative  nephritis  new  epithelium  appears,  and  a  restoration  of  the 
glomerular  function  takes  place.  In  the  productive  variety  of  acute 
diffuse  nephritis,  however,  according  to  Delafield,  the  lesions  consisting 
of  a  cellular  growth  in  the  capsules  and  of  connective  tissue  around 
thickened  arteries — are  more  permanent  in  character  from  the  first,  and 
hence  the  increased  gravity  of  the  disease.  In  the  more  intensely  acute 
cases  the  new  tissue  between  the  tubules  is  largely  cellular ;  in  those  of 
a  subacute  type  it  is  relatively  dense  and  fibrous. 

Anasarca  and  pleural,  pericardial,  and  peritoneal  dropsy  are  also  found 
in  those  dying  of  acute  Bright's  disease.  Cerebral  edema,  meningitis, 
and  lobar  pneumonia  are  to  be  mentioned  as  complicating  conditions  that 
are  sometimes  seen  postmortem. 

Btiology. — Acute  nephritis  may  occur  at  any  time  of  life,  though  it 
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use  of  the  fluid  extract  of  ergot,  or  by  alum  in  10-  or  15-grain  (0.648  or 
0.972)  doses,  or  by  gallic  acid  in  20-  or  30-grain  (1.29-1.94)  doses. 

Efforts  to  acidify  the  urine  are  indicated  when  the  calculus  happens 
to  be  composed  of  phosphates  or  of  calcium  carbonate.  This  is  more 
difiicult  of  accomplishment  than  when  it  is  necessary  to  reduce  the  acidity. 
Saccharin  in  2-  or  3-grain  (0.129-0.194),  and  benzoic  and  boric  acids  in 
5-  to  15-grain  (0.324-0.972)  doses,  in  capsules,  seem  to  be  most  useful  for 
this  purpose.  It  is  claimed  for  calcium  carbonate,  again,  that  it  dimin- 
ishes the  phosphates  without  making  the  urine  alkaline. 

The  question  of  surgical  interference  must  be  decided  in  not  a  few 
cases;  thus,  it  maybe  briefly  stated  that  in  protracted  and  obstinate 
cases  of  calculous  renal  disorder,  with  persistent  local  pain,  a  gradually 
decreasing  capacity  for  work,  and  evidences  of  severe  pyelitis,  pyelo- 
nephritis, or,  worse,  of  perinephric  abscess,  the  surgeon  must  operate.  In 
the  simplest  cases  a  nephrotomy  or  nephro-lithotomy  may  be  performed 
and  the  stone  removed.  Where  the  renal  structure  is  much  damaged  it 
may  be  necessary  to  do  a  nephrectomy.  To  avoid  the  increased  perils  of 
the  latter  operation,  however,  it  were  better  that  a  nephrotomy  were  done 
as  early  as  consistent  with  the  diagnosis  of  incarcerated  pelvic  stone  and 
the  condition  of  the  patient. 


ACUTE  NEPHRITIS. 


(Acute  Bright' s  Disease ;  Acute  Diffuse  N^hritis ;  Acute  ParenckymaUms  Nephritis ; 
Exudative^  CatarrhcUy  Tubal,  Desquamative,  and  Glomerulo-nephritis  of  Acute 

Course.) 

Definition. — An  acute  inflammation  of  the  kidneys,  more  or  less 
diffuse  in  nature.  It  may  be  either  of  a  mild,  severe,  or  grave  cha- 
racter. Delafield  describes  three  varieties  of  acute  renal  inflammation 
under  the  common  synonym  of  acute  Bright's  disease,  as  follows  :  (1)  acute 
degeneration  of  the  kidneys^  (2)  acute  exudative  nephritis,  and  (3)  acute 
productive  nephritis.  This  division  is  of  etiologic  and  pathologic  import- 
ance and  interest,  rather  than  of  clinical  necessity  or  practical  value. 

Pathology.  — The  anatomic  changes  in,  and  the  appearances  of,  the 
kidneys  vary  considerably  in  different  cases  according  to  the  degree  of 
involvement.  From  the  very  mild  to  the  gravest  cases  of  nephritis  there 
is  an  intermediate  series  of  continuously  more  marked  pathologic  changes 
in  the  renal  tissues.  These  depend  greatly  on  the  amount  of  poisonous 
material  circulating  in  the  kidneys  and  eliminated  by  them,  as  well  as 
upon   the  intensity  and  duration  of  its  noxious  action. 

In  the  mildest  cases  the  macroscopic  appearances  of  the  kidneys  may 
present  nothing  distinctly  abnormal.  As  a  rule,  however,  the  organs  are 
slightly  enlarged,  swollen,  and  somewhat  softened.  These  conditions  are 
more  evident  when  the  interstitial  exudation  is  abundant  and  when  in- 
flammatory edema  is  evident.  The  kidneys  may  be  reddened  and  con- 
fested  and  appear  bloody  on  section,  or  they  may  be  pale  and  mottled, 
n  examples  of  the  former,  hemorrhages  may  be  formed  beneath  the  cap- 
sule {acute  hemorrhafjic  nephritis)^  though  it  is  more  common  to  see  red 
patches  of  hyperemia  alternating  with  opacjue,  whitish  portions  on  both 
the  outer  and  cut-surfaces  of  the  kidneys.  The  cortex  especially  is 
swollen,  turbid,  and  pale,  or  slightly  congested  in  the  mildest  cases,  and 
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18  deeply  mottled  (red  and  pale  glomeruli)  or  hyperemic  in  severe  in- 
stances. The  pyramids  usually  show  an  intense  redness.  The  surfaces 
are  smooth  and  the  capsule  non-adherent. 

Microscopically^  alterations  may  be  discovered  that  are  not  visible  to 
the  naked  eye  in  the  very  mild  cases  referred  to  above.  There  is  simply 
a  cloudy  swelling  or  a  granular  (parenchymatous)  degeneration  of  the 
epithelium  of  the  Malpighian  tufts,  Bowman's  capsule,  and  of  the  cortical 
nriniferous  tubules.  This  is  not  true  acute  nephritis,  however,  in  the 
absence  of  exudative  changes  in  the  interstitial  tissue.  The  acute  paren- 
chymatous degeneration  may  be  almost  exclusively  limited  to  the  glome- 
ruli, as  in  some  cases  of  scarlatina,  and  hence  the  term  ghmeruh-nephri- 
ti$.  The  cells  are  swollen,  opaque,  and  irregular  in  shape,  while  the 
cell-contents  are  granular  (albuminoid  or  fatty).  A  further  advance  in 
the  process  is  seen  in  cellular  coagulation-necrosis  or  disintegration,  des- 
quamation of  the  cells,  and  hyaline  degeneration  of  masses  of  them  in  the 
tubules.  Acute  degenerative  changes  are  frequently  found  in  the  acute 
infections  diseases  or  when  inorganic  poisons  have  been  introduced  into 
the  body.  In  phosphorus-poisoning  actual  fatty  degeneration  of  the 
epithelium  may  be  found,  this  either  proceeding  from  the  cloudy  swell- 
ing or  developing  independently.  A  rapid  necrosis  of  cells  is  also  met 
with  in  severe  cases. 

True  acute  nephritis  is  not  only  characterized  by  changes  of  the  renal 
epithelium  (the  parenchyma),  but  the  inflammatory  exudate  (serum,  leu- 
kocytes, and  erythrocytes)  is  found  between  the  tubules.  The  kidneys 
show  different  stages  of  the  process  in  different  portions.  In  some  places 
there  is  only  a  slight  cellular  infiltration  of  the  intertubular  tissues ;  in 
others,  besides  the  desquamation  of  necrotic  epithelial  cells  and  the  pres- 
ence of  hyaline  casts  in  the  tubules,  the  interstitial  tissue  is  swollen  by 
the  coagulated  sero-fibrinous  exudate,  abundant  leukocytes,  and  some  red 
blood-corpuscles.  It  should  be  stated  that  the  inflammatory  exudate  col- 
lects also  in  the  Malpighian  bodies  and  tubules.  The  epithelium  lining 
the  latter,  especially  the  convoluted  portion,  is  often  flattened,  and  the 
tubules  themselves  may  be  dilated  and  choked  with  degenerated  cells,  or, 
more  frequently  in  the  straight  tubules,  with  hyaline  casts.  The  white 
blood-cells  that  are  found  infiltrating  the  stroma  of  the  kidney  are  not 
usually  equally  diffused,  but  are  collected  in  foci  in  the  cortex. 

The  glomerular  epithelium  of  the  capsule,  and  especially  that  covering 
the  outside  of  the  capillaries  of  the  tufts,  is  swollen  and  opaque,  and  the 
outlines  of  the  individual  capillaries  are  lost.  In  most  cases  of  diffuse 
exudative  nephritis  new  epithelium  appears,  and  a  restoration  of  the 
glomerular  function  takes  place.  In  the  productive  variety  of  acute 
diffuse  nephritis,  however,  according  to  Delafield,  the  lesions  consisting 
of  a  cellular  growth  in  the  capsules  and  of  connective  tissue  around 
thickened  arteries — are  more  permanent  in  character  from  the  first,  and 
hence  the  increased  gravity  of  the  disease.  In  the  more  intensely  acute 
cases  the  new  tissue  between  the  tubules  is  largely  cellular;  in  those  of 
a  subacute  type  it  is  relatively  dense  and  fibrous. 

Anasarca  and  pleural,  pericardial,  and  peritoneal  dropsy  are  also  found 
in  those  dying  of  acute  Bright's  disease.  Cerebral  ederaa,  meningitis, 
and  lobar  pneumonia  are  to  be  mentioned  as  complicating  conditions  that 
are  sometimes  seen  postmortem. 

Btiology. — Acute  nephritis  may  occur  at  any  time  of  life,  though  it 
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more  often  makes  its  ajjpeanince  before  than  after  middle  life*  Malea  art 
more  susce[>tiljle  tlian  feuiaU'S,  iind  particularly  when  eiigageil  in  ocTUjift* 
tions  requiring  exprniure  to  cul«l  uud  wet.  The  habitual  nae  of  alailioiici 
also  is  geiienilly  a  predisposing  ctiime  of  acute  Bright^*  disease. 

The  priueipal  excitiug  causes  of  acute  diffrme  nephritis  are  the  MUm 
icg  ;  (1)  Tho»e  ttvtim/  on  the  »/cin,  as  cold  and  dampnes*,  extensive  burns, 
and  chronic  »kin-di$eases.  In  many  cases  it  is  ditheult  to  estimate  whether 
the  influence  of  alcoholic  intemperance  predominates  or  the  exposure  in- 
cident to  it.  Thus,  acute  intoxication  from  beer-drinking  itself  miy 
cause  an  attack  of  acute  nephritis,  hut  it  is  likely  that  in  most  iiistanciA 
the  direct  exciting  cause  is  cold  acting  upon  the  individual  in  hi*  fx- 
posed  and  maudlin  condition.  The  disease  may  also  be  attrihutetl 
times  to  exposure  to  cf*ld  imd  wet  irrespective  of  alcoholic  indulgence. 
may  be  presumed  with  reason  that  in  such  cases  there  is  some  inhewil' 
or  acquired  weakness  or  a  susceptibility  of  the  kidneys,  rendering  tbfs 
the  weak  links  in  the  visceral  or  systemic  chain. 

(2)  Bhlogk  Toxic  Ag^'ntn, — These  embrace  the  poisons  of  the  tctili 
infectious  diseases,  though  in  the  majority  of  cases  scarlet  fever  h  the 
primary  affection.  Nephritis  may  supervene  during  the  height  of  jwarljir 
tina,  but  more  often  it  occurs  in  the  second  or  third  week  of  convaiw- 
cence.  Other  infectious  fevers  may  also  cause  acute  nephritis  («»inalt 
pox,  typhus,  typho»d,  rehipsing  fever,  epidemic  influenza,  cholera,  dipti* 
theria,  >^elIow  fever,  measles,  ehicken-pox,  erysipelas,  septico*pycmii. 
acute  lobar  pneumonia,  cerebro-spinal  meningitis,  dysentery,  acute  aitiO" 
ular  rheumatism,  and  tuberculosis:  syphilis  is  rarely  a  cause).  Acnto 
inffictious  nephritis  may  also  occur  as  a  primary  disorder,  and  the  hruot 
of  the  affection  may  fall  either  upon  the  kidney,  rather  than  upon  luif 
other  part,  or  upon  the  organ  is  tii  as  a  whole,  as  in  the  fevers.  Min»»* 
berg,  among  others,  has  described  such  cases,  and  demonstratctl  jUrrp* 
tococci  in  the  urine. 

(3)  Chemical  Toric  Afffints, — Among  the  principal  irritants  of  tkil 
class  are  turpentine,  cantharides,  carbolic  and  salicylic  acids,  iodofoniu 
the  mineral  acids,  potassium  chlorate,  and  such  inorganic  poisons  aa  fkaSr 
phorus,  lead,  arsenic,  and  uiereury.  The  excessive  ingestion  of  " "  "^ 
acid,  spiced,  or  adulterated  foods  (an  from  salicylic  acid  and  lead  ch 
may  in  certain  individuals  cause  acute  renal   inflammation. 

(4)  Preifnancif, — Here  the  nephritis  (tjravidarum)  comes  on  in  prit»' 
ipane,  usually  in  the  last  muntlis  of  prcgnnney.  It  is  probably  caused  Y 
renal  engorgement  due  to  mechanicii]  pressure,  ns  well  ns  to  nutritive  A' 
turbances  in  the  kidney,  owing  to  the  altenMl  blood-condition. 

(5)  Finally,  latent  and  insidious  chronic  ncphrilU  may  be  the  cai*^ 
of  un  onset  nf  a  manifest  acute  nephritis. 

Symptoms.— The    on^ict    varies  with   the  cause  of   the  nephri 
though  geneniily  it  is  ratlier  sud*len.      Chilliness,  nausea  and   vomiti 
pain  in  the  back,  and,  within  twenty-four  honrs»  dropsy,  ure  NH*n  in  awi 
caseSi     ChilJreii  may  be  seized  with  eonvuhions  (uremie),  and  aduli 
not  less  liable  to  them  in  severe  attacks.    Fever  may  be  present,  nit 
it  is  neither  constant  nor  high.     The  characteristic  symptom  i*  the  eai 
appearance  of  edetttataus  pttffinesB  of  the  eyelids  and  face,  with  pallor 
the  skin.     Soon  (and  sometimes  at  first,  even)  a  swelling  is  noboed  aba 
the  ankles  an«l  legs,  and  in  murked  cases  the  whole  body  he<H>ine^  dh* 
sical,  so  that  pitting  on  pressure  may  be  observed  pretty  much  all  vV 
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the  bodily  surface.  In  such  instances  the  scrotum  and  penis  or  the 
labia  may  become  enormously  distended,  the  skin  having  almost  a  trans- 
lucent appearance. 

Local  aymptomSy  as  pain  and  tenderness  in  the  lumbar  region,  are 
often  wanting  and  are  never  marked.  There  may  be  a  desire  to  mictu- 
rate often,  accompanied  by  slight  burning  and  vesical  tenesmus,  due  to 
the  concentrated  urine.  In  very  severe  dropsy  the  tense,  dry  skin,  as 
of  the  limbs,  may  be  sensitive  or  even  painful  to  the  pressing  finger. 
Movements  of  the  body  are  often  difiicult,  painful,  and  distressing  in 
marked  anasarca.  Intense  headache  and  backache  may  precede  the  on- 
set of  uremia. 

In  mild  cases  the  renal  condition  may  be  overlooked  unless  a  urinary 
examination  is  made.  Prostration  may  be  unnoticed,  and  the  patient 
feel  nothing  more  than  a  general  malaise. 

The  characteristics  of  the  urine  in  acute  nephritis  are  all-important. 
The  total  quantity  passed  in  twenty-four  hours  is  diminished,  and  may  be 
very  scanty,  sometimes  amounting  to  not  more  than  from  5  to  25  ounces 
(150-740  c.c).  Suppression  occurs  in  some  cases  of  toxic  origin,  when 
an  acute  degeneration  or  necrosis  of  the  renal  epithelium  takes  place,  and 
in  the  most  severe  exudative  inflammations.  The  specific  gravity  is  in- 
creased to  1025  or  more  early  in  the  case  ;  later  it  may  be  as  low  as  1010 
or  1015.  The  color  is  darker  than  normally,  and  is  usually  smoky-red 
or  reddish-brown,  according  to  the  amount  of  blood  passed.  If  the  ab- 
normal morphologic  constituents  are  present  in  great  quantity,  a  more  or 
less  abundant  flocculent  sediment  appears  on  standing. 

Microscopically,  some  red  blood-corpuscles  and  renal  epithelium  are 
found,  along  with  the  characteristic  bloody  epithelial  and  granular  tube- 
casts  (Fig.  59).  Chemically  the  urine  is  acid^  and  on  boiling  a  thicky 
curdy  precipitate  of  albumin  forms.  The  percentage  of  the  latter  by 
weight  varies  from  J  to  1  per  cent.  The  urea  and  gross  solids  are 
diminished. 

Other  symptoms  may  develop  during  the  course  of  acute  Bright's  dis- 
ease. If  great  general  edema  is  present,  physical  signs  of  hydrothorax, 
ascites,  and  hydropericardium  may  be  elicited.  The  first-mentioned  con- 
dition is  bilateral  and  causes  dyspnea ;  the  second  increases  the  dyspnea 
by  pressing  the  diaphragm  upward ;  and  the  last  impairs  the  heart*s 
action.  Striimpell  describes  a  form  of  pneumonia — a  '*  stifi"  inflamma- 
tory edema  " — midway  between  lobar  pneumonia  and  broncho-pneumo- 
nia, that  sometimes  develops  in  severe  cases  of  acute  nephritis.  Edema 
of  the  conjunctivae,  soft  palate,  and  larynx  may  also  occur.  Recently, 
Lapinsky  reported  a  fatal  case  of  acute  parenchymatous  nephritis  in 
which  severe  bilateral  sciatic  neuritis  was  associated. 

The  pulse  is  often  hard  and  tense,  and,  though  slow  at  first,  it  may 
become  accelerated  later.  Cardiac  hypertrophy  of  a  slight  degree  may 
be  detected.  The  aortic  second  sound  is  accentuated.  Epistaxis  is  an 
occasional  symptom,  and  subconjunctival  hemorrhages  are  sometimes  seen 
as  a  result  of  uremic  convulsions  that  may  not  have  been  witnessed.  A 
very  constant  symptom  is  the  dry,  anemic  skin.  Uremic  manifestatiom* 
may  ensue  at  any  time  during  the  course  of  the  disease.  They  ai>f)ear 
early  in  the  most  severe  cases,  with  intense  headache  and  backache,  vom- 
iting, and  convulsions. 

The  clinical  course  in  other  cjises  differs  somewhat  from  the  above,  which 
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may  be  considered  as  the  cammon  form  resulting  from  exposure.     Actila^ 
nephritis  oijcurrinif  as  a  complieation   of  tht   infec turns  fever$^  except 
scarlatina,  may  l>e  rharacterized  by  the  very  slight  degree,  or  even   by 
the  absence,  of  dropsy.      Albuminuria,  hematuria,  anemia,  and  uremia 
supervene  in  the  graver  affections.     In  scarlatinal  nepkritU,  however, 
ana^^arca  is  common,  and  slight  edema  at  least  i»  quite  constant.    During 
the  period  of  convalescence  tube-casts  (gmnular  or  fatty  granular)  may 
be  found  in  the  urine  (Fig.  60)*     In  mild  affections  simply  a  little  albu» 
min  and  a  few  hyaline  ca^ts  reveal  the  parenchymatous  degeneration* 
In  cases  of  degenerative  nephritis  due  to  mineral  poisoning  the  subsidence  i 
of  the  acute  toxic  symptoms  may  be  followed  by  the  tt/phoid  eonJitinn, 
In  the  so-called  nephro-tpphoid  condition,  where  typhoid  fever  begioa  ' 
with  pronounced  symptoms  of  acute  nephritis,  hematuria  may  be  marked. 
The  nephritis  of  pregnancy  is  usually  gradual  in  its  onset    ^The  albumin 
increases  in  amount  from  month  to  month,  and  reaches  a  high  percentage  ] 
during  the  eighth  and  ninth  months.     Some  hyaline  or  faintly  granular 
casts  are  found  (Fig-  62),  and  erythrocytes  rarely  appear  in  the  urine. 
Danger  of  eclampda  is  constant  until  the  child  is  delivered ;  bat  recor* 
ery  is  rapid  after  the  birth  of  the  child  as  a  rule. 

TImt  variety  of  acute  {productive)  nephritis  in  which  there  is  a  ten- 
dency to  tlie  formation  of  patches  or  wedges  of  fibrous  tissue  is  charac- 
terized by  higher  fever,  by  cerebral  and  circulatory  disturbances  of  a 
typhoid  nature,  and  by  anemia,  dropsy,  and  a  highly-albuminous  nrineti  i 
even  though  blood  may  be  absent  and  casts  may  be  few.     The  dropsy  isj 
most  apparent  in  the  legs.    Dyspnea,  vomiting,  diarrhea^  and  a  progrea-j 
sive  and  rapid  loss  of  flesh  and  strength  ensue  until  convulsions  or  coma, 
aometimes  preceded  by  acute  maniacal  excitement,  end  in  death.    Milder 
cases,  lasting  from  two  to  four  weeks,  apparently  get  well,  albumin  and 
casts  persisting,  however,  until,  after  an  interval  of  weeks  or  months, 
another  and  similar  attack  occurs.     In  short,  the  first  acute  attack  ia 
liable  to  chronic  repetition  until  a  fatal  one  tabes  place. 

Diagnosis.^ — ^The  condition  cannot  be  overlooked  when  the  urine  is 
carefully  examined  both  chemically  and  microscopically.  The  dreaded 
eclampsia  gravidarum  can,  however,  be  recognized  only  by  repeated 
urinary  examination,  especially  during  the  last  months  of  pregnanes. 
Acute  Bright's  disease  should  be  suspected,  and  the  urine  examined  in 
every  case  sbowing  pallor  of  the  akin  and  puffy  eyelids,  whether  general 
prostration  of  the  health  is  apparent  or  not.  The  characteristic  symp- 
toms of  acute  exudative  nephritis,  as  commonly  seen  when  the  condition 
is  due  to  cold  or  occurs  in  scarlet  fever,  are  the  following:  headache, 
restlessness,  muscular  twitching,  nausea  and  vomiting,  a  tense  pulse, 
moderate  fever,  dropsy,  and  anemia.  Tube-casts  and  albuminuria  are 
constant.  It  should  he  borne  in  mind  that  slight  albuminuria  occurring 
in  the  course  of  pregnancy  or  during  any  of  the  fevers,  withaut  cumU^  U 
not  a  true  nephritis,  although  the  latter  may  be  a  more  or  less  reniot4> 
consetjuence  of  the  glandular  degeneration  of  the  renal  epithelium  asiMH>i 
elated  with  the  febrile  albuminuria.  In  addition  to  the  presence  of  albu- 
min and  hyaline  and  collcasts,  however,  a  diminished  quantity  of  soot  v» 
looking  urine  and  the  discovery  of  red  and  white  blood -cor  pui*cleg  wiU 
render  the  diagnosis  positive.  The  history  of  the  ca^e  and  the  raa«al 
factors  are  also  to  be  taken  inti»  considenitii>n. 

Prognosis* — The  duration  of  ordinary  exudative  nephritis  follow* 
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ing  exposure  to  cold  and  wet  varies  from  a  few  days  to  three,  four,  or 
six  weeks.  The  albuminuria  steadily  decreases,  and  with  the  casts 
finally  disappears,  while  the  daily  quantity  of  lighter  urine  increases, 
as  does  the  daily  excretion  of  urea.  The  prognosis  depends  much  upon 
the  primary  disease  or  causative  condition,  and  also  upon  the  intensity 
and  character  of  the  renal  inflammation.  Scarlatinal  nephritis  is  less 
likely  to  be  recovered  from  than  nephritis  due  to  exposure  to  cold  after 
alcoholic  excesses.  The  acute  parenchymatous  degeneration  that  accom- 
panies typhoid  fever,  diphtheria,  and  other  infectious  fevers,  as  well  as 
pregnancy,  is  usually  a  mild  affection  and  recovery  takes  place  easily. 
feut  in  acute  yellow  atrophy,  yellow  fever,  cholera,  and  in  severe  phos- 
phorus- or  mercurial  poisoning  death  may  occur  from  the  intense  and 
widespread  necrosis  of  renal  epithelium.  In  favorable  cases  of  ordinary 
exudative  nephritis  the  dropsy  and  albuminuria  gradually  diminish^ 
while  the  color  of  the' skin  and  the  quantity  of  urine  and  urea  increase, 
so  that  in  the  course  of  from  three  to  four  or  six  weeks  recovery  is 
established.  After  the  disappearance  of  the  dropsy  the  albumin  may 
persist  for  some  time,  and  then  slowly  disappear ;  but  rarely,  in  unfavor- 
able cases,  even  when  dropsy  has  disappeared,  albuminuria  may  continue 
and  the  affection  become  a  chronic  parenchymatous  nephritis. 

Serious  and  often  dangerous  symptoms  of  acute  nephritis  are — severe 
general  edema,  dropsical  effusions  into  the  serous  sacs  (as  hydrothorax), 
uremia  (especially  when  beginning  with  cerebral  manifestations,  as  coma 
or  convulsions),  and  finally  inflammation  of  the  internal  organs,  as  pleu- 
ritis,  pneumonitis,  pericarditis,  peritonitis,  and  meningitis.  In  the  ab- 
sence of  uremia  recovery  in  cases  of  marked  general  dropsy  is  quite 
common.  Suppression  of  urine,  however,  lading  more  than  twenty-four 
or  forty-eight  hours,  is  usually  a  fatal  symptom.  The  prognosis  is  un- 
favorable also  in  cases  in  which  the  nephritis  has  a  productive  character. 
Life  may,  on  the  other  hand,  be  prolonged  for  several  years. 

Treatment. — I  shall  not  include  here  the  management  of  the  pri- 
mary affection  of  which  the  nephritis  may  be  either  a  complication  or 
consequence. 

Since  the  renal  function  is  diminished  by  the  congestion  and  inflam- 
mation, the  first  object  in  the  treatment  is  to  relieve  these  conditions 
and  thus  restore  the  excretory  function.  The  single  or  combined  use 
of  diaphoretics  and  cathartics  is  practised,  therefore,  not  that  the  skin 
and  bowels  should  be  made  to  perform  the  work  normally  done  by  the 
kidneys,  but  in  order  to  restore  the  functional  equilibrium  by  the  anti- 
phlogistic effect  produced. 

Absolute  rest  in  a  warm  bed  and  in  a  warm  room  is  of  primary  im- 
portance. Woollen  underwear  and  blankets  should  be  provided,  so  as 
to  promote  a  constant  free  action  of  the  sweat-glands.  These  hygienic 
measures  should  be  carried  out  both  in  the  mild  and  in  the  severer 
cases. 

Bland  liquid  foods  only  should  be  allowed  in  the  diet,  and  the  patient 
should  be  encouraged  to  drink  freely  of  water  (plain,  distilled,  or  car- 
bonated), lemonade,  skimmed  milk,  or  buttermilk ;  these  are  especiallv 
valuable  when  hot.  Later,  thin  meat-broths  may  be  allowed,  although 
a  strict  milk  diet  is  better. 

Local  bloodletting,  as  by  leeches  or  cupping  over  the  loins,  I  seldom 
employ ;  in  rare  cases^  however,  when  much  pain  is  complained  of,  it 
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may  be  useful,  although  hot  fomentations  may  be  more  so.  Diminution 
of  the  edema  and  the  elimination  of  urea  and  other  urinary  constituents 
that  may  be  retained  in  acute  nephritis  are  best  obtained  by  ex- 
citing a  profuse  perspiration.  The  hot-air  or  hot-water  bath  and 
the  hot  wet-pack  may  be  used  to  accomplish  these  results,  and 
in  most  cases  the  last-named  method  suffices.  It  is  easily  applied  by 
wringing  a  blanket  out  of  hot  water,  wrapping  the  patient  in  it,  and 
then  with  a  dry  blanket,  and  finally  a  rubber-cloth  cover,  surrounding 
all.  This  furnishes  a  steam-bath  in  which  the  patient  may  remain  until 
copious  sweating  has  lasted  an  hour  or  so,  according  to  the  condition, 
Children  suffering  from  scarlatinal  nephritis  may  be  treated  thus,  or 
quite  readily  also  by  immersion  in  Hot  water,  for  twenty,  thirty,  or  forty 
minutes ;  the  skin  should  then  be  lightly  dried,  and  the  child  wrapped 
in  warm  sheets  or  blankets  and  warmly  covered  in  bed.  Hot  vapor  or 
air  may  be  generated  alongside  the  bed,  and  transferred  under  the  raised 
or  cradled  bed-clothes  by  means  of  a  tin  funnel  and  pipe.  The  sweating 
will  be  aided  by  the  drinking  of  hot  lemonade  or  soda-water  or  of  water 
containing  spirit  of  Mindererus.  Should  the  skin  fail  to  respond  to 
these  measures,  as  in  uremia,  perspiration  may  be  started  by  a  hypo- 
dermic injection  of  pilocarpin  (gr.  \  to  ^ — 0.008  to  0.0108),  after  which 
it  will  continue  to  pour  out  on  the  application  of  heat.  The  heart  and 
pulse  should  be  watched  after  the  injection  of  pilocarpin,  as  serious  col- 
lapse sometimes  attends  its  use.  The  sweatings  should  be  repeated  until 
the  dropsy  disappears  and  as  often  as  the  patient's  strength  will  permit. 
A  useful  adjunct  to  the  above  is  the  administration  of  hydragogues,  as 
the  saline  cathartics,  elaterium,  and  compound  jalap  powder.  Elaterinm 
extract  (gr.  ^—4 — 0.0108-0.0162)  is  prompt  in  action,  and  magnesium 
or  sodium  sulphate  (5J — 4.0),  given  in  hot  concentrated  solution  every 
hour,  or  a  calomel  purge,  may  be  recommended.  It  may  be  necessary 
to  aid  in  relieving  the  tension  and  distress  of  extreme  edema  by  multi- 
ple punctures  or  by  the  use  of  a  small  trocar  and  canula,  with  a  drain- 
age-tube (Southey)  attached  to  the  latter  after  the  trocar  is  withdrawn. 
Aspiration  must  be  performed  if  either  hydro-thorax,  hydro-pericardium, 
or  ascites  assumes  serious  proportions.  Half-ounce  (16.0)  doses  of  the 
spirit  of  Mindererus  (liq.  ammon.  acetat.)  in  water  may  be  added  to  the 
diaphoretic  treatment ;  this,  combined  with  aconite,  aids  in  controlhng 
the  fever  that  may  be  present  and  in  preventing  the  vaso-constriction 
that  is  often  premonitory  of  uremic  symptoms. 

Uremic  convulsions  that  do  not  soon  yield  to  prompt  diaphoresis  and 
catharsis  should  be  treated  by  venesection.  As  much  as  a  pint  or  two 
(.5-1  liter)  of  blood  may  be  withdrawn  and  life  saved  thereby.  Some- 
times chloroform-inhalations  are  needed  to  subdue  the  very  violent  con- 
vulsive seizures,  as  in  eclampsia.  Their  return  may  be  prevented  by 
rectal  injections  of  potassium  bromid  and  chloral,  consisting  of  1  dram 
(4  0)  of  the  former  and  \  dram  (-.0)  of  the  latter.  Contraction  of  the 
arteries  with  increased  tension  and  beginning  muscular  twitchings  calls 
for  the  use  of  nitroglycerin,  chloral  hydrate,  or,  possibly,  morphin. 

Diuretics  other  than  the  simple  diluent  drinks  mentioned  have  very 
little  use  in  the  therapy  of  acute  diffuse  nephritis,  at  least  early  in  the 
disease.  Later,  as  adjuvants  to  the  diuretic  properties  of  water,  potas- 
sium liitartrate  or  acetate,  sodium  benzoate,  and  cardiac  stimulants,  as 
caffein  citrate  and  the  infusion  of  digitalis,  may  be  given,  well  diluted. 
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During  convalescence  care  must  be  exercised  that  the  patient  does 
-**o^  catch  cold.  The  diet  must  not  be  increased  to  solids  too  sud- 
^^uly  nor  too  rapidly,  and  particularly  in  the  matter  of  meats.  Light 
^^_^tery  vegetables^  fruits,  and  cereals  may  be  gradually  added  to  the 
^  i  ^t-list,  although  milk  should  be  mainly  used.  Ferruginous  tonics 
^^^^  indicated  for  the  anemia,  and  Basham's  mixture  is  an  admirable 
P^^»*eparation  at  this  stage. 

A  chaoge  of  locality  to  a  warmer,  drier,  and  more  equable  climate, 
^'^'^nd  careful  habits  of  dress,  diet,  and  exercise,  are  necessary  in  cases  of 
^^^covery  from  the  very  aerious  forms  of  nephritis,  in  which  the  renal 
"J^arenchyma  is  shown  to  have  been  somewhat  damaged    by  the    per- 
sistence of  slight  albuminuria  at  intervals. 


^OUTE  INTERSTITIAL  NON-SUPPURATWE  NEPHRITIS, 

( *  *  Ltprtph  o  m  ft  to  ftji  Xepit  r  it  in  "  — -  Tf  *agnet\  ) 

Increa^^ing  interest  and  importance  attach  to  the  etiologic  and 
patholoLjic  features,  principalh%  of  this  affection. 

Definition i—'*  An  acute  inflammation  of  the  kidneys,  character- 
ized by  cellular  and  fluid  exudation  into  the  interstitial  tissue,  accom- 
panied by  but  not  dependent  upon  degeneration  of  the  epithelium  ;  the 
exudation  is  not  purulent  in  character,  an<i  the  lesions  may  be  both 
diffuse  and  local  *' (Councilman). 

Pathology. — ^Tbe  kidney  is  enlarged,  pale,  and  somewhat  mot- 
tled. The  essential  lesion  consists  in  an  acute  proliferation  of  the  cells 
in  the  intcrtubular  tissue,  with  but  little  change  in  the  parenchyma. 
The  proliferation  takes  place  uiainly  from  the  venous  and  capillary 
endothelium.  The  cells  are  found  chiefly  in  the  intermediate  zone  of 
the  kidney,  between  the  pyramids  and  the  cortex*  Howard  '  noted  the 
occurrence  of  the  following :  (1)  plasma-cells,  lymphocytes,  polymorpho- 
nuclear leukocytes  in  the  exudation  ;  (2)  lymphocytes  and  plusma-cella 
in  the  dilated  vessels ;  (3)  mytosis  and  evident  ameboid  activity  of 
plasma-cells  in  both  blood-vessels  and  tissues.  A  special  observation 
was  the  iliscovery  of  large  numbers  of  typical  eosinophilic  leukocytes  in 
the  interstitial  exudation  and  in  the  blood-vessels. 

Etiology. — Most  of  the  cases  of  acute  interstitial  nephritis  occurred 
in  children  suffering  from  diphtheria  and  scarlet  fever.  The  first  case 
described,  by  Biermier  in  1H60,  occurred  in  a  case  of  scarlatina.  Other 
acute  infirtious  diseases,  as  typhoid  fever,  lobar  pneumonia,  measles, 
and  epidemic  cerebro-spinal  meningitis,  may  have  acute  interstitial  neph- 
ritis present.  The  Bacillus  coli  and  pus  .ntrepttjcocci  have  been  found 
ID  some  of  the  kidnevB ;  and  a  general  streptococcus  infection  following 
abortion  has  been  noted  in  se\*era!  cases  of  this  form  of  nepLritis;  but 
Councilman  concludes  that  bacteria  play  no  part  in  the  etiology  of  this 
affection,  and  that  the  powerful  toxins  of  the  mixed  infection  commonly 
met  with  are  responsible  for  the  chemotactic  cellular  proliferation. 

No  satisfactory  eUniral  ftiitorif/s  are  obtainable.  Many  cases  were 
moribund  when  first  seen,  and  no  special  attention  was  given  to  urinary 
examination,  since  there  were  no  prominent  symptoms,  such  as  edema,  to 
indicate  renal  disease. 

*  A  met.  Jtjurn.  Med*  ScienceM^  Feb.,  1901. 


^ 


986  DISEASES  OF  THE  URINARY  SYSTEM. 

OHRONIO  NEPHRTTIS  (EXUDATIVB). 

(Chronic  BrighVs  Disease;  Chronic  Parenchymalous  Nephritia;  Chronic  Diffuat 
Nephritis  loith  Exudation;  Chronic  Tubal  and  Chronic  Desquamative  Nakri- 
tis;  Chronic  OhmeruUhnephritis ;  Large  White  Kidney;  Secondary  or  Fati^ 
and  Contracted  Kidney.) 

Definition. — A  chronic  diffuse  inflammation  of  the  kidneys,  at- 
tended with  epithelial  degeneration,  exudation  from  the  blood-Tessels, 
and  permanent  connective-tissue  changes  in  the  stroma.  According  to 
Delafield,  this  is  the  chronic  productive  {or  diffuse)  nephritis  unth  exu- 
dation— one  of  two  varieties  of  chronic  Bright's  disease. 

Pathology. — Although  there  are  several  types  of  pathologic  kidney 
in  this  disease,  the  anatomic  differences  depend  upon  the  causation  and 
duration  of  the  nephritis. 

The  first  type  of  kidney  to  be  mentioned  is  the  large  white  kidney 
(without  waxy  degeneration).  It  is  either  enlarged  or  normal  in  size, 
and  pale  or  yellowish  in  color.  The  surface  is  smooth,  and  the  capsule 
is  easily  stripped  off.  On  section  the  cortex  is  broader  than  normally, 
yellowish-white  throughout,  or  it  may  present  opaque  yellowish  or  whit- 
ish areas  with  mottlings  of  red.  The  pyramids  are  congested  in  some 
cases.  Microscopically,  the  following  changes  are  commonly  observed: 
the  renal  epithelium  is  swollen,  hyaline,  granular,  or  fatty,  and  more  or 
less  disintegrated  or  flattened;  the  glomeruli  are  enlarged  from  the 
growth  of  the  capsule-cells  and  of  the  cells  covering  the  capillaries,  and 
in  some  cases,  owing  to  the  connective-tissue  thickening  of  the  capsule, 
the  tuft  of  capillaries  is  found  to  be  atrophied.  The  interstitial  tissue 
shows  some  thickening  of  the  arterial  walls  and  a  moderate  growth  of 
connective  tissue  in  patches  around  the  glomeruli  and  tubules ;  the  latter 
contain  hyaline  and  granular  casts. 

The  small  white  kidney^  or  secondary  contracted  kidney,  in  most  in- 
stances is  probably  a  later  stage  of  the  preceding,  in  which  the  degen- 
eration of  epithelium  is  more  advanced  and  the  growth  of  connective 
tissue  and  resultant  cicatricial  contraction  are  prominent  features.  The 
kidneys  are  about  normal  in  size  (shrinkage  of  the  large  white  kidney), 
the  surface  is  slightly  granulated,  and  the  capsule  is  proportionately  ad- 
herent. While  this  kidney  is  usually  grayish  or  yellowish  in  color 
{pale,  granular  kidney\  there  may  be  some  mottling  due  to  red  spots. 
The  consistence  is  firmer  than  that  of  the  large  white  kidney.  The  cut- 
surface  shows  yellowish-white  foci  of  the  fatty  degenerated  epithelium 
in  the  somewhat  narrowed  cortex,  and  hence  the  term  that  is  sometimes 
used  of  '*  small,  granular,  fatty  kidney."  Under  the  microscope  we 
find  extensive  degeneration  and  disintegration  of  the  epithelium  of  the 
glomeruli  and  convoluted  tubules,  with  atrophy  of  the  parenchyma,  and 
a  corresponding  increase  of  the  interstitial  connective  tissue.  Waxy 
degeneration  may  be  associated. 

Another  variety  is  the  large  red  or  variegated  kidney  of  chronic  hem- 
orrhagic nephritis.  The  organs  are  usually  enlarged,  swollen,  red,  and 
conf2:ested-looking  or  mottled,  and  frequently  "  bumpy "  or  slightly 
bossellated.  The  capsule  is  slightly  adherent  to  the  depressions  between 
the  bosses.  Red  spots,  due  to  small  hemorrhages,  may  be  noticed  on 
both  the  outer  and  cut-surfaces  of  the  kidney.  The  section  shows  also 
congested  portions  and  gray  or  yellow  spots  corresponding  to  the  anemic 
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and  fatty  degenerated  portions.  Small  cortical  hemorrhagic  areas  or 
striations,  brownii^h-rud  in  color,  are  distinctive  of  the  kidney.  The 
**^  icroscopic  appeurances  are  those  of  the  large  white  kidney  plus  those 
"5*^  acute  nephritis.  Or,  there  may  be  inflammatory  edema  and  cellular 
^  "ti  filtration  of  the  iotertubular  tissue,  and  dilated  tnft^  of  capillaries  w  ith 
^tarrounding  cellular  hyperplasia. 

etiology, ^ — The  disease  may  follow  either  the  acute  diffuse  nephri- 

"tis.  as  of  scarlet  fever  or  pregnancy,  or  simple  chronic  congestion  and 

^:!i  Ironic  degeneration  of  the  kidneys.    More  often  it  arises  insidiously^  in 

^^  subacute  manner  and  witliout  any  previous  acute  manifestation.    Males 

^^re  more  frequently  subject  to  this  form  of  chronic  Bright's  disease  than 

females.    Children  affected  with  the  disease  have  usually  had  scarlatinal 

^Kieptritis.     Young  adults  are  more  commonly  affected,  however,  with 

Ithe  usual  variety,  developing  subacutely.     Drinkers  of  heer  and  other 

:»nalt  and  alcoholic  intoxicants  seem  to  be  liable  to  the  disease.     It  is 

Tiot  improbable  that  some  toxic  or  infectious  agency,  acting  slowly  and 

persistently,  may  in  the  insidious  cases  be  the  cause  of  the  nephritis, 

although   manifestations   elsewhere   may  be  absent.      I  have  observed  it 

in  certain  individuals  living  in  malarial  regions.    Persons  working  under 

exposure  to  cohl  and  wet,  and  those  living  in  humid  and  low,  marshy 

localities,   are  more  liable  than   those   who  are  better  protected   from 

r  climatic  vicissitudes*  Tuberculosis,  syphilis,  and  chronic  suppuration 
may  give  rise  to  the  **  parenchymatous  *  form  of  chronic  Bright's  disease, 
mud  it  is  usually  combined  with  amyloid  disease  (waxy  degeneration). 
Sytnptoms, — Tliere  may  be  a  persistence,  in  a  lesser  degree,  of  the 
gyraptoms  of  an  aeutt^  parenchymatous  nephritis,  particularly  the  anemia, 
dropsy,  and  the  albuminuria,  until  the  affection  becomes  chronic.  In 
most  cases,  however,  the  disease  develops  slowly  and  gradually,  in  a 
iuhaeutc  manner,  though  the  earlier  symptoms  seldom  indicate  any 
renal  derangement.  There  may  be  simply  a  general  impairment  of 
health  and  strength,  loss  of  appetite,  nausea,  and  attacks  of  indigestion, 
headache,  dulness,  and  perhaps  some  pallor.  Soon  there  is  puffiness 
of  the  eyelids  or  swelling  of  the  feet  or  ankles,  or  both,  and  the  com- 
plexion takes  on  a  blanched  appearance.  The  edema  gradually  extends 
up  the  legs,  and  is  often  worse  as  the  day  grows,  while  on  rising  in  the 
morning  it  may  be  found  to  have  disappeared  during  the  night's  rest 
and  re  cum  bene  v.  The  quantitt/  of  unne  is  diminished  in  the  majority 
of  eases,  though  in  the  later  stages  it  may  be  nearly  or  quite  normal, 
and  even  slightly  increased  in  long-standing  instances  of  pale  contracted 
kidney  or  when  absorption  of  the  dropsy  is  taking  place.  Superadded 
acute  nephritis  may  cause  a  very  scanty  or  a  suppressed  secretion  of 
urine.  The  specific  gravity  is,  of  course,  increased  in  scanty  urine,  and 
vice  versa*  Albumhiuna  is  often  quite  marked.  The  amount  of  jtlbumin 
may  be  from  one-iburtb  to  three-fourths  of  the  volume  of  the  urine,  or 
from  1  to  3  per  centt  by  weight,  so  that  the  daily  loas  of  albumin  may 
be  considerable.  The  urea  is  much  diminished.  The  color  of  the  urine 
turbid,  sometimes  smoky-yeltow,  and  urates,  easts,  red  and  white 
blood'Cells,  epithelial  cells,  granular  debris,  and  fatty  granular  cells 
•  are  found  in  the  usually  abundant  sediment.  The  tnbe-caats  are  of 
different  varieties,  but  narrow  or  broad  hyaline,  fatty  granular  (Fig;  63). 
and  epithelial  casts  are  commonly  observed. 

The  edema  is  prominent  and  persistent.     It  gradually  extends  all 


1188 


DISEASES  OF  THE  URWARY  SYSTEM 


over  the  body,  8o  that  pitting  can  be  obtained  on  the  limbs,  che^t,  jibdo 
men,  and  back.  TIip  loose  subcutaneous  tissues,  as  of  the  jieniu.  ftcrotiiiiiyj 
and  e\x*]id8,  are  pjirticularly  distended.  In  chronic  hemorrhagic  nephri* 
tis,  only,  the  eaenia  may  be  absent  or  very  slight.  The  p*i9tt/y  pnlhd 
completion  and  anasarca  are  most  characteristic  of  chronic  exudatir^l 
nephritis,  especially  with  large  white  kidney.  The  dropsy  may  be  mod-] 
erate  and  about  stationary  for  several  months;  then,  despite  all  treat-S 
ment,  it  becomes  insidiously  worse,  death  ensuing  in  a  month  or  two, 

Droffg}/  of  (he  «*^roH»  meity  with  its  attendant  distressing  syrijptomjt, 
may  be  present  in  serious  cases,  and  edema  of  the  larynx  and  Itinga j 
may  come  on  suddenly  and  cause  death.     Dyspnea  may  be  toxic  an^ 
nervous,  as  well  as  mechanical  or  cardiac  in  origin.      Cardiac    / 
due  to  failure  of  the  heart's  action,  as  seen   in   many  eases,  is 
worse  on  lying  down.      It  may  bo  provoked  by  vaso-constriction,  and  iij 
then  a  danger-signal  of  uremia.     Catarrhal  bronchitis  may  be  asscKjiatcd 
with  cough  and  expectoration. 

The  heart  is  often  afrected  with  moderate  hypertrophy  of  the  teft 
ventricle,  and  later  by  dilatation  and  weakness  of  both  ventricles.  The 
aortic  second  »ound  i/*  accentuated  antl  the  pidt^t^eoHiun  increased* 

Uremic  sifmptoms  are  frequently  miinifested,  except  the  convnisions 
which  are  common  to  chronic  nephritis  without  exudation.  Headache, 
vertigo,  sleepk^ssness,  nausea  and  vomiting,  diarrhea,  and  §tupor,  coma, 
or  delirium,  may  develop  and  precede  a  fatal  termination. 

Albuminuric  neuro-retinitia^  as  evidenced  by  dimness  of  vision  and. 
field-defects,  occurs  in  quite  a  number  of  cases.     The  skin  of  the  leg«| 
becomes  subject  to  a  red  eczematous  eruption  in  some  cases  of  great  j 
dropsical   distention.      In   the  absence  of  complicating   inflammations^ 
auch  as  pericarditis,  endocarditis,  pneumonitis,  and  ulcerative  colitis, 
which  are  rare,  the  temperature  is  practically  normal. 

The  course  of  chronic  exudative  nephritis  may  either  continue 
from  bad  to  worse,  until  death  ends  all  in  a  year  or  two,  or  anemia,  | 
dropsy,  and  albuminuria  may  attack  one  who  for  years  previous  has  had  I 
apparent  good  health,  after  a  first  attack  the  second  proving  fatal  withta 
a  few*  months.  Again,  some  patients,  having  a  little  pallor,  shghtl/j 
diminished  urine  of  high  specific  gmvity,  with  albumin,  may  complaiiij 
of  nothing  for  years,  until  decided  attacks,  lasting  for  fieveral  months  I 
may  occur,  with  intervals  during  \^bich  the  dropsy,  dyspnea,  etc*  may^ 
be  absent,  although  some  albuminuria  persists. 

The  average  duration  of  the  disease  varies  from  one  and  a  half  ta 
three  years.  The  duration  of  chronic  hemorrhagic  nephritis  may  be 
somewhat  longer  (eight  months  to  two  years)  than  that  of  the  large  i 
white  kidney  (six  to  eighteen  months),  but  it  is  shorter  than  the  second- 
ary, contracted  kidney,  which  lasU  from  one  and  a  half  to  three  or 
even   five  years. 

Diagnosis. — The  diagnosis  of  the  disettse  itself  is  not  difficulty  bat 
of  the  stage  or  the  variety  of  kidney  it  is  almost  impossible  to  tell  cor- 
rectly in  some  instances.  The  nrinary  examination,  coupled  with  the 
symptoms  of  dropsy  and  anemia,  is  i^ufficieutly  diagnostic  of  chronic 
diffuse  nephritis  (with  exudation).  The  fact  that,  as  shown  by  Czyhlan 
and  Donath,^  methylene-hlue  h  retarded  in  its  elimination  from  lht| 
kitliH'V^  m  nephritis,  may  have  diagnostic  valoe  in  some  cases. 
'  riCfn,  Will.  WoeJien.,  June  15,  18t0. 
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In  cases  of  large  whiU  kidney  the  urioe  passed  is  less  m  t[uatitity 
trkd  of  higher  specific  gravity  than  in  the  smult  pale,  and  contracted 
l^i  Jney.  Edeum  is  usually  greater  io  the  former  also,  while  in  the  latter 
«5a^rdio- vascular  changes  are  more  marked.  The  transition  of  the  disease 
^x^om  the  earlier  to  the  later  stage  may  he  thus  noted.  The  casts  in 
^lie  latter  may  also  be  narrower  and  more  darkly  granular  than  in  the 
l^^rge  white  ki<lney.  The  existence  of  hemorrhiUjk  khhieif  may  be 
ixiferred  from  the  history  of  alcoholism  jiiid  the  persistent*  prcj^ence  of 
x^ed  blood-corpuscles  and  blood-casts  in  the  urine. 

Chronic  parenchymatous  is  distinguished  from   chronic  interstitial 
xiephritis  by  the  following  points  of  difference : 


Chronic  Parbnchvmatous  Nephritjs. 

Occurs  ID  «?arly  or  middle  Hfc*. 

There  is  a  previous  hiatorj  of  an  atiite 

attack  nf  (f^iirlet  fever,  or  perhaps  of 

acute  alcoholism. 
The  onset  is  gradual  or  marke4ly  mani- 

rest. 
Dropsy  is  a  conatant  synnptoni. 
VaacaW  changes  and  cftrehral  Bytiiptooia 

are  comparatively  iint^ommon. 
Markeil  ulliiiiiiiTiunaT  with  tulie-ciist^. 
Urine    but   lirtle   increaMfd   in   i|n:intity, 

often    dimiiiii*hed ;    apt^cifid    pravity   19 

increased  or  ftli^htly   diininishi-d- 
Anemia  occurs  earlier  and  i.-*  more  dis- 
tinct. 
tlremic  symptonifi  arc  jjenerallj  less  bc- 

vere^amaiirojsis,    vomiting,   diarrhea, 

beadache. 
Riinfl  a  shorter  course — from  two  to  six 

or  seven  yean*. 


to 


Chronic  Interstitial  Nephritis* 

0<'LHir!4  later  in  !ife. 

A  prfjvjousi  history  of  gout,  chronic  lead- 
poiHOiiins,  siyphilis,  exceswive  eating 
and    tkiiikin^    (wpirits),    nerve-strain. 

The  onwt  u  very  slow,  inaidions,  and  in- 
definite. 

Dropsy  ic  rare. 

Art-erio-sclerosie,  canliae  hypertntphy, 
and  cerebral  symptoms  are  eomiii(»ii. 

Very  slight  albuminuria  and  few  ^asts. 

Urine  of  very  low  specitic  gravity,  and 
exeessive  in   quantity. 

Anemia    isluwly    progressive     and     Ies« 

marked. 
LTreraic  Bymptoms   are,  j^enerally  severe 

— uomaand  convulsions,  great  dyspnea. 

Has  a  more  chronic  course— seven  to 
thirty  years. 


Prognosis. — ^This  is  invariably  bad  as  to  cure,  though  life  may  be 
prolonged  in  certain  cfises.  In  severe  civsea  death  may  take  place  in  from 
three  months  to  a  year,  either  from  uremia,  dropsy ,  cardiac  dilatation,  or 
complications.  Cases  of  a  vear*s  duration  almost  never  recover,  and, 
a  fortiori^  those  in  which  advanced  secondary  contraction  of  the  kidney 
may  be  inferred  are  incurable,  and  may  soon  terminate  fatally*  Com- 
plete recoveries  from  the  disease,  particularly  in  children  that  have  had 
scarlet  fever,  may  occur  but  rarely.  The  protrnosis  depends  greatly  on 
the  iiuantity  of  urine  passed  in  the  twenty-four  hours,  the  excretion  of 
urea  and  total  solids,  and  upon  the  amount  and  persistency  of  the  albu- 
min, as  vif^W  as  upon  the  degree  of  cardio-vascular  and  retinal  changes. 

Treatttieilt. — The  indications  for  treatment  are  simiiar  to  those  in 
acute  nephritis.  The  ilropsy  and  uremiu  must  be  treated  syrnptomatieally, 
and  the  diet  is  of  importance.  Skimmed  milk  and  butterniilk,  or 
'*zoolak,"  with  dried  bread,  crackers,  an^l  '/swiebaek,  perhaps,  should 
be  depended  on  as  much  as  possible  when  tlropsy  is  pronounced. 
When  dropsy  is  slight,  more  solid  food,  meats  sparingly  and  vegetables, 
rice  and  other  light  cereals  and  fruits,  and  out-of-iJoor  life  should  be 
recommended. 

Residence  in  a  warm,  dry  clitnate  may  aid  in  prolonging  life.  Wool- 
lens should  be  worn  next  to  the  skin,  and  prolonged,  sudden,  and  severe 
exercise  should  be  forbidden. 
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The  infusion  of  digitalis,  strophanthus,  spartein,  adonidin,  or  con- 
vallaria,  may  be  needed  in  cardiac  weakness,  or  nitroglycerin  for  con- 
tracted and  tense  arteries  with  a  tendency  to  uremic  twitchings.  Unir- 
ritating  diuretics,  such  as  Trousseau's  diuretic  wine  and  Basham's 
mixture  for  the  anemia,  are  useful.  Strontium  lactate  in  doses  of  from 
15  to  20  grains  (0.972-1.29),  three  times  daily.  I  have  found  useful  in 
some  cases.     Diuretin  has  also  been  tried  lately  with  favorable  resalts. 


CHRONIC  NEPHRITIS  (NON-EXUDATIVE). 

(Chronic  Inter stiticU  Nephritis;  Chronic  BriqhVs  Disease;  Primary j  or  Genuinij 
Cbntracted  Kidney ;  Cirrhotic  Kidney ;  Red  Granular  Kidney ;  Chronic  iV»- 
ductive  [Diffuse)  Nephritis  without  Exudation  (Delajield)  ;  Gouty  Kidney.) 

Definitioii. — A  chronic  diffuse  inflammation  of  the  kidneys,  attended 
with  a  growth  of  connective  tissue  in  the  stroma,  degeneration  and 
atrophy  of  the  parenchyma,  and  marked  cardio-vascular  changes. 

Pathology. — In  genuine  primary  contraction  of  the  kidneys  there 
is  a  reduction  in  size  and  weight  about  equal  in  both  organs.  They 
may  be  only  one-half  or  one-third  the  size  of  normal  kidneys,  and  the 
two  kidneys  together  may  not  weigh  over  two  ounces.  They  are  often 
found  imbedded  in  thick  adipose  tissue,  the  capsule  being  thick,  opaque, 
and  very  adherent,  so  that  on  stripping  it  off  it  brings  away  portions  of 
the  renal  cortex.  The  outer  surface  of  the  kidney  is  red,  irregularly 
granular,  or  finely  nodular,  and  occasional  small  cysts  are  sometimes 
present.  The  consistence  is  firm,  dense,  and  resistant  to  the  knife.  Ex- 
amination of  the  cut-surface  shows  a  thin  atrophied  cortex,  and  dark, 
reddish  streaks  alternating  with  pale  portions.  The  pyramids  are  also 
diminished,  and  darker  than  the  cortex.  In  the  gouty  contracted  kidney 
the  pyramids  show  fine  striatioiis  of  sodium  urate  or  of  uric  acid,  or  crys- 
tals representing  uric-acid  infarctions. 

Microscopically^  the  essential  changes  are  an  increased  production  of 
connective  tissue,  especially  in  the  cortical  substance,  and  a  more  or  less 
proportionate  degeneration  and  atrophy  of  the  renal  parenchyma,  the 
destruction  of  which  is  due  to  the  circulation  of  noxious  agents,  but  which 
is  replaced  by  cicatricial  fibrous  tissue  (Weigert). 

The  new  tissue  is  not  uniformly  distributed  in  the  cortex,  but  occurs 
in  irregular  masses  around  the  shrunken  glomeruli  or  between  the  tubules. 
The  distribution  of  connective  tissue  in  the  pyramids  is  diffuse.  Many 
of  the  glomeruli  are  (juite  small  and  fibrous  in  advanced  cases,  while  in 
the  earlier  cases  the  cells  of  the  tufts  and  capsules  are  swollen  and 
multiplied,  and  a  small-cell  infiltration  is  seen  around  the  glomemh 
and  tubules.  Later  this  infiltration  of  cells  becomes  fibrillated  and  ends 
in  thickening.  Glomerular  atrophy  is  due  partly  to  the  changes  in  the 
capillary  and  intra-capillary  cells,  as  well  as  in  those  around  the  tufts; 
partly  also  to  capsular  thickenin<r  and  hyaline  or  waxy  degeneration; 
and  partly  to  the  thickening  and  occlusion  of  arterioles. 

The  tubules  show  marked  changes.  Some  are  included  in  masses  of 
connective  tissue,  so  that  there  is  compression-atrophy  and  even  total  oblit- 
eration of  the  lumen.  In  other  instances  the  intertubular  connective 
tissue  constricts  the  tubules  in  certain  places,  so  that  the  lumen  is  else- 
where increased.     This  dilatation  is  especially  prominent  in  the  granules 
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seen  on  tlie  outer  surface  of  the  kidneyj  and,  owiBg  to  the  damming  back 

of  urine  in  some  of  the  tubules  thus  obstructed,  little  cysts  are  visible  to 

tht*  naked  eye  here  aod  there.    The  epithelium  lining  these  tubules  shows 

^I'nnular,   fatty,  or  waxy  degeneration,   and  may  be  either  flattened, 

c^iaboid,   or  swollen.     The  tubes  may  contain  granular  or  fatty  debris 

^xid  tube-cast«- 

An  important  change  in  most  cases  is  the  growth  of  fibrous  tissue  in 
^^e  walls  of  the  arteries,  causing  sclerosis.     This  affects  the  intima  (end- 
^^-I'teritis),  the  media,  and  adventitia,  all  of  which  are  thickened  by  the 
■hyperplasia  of  connective-tissue  elements,  and  by  newly  fV>rmed  elastica* 
iThe  arteries  and  capillaries  are  thus  mostly  occluded  by  the  obliterating 
"^Endarteritis   or   by  their  conversion   into   masses  of  connective  tissue. 
^Vaxy   or   hyaline   degeneration    is    seen    also   (ride   Arterio-sclerosis). 
'T'hese  arterio-capillary  changes  may  in  some  cases  be  the  primary  con- 
dition, and  may  represent  the  renal  effects  of  a  general  arterio-sclerosis 
^r  fibrosis. 

An  almost  constant  accompaniment  of  chronic,  non-exudative,  produc- 
tive nephritis  is  cardiac  hypertropby.  The  degree  of  the  latter  depends 
upon  the  extent  of  the  renal,  and  also  of  the  general  arteriaU  degener* 
ation  and  sclerosis.  The  whole  heart  may  become  bo  large  that  the  term 
cor  bovhuufi  has  been  fittingly  applied  to  it.  In  moderate  enlarge- 
ments the  left  ventricle  only  is  hypertrophied. 

Complicating  lesions  that  may  be  mentioned  are  cerebral  hemorrhage, 

cirrhosis  of  the    liver,   pulmonary   emphysema,   chronic    endocarditis, 

chronic  endarteritis,   pericarditis,   bronchitis,  and  gastric  catarrh. 

Il  Etlology.^The  cause  of  the  very  slow  primary,  diffuse  degenera- 

I        tion,  atrophy,  and  fibroid  contraction  of  the  kidneys  is  sometimes  quite 

obscure,     (a)  In  some  cases  it  would  seem  to  be  '^only  an  anticipation 

of  the  gradual  changes  which  take  place  in  the  organ  in  extreme  old 

I         age"  (Osier) — the  ^Vsenile  kidney."     {b)  H credit  if  undoubtedly  plays  a 

^Kpart  in  the  causation  of  certain  cases,  even  to  the  third  or  fourth  gene* 

^^  ration,     {e)  Age  and  SeJ"^ — The  disease  is  more  common  in  males  than 

f        in  females,  and  it  usually  begins  near  middle  life;  it  is  seldom  manifested 

i        symptomatically  until  about  fifty  or  sixty  years  of  age,  and  is  therefore 

I        an  affection  of  advanced  life,    (d)  Individuals  having  a  special  tendency 

'        to  sclerotic  degeneration  of  the  arteries,  from  whatever  injurious  influ- 

!        ence,  are  more  liable  to  chronic  interstitial  nephritis,  although  the  pro- 

^K longed  irritation  of   deleterious  (especially  chemico-toxic)  agents  may 

^Vgive  rise  to  the  disease  in  those  whose  cellular  nutrition  is  usually  not 

defective.     Thus,  the  disease  has  been  attributed  to  the  following  causes; 

» alcoholism,  uric  acid,  and  lead,  giving  rise  to  chronic  poisoning.    Chronic 
syphilis  and  chronic  malaria  probably  are  also  causative  factors,     (e) 
Babitual   overeating  and  drinking,  owing  to  the   imperfect  metu holism 
of  the  substances  ingested,  cause  a  constant  excretion  of  irritating  prod- 
ucts by  the  kidney,  and  no  doubt  freciuently  cause  granular  atrophy 
ami  sclerosis  of  the  organ.     The  continuous  an<l  even  moderate  use  of 
Eftlcohol  for  many  years,  especially  of  spirituous  liquors,  is  a  widespread 
Be  of  the  disease.     It  is  equally  likely  that  the  excessive  use  of  red 
Ita  in  the  diet  leads  to  the  production  of  the  uric  acid  that  induces 
be  renal  disorder  {unremia  ;  litftemni).  hy  deranging  the  function  of  the 
Oliver   (Murchison).      (/')    Allied   to   the   above   is    gout,    which   c«uses 
chronic    Brights    disease— In     England    perhaps    more    than    in    this 
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country,  lithcmia  ninl  nervous  ilyspepsia  being  more  eumiuon  lhm« 
{ff)  According  to  Striimpcll,  severe  acute  articular  rbeumatism  i*  some- 
times followed  by  contnicted  kidney.  (7i)  Chronic  Bright'a  disease  irilh 
renal  gcUrosis^  is  favored  in  oritjin  and  deveb^pment  by  the  anxtHim, 
worries,  and  hitrb  nervous  tension  connected  with  modern  !*u*im*M  wr- 
tivity  and  *' social  functions/'  tbe  latter  particularly  acting  ibrir  f^n 
auioiif^  elderly  ladies.  Associated  witb  these  are  usually  over-indul- 
gence in  rich  foods  and  winea^  and  sedentary  habits,  (i)  The  cold, 
moist  climate  of  New  England  and  the  Middle  States  woald  seem,  ae- 
conling  to  Purdy,  to  predispose  to  contracteil  kidney.  A  chronic  pn)- 
ductivc  nepbritis  without  exurintion,  though  not  tbe  true  **  con  trade*! 
and  red  granular"  kidney,  may  be  caused  by  hydronephroaid,  chronic 
pyelitis,  and  chronic  congestion  of  the  kidney,  as  from  heart-diie«»e. 

S3rmptOins. — These  may  be  latent  for  years,  while  the  morbid  pro* 
ductive  changes  in  the  kidneys  are  slowly  effected.  The  first  symptosof 
nifiy  not  apiieiir  until  late  in  life,  although  the  kidneys  mav  br  in  in 
ttilvanced  stage  of  degeneration.      Or  some  complicating  or  rent 

affection   may  set   in,   as  pneumonia  or  pericarditis,  and  ea  it* 

velopment  of  grave  or  fatal  renal  symptoms.  More  commoniy.  hoi- 
ever,  there  is  an  attack  of  uremiay  with  headache,  stupor,  or  con vukioitf* 
dyspnea,  nausea  and  vomiting*  and  a  tense  pulse.  This  attack  rosy  be 
recovered  from*  Then  there  is  an  interval  of  variable  duration,  dariikg 
which  the  health  is  more  or  less  impaired,  and  lassitude,  drowsinen, 
disordered  digestion,  headache,  failing  vision*  dyspnea,  and  frequent 
micturition  are  complained  of.  This  is  followed  by  another  uremic 
attack,  severer  than  the  first,  or  perhaps  fatal ;  if  not  fatal*  the  gcoertl 
health  is  still  more  reduced,  and  confinement  to  the  house  or  bed  ii 
necessary,  until  the  vital  forces  can  no  longer  compensate  for  the  d€«tr«^ 
tion  of  the  renal  parenchyma. 

Spasmodic  di/npnea  (uremic ;  cardiac)  is  sometimes  tlie  firat  roaoifif* 
tation  of  contracted  kidney.  The  gradaal  onset  of  periods  of  uncoil- 
trollable  drowsiness  during  the  day  is  often  marked*  An  att«d[  rf 
hemiplegia  may  also  be  the  firat  indication  of  renal  disemse.  SomeltnMi 
progressive  loss  of  flesh  and  strength,  with  a  dr^^  har$h,  wrinkUd 
may  be  from  the  beginning  the  only  clinical  features  of  the  " 
until  death  results  from  sheer  feebleness  and  emaciation.  Tb<»  coapkx* 
ity  and  variability  of  the  symptoms  make  it  best  to  describe  thtiin  imdir 
the  beads  of  the  various  systems ; 

Urinary  System. — The*  ilaily  ptantity  of  urine  is  usmdly  ipcrwifH 
80  much  that  patients  are  troubled  with  a  desire  to  urinate  frequeiitlt, 
not  only  during  the  day,  but  two  or  three  times  during  the  night.  Twt 
complaint  may  be  aggr»vat4?d  by  the  hyperacidity  of  the  urine  and  ifci 
irritability  of  the  prostate  (especially  in  advanced  age)  that  are  so 
associated  with  cases  of  renal  cirrhosis.  The  urine  voided  cliiriiig  tkt 
twenty-four  hoars  may  measure  several  quarta  (2  to  4  Itten)  in  wJI- 
marked  cases  of  the  disease.  Early  in  tbe  attack,  when  the  indpiiiBt 
degeneration  and  destruction  of  the  parenchymatous  cells  is  tuiBg 
place,  the  quantity  of  urine  may  be  slightly  dei^iMsed ;  bul  ii  ife 
''  blood-flow  to  the  parts  that  remain  must,  etHeri*  par^uM^  b«  as  gtmi 
as  it  would  have  been  to  the  whole  of  the  organs  ii  ibej  bad  been  hn 
tact,**  excessive  pressure  is  brought  to  bear  within  the  eapillarm  by  tke 
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compensating  hypertrophy  of  the  heart,  and  the  secretion  of  the  urine, 
especially  of  the  watery  elements,  becomes  more  active.  The  polyuria 
may  give  rise  to  a  suspicion  of  diabetes.  The  urine  is  clear  and  pale- 
yellow  in  color,  the  specific  gravity  being  seldom  above  1010  or  1012, 
and  it  may  be  as  low  as  1002  or  1005.  Albumin  is  found  only  in 
traces  or  it  may  be  absent  altogether  glomerular  atrophy),  especially  in 
nrine  voided  in  the  early  morning.  The  urea  is  diminished,  as  in  all 
forms  of  Bright 's  disease,  and  there  is  little  or  no  sediment.  A  very 
careful  microscopic  examination  may  reveal  a  few,  usually  narrow,  hya- 
line or  granular  casts,  perhaps  some  leukocytes,  and  rarely  a  few  ery- 
throcytes. In  the  later  stages  of  the  disease  or  upon  the  supervention  of 
an  uremic  exacerbation  or  of  a  complicating  inflammation  the  urine  may 
be  decreased,  the  albumin  increased,  and  numerous  easts  be  discovered 
in  a  more  apparent  urinarv  sediment.     Hematuria  is  rare. 

Oirculatory  Sirstem. — The  physical  signs  of  cardiac  hypertrophy  are 
present.  Symptoms  referable  to  the  heart  are  absent,  unless  dilatation 
and  feebleness,  sudden  arterial  contraction,  cardiac  complications,  or 
endocarditis  occur.  Inspection  and  palpation  of  the  hypertrophied  heart 
show  an  apex-beat  displaced  downward  and  to  the  left,  and  an  increased, 
heaving,  and  rather  circumscribed  apical  impulse.  These  signs  may  be 
less  evident  both  in  cases  of  coexisting  emphysema  and  later  when  dila- 
tation may  eclipse  the  hypertrophy.  The  left  border  of  the  deep  cardiac 
dulness  extends  outside  the  nipple-line  in  the  fifth  or  sixth  interspace. 
The  first  sound  of  the  heart  is  loud  and  may  be  duplicated.  A  dis- 
tinctive auscultatory  sign  is  the  accentuation  of  the  aortic  second  sound, 
indicating  increased  vascular  tension ;  it  may  have  a  metallic  quality. 
In  quite  a  majority  of  the  cases  I  observe,  sooner  or  later,  a  mitral  sys- 
tolic murmur ;  it  is  due  to  relative  insufficiency. 

The  pulse  is  increased  in  tension,  and  is  hard,  incompressible,  and 
persistent,  the  duration  of  each  pulse-wave  being  increased  ( pulsus  tar- 
diui).  The  radial  artery  itself — and  this  is  true  of  most  of  the  palpable 
arteries — feels  hard,  thickened,  and  often  tortuous,  on  account  of  the 
arterio-sclerosis.  As  soon  as  compensation  of  the  heart  fails,  symptoms 
of  breathlessness  (especially  on  exertion),  palpitation,  and  the  like,  ap- 
near,  and  sometimes  in  paroxysmal  attacks  ("cardiac  asthma*').  The 
resultant  stasis  gives  rise  to  transudation  into  the  lungs  (bronchorrhea ; 
pulmonary  edema),  and  later  to  edema  of  the  extremities. 

Respiratory  System. — Epistaxis  may  be  a  serious  symptom.  Sudden 
edema  of  the  larynx  may  also  occur,  and  is  always  grave.  Transuda- 
tions into  the  pleural  sac  (hydrothorax),  as  well  as  into  the  lungs  (vide 
supra),  may  precede  death.  Dyspnea,  which  is  either  cardiac  or 
uremic,  is  usually  worse  at  night,  and  a  true  orthopnea,  together  with 
Cheyne-Stokes  breathing,  may  be  observed  to^vard  the  end  of  the  pa- 
tient's life  and  in  association  with  uremic  stupor  and  coma. 

Nenrous  System. — Symptoms  referable  to  the  nervous  system  are  very 
important,  since  they  are  usually  indicative  of  grave  uremia.  Cephal- 
algia is  frequent,  and  neuralgic  pains  throughout  the  body,  and  insom- 
nia, may  be  complained  of.  Later  great  drotvsiness  is  often  a  premo- 
nition of  uremic  coma.  Convulsions  may  be  preceded  by  muscular 
twitchings,  which  should  attract  attention  to  the  imminent  danger  of 
the   former.      Cerebral    apoplexy    with   hemiplegia   may   be   the   first 
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symptom  of  contracted  kidney.  It  is  especially  apt  to  occur  ia  cat 
of  marked  hardening  and  weakening  of  the  arteries.  There  maj 
an  Iremorrhni^ic  pachymeningitis,  as  well  as  a  hemorrhage  into  ihil 
brain-snbstance.  The  hemiplegia  may  persist  until  death;  or  it  nity] 
disappear  in  a  short  time,  and  be  fullowed  by  subse^juent  attacks  at  in-^ 
tervals.  Fiirmieatiou^  numhttrss,  and  pallor  of  one  or  more  fingers  (tl 
so-called  'Mlead  finger")  I  believe  with  Dieulafoy  to  be  fiomatimee  th 
earliest  symptoms  of  chronic  Bright's  disease. 

Of  the  special  senses,  nei'hritic  rctinith  is  often  the  earliest  eTideoQ 
of  chronic  Jiright's  disease*  The  patient  may  or  may  not  h»Te  hi 
slight  dimness  of  vision  (mi*stines&)  prior  to  the  ophthalmoscopic  exi 
nation.  The  loss  of  vision  affects  both  eyes,  and  is  usually  partial  (ow- 
blt/opia).  Sudden  and  complete  blindness  may  come  on  in  grave  c$Be$ 
— urenw*  amauroniit—thB  condition  being  due  to  neuro^retinitis.  Th* 
optic  papilla  is  swollen,  and  surrounded  by  retinal  hemorrhages  or  bj 
white  dots  and  streaks  ( ''  feather-splashes  ").  Tinnitus  aurium,  de&iliesi, 
and  vertlijo  arc  not  uncommon. 

Digestive  System. — Anorexia,  nausea,  and  annoying  dyspepsia  %n 
often  compluined  of  Severe  vomiting  may  usher  in  an  uremic  attack 
Catarrh:il  gastritis  may  exist  for  some  time,  the  tongue  being  costeJ 
and  the  breath  heavy  and  urinous.     Uremic  diarrhea  may  also  occur. 

The  Skin. — ^Edema  is  usually  absent  in  renal  sclerosis;  nhen  it  dxw 
occur,  Imwtner  (as  in  the  ankles  and  limbs),  it  is  due  to  dilatation  ami 
failure  of  the  heart.  The  skin  is  dry,  and  minute  lu^^trous  scales  of  Ofct 
may  be  seen  around  some  of  the  pores.  A  certain  degree  of  pallor  i* 
noticed,  and  often  the  skin  has  n  cyanotic  tinge.  Pntrifu*  and  trouble- 
some eczema  are  fre^iiiently  present,  and  muMCular  cramps^  oceurrinj; 
especially  in  the  calves  of  the  legs  and  at  night,  may  also  be  jtssocinted. 
The  general  nutrition  gradually  fails,  so  that  in  advanced  cawes  iht 
debility  and   emaciation  are  extreme. 

It  is  important  to  bear  in  mind  the  fact  that  urejnin  may  come  oa  it 
any  time  during  the  course  of  the  disease,  and  that  it  may  be  the  fiiH, 
symptomatic  manifestation  ;  also  that  it  may  either  be  sudden  and  seveit 
in   its  onset  (acute   uremia)  or  mild,  insidious,  and  gradual   (cbronilJ 
uremia)-      Moderate  fever  may  attend  an  uremic  attack,  or  the  tempen^] 
ture  may  he  normal ;  in  chronic  uremia,  with  prostration,  comaf  aolil 
ium,  and  feeble  pulse,  it  may  be  even  subnormal. 

Among  the  complications  that  may  occur  in  the  red,  granular,  aisi 
contracted  kidney  are  the  following:  pneumonia,  either  lobar  or  loba^ 
lar;  pleurilis,  pericarditis,  hiryngitis,  bronchitis,  gastritis,  enteritis^ 
peritonitis,  meningitis,  endociirditis,  emphysema,  phthisis,  acute  denoA- 
titis  exfoliativa  (Duckworth),  and  hepatic  cirrhosis. 

Diagnosis.— This  depends  in  great  part  upon  the  physical,  chemi- 
cal, and  histologic  examination  of  the  urine.  Both  the  mornilil 
and  evening  urine  should  be  examined  repeatedly  for  albumin  «« 
casts,  since  one  examination — and  especially  that  of  the  momifii; 
urine — may  give  negative  results,  owing  both  to  the  scarcity  of  ih<*c 
two  pathologic  elements  and  to  the  fact  that  albumin  may  be  altogctlier 
absent  in  some  instances.  The  mere  discovery  of  a  trace  of  albamiatf 
of  a  few'  casts  is  not  always  positive  evidence  of  chronic  Bright  s  dtMCUtf 
as  both  may  exist  in  other  conditions.     But  the  age,  habits,  and  symi^ 


CHRONIC  NEPHRITIS. 


995 


toma  of  the  patient  must  be  studied  in  connection  with  frequent  urinary 
examinations;  and  a  persistent  slight  albuminuria,  with  casts,  and  the 
I>assage  daily  of  large  quantities  of  clear,   pnle  urinti  of  low  specific 
gx^vity,  afford  sufficient  gntunds  for  makin*^  the  diagnosis. 
j  Contracted  kidney  should  he  suspected  in  all  cases  in  which,  during 

"■^t^iddle  life,  either  one  or  more  of  the  following  symptoms  and  signs  may 
l*^  noticed:  frequent  headache,  congestive  disorders,  repeated  epistiixis, 
'V^crtigo.    dimness   of  vision,    intractable   conjunctival  irritation  (Allc* 
^■Xian),    impaired   strength,  dyspncic   attacks,   gastro- intestinal    dyspep- 
sia, noises  in  the  ear,  itching  of  the  skin,  cramps  in  the  calves,  mus- 
«^ular    twitchings,    growing   mental    dulness,    increasing   pulse-tension, 
^nd  rigidity  and  tortuosity  of  the  temporal  and  radial  arteries.     Sud- 
den coma,  convulsions,  amaurosis,  apoplexy,  vomiting,  or  dyspnea  in 
persons  in  the  middle  period  of  life,  with  or  without  a  history  of  poly- 
uria, should  create  the  suspicion  of  chronic  Bright's  disease.     It  will  be 
found  in  such  cases  that  there  has  been  a  diminution  in  the  urinary  flow 
^Ki)eforc  the  attack.     Persons  of  lithemic,  gouty,  rlieumatic,  or  alcoholic 
^^pliabits,  or  in  whom  lead-toxemia  is  discoverable,  with  Evidences  of  car- 
f       diac  hypertrophy,  an  accentuated  aortic  second  sound,  and  a  hard  pulse, 
'        are  often  readily  diagnosed  as  subjects  of  contracted  kidney  when  a  fur- 
ther examination  of  the  urine  is  made. 

If  the  first  examination  of  the  patient  is  made  during  a  sudden 
uremic  or  apoplectic  attack,  catheterization  should  be  done  if  neces- 
sary, and  the  detection  of  albuminuria  will  then  clear  the  diagnosis. 

In  order  to  differentiate  between  primary  renal  affection  with  second- 
^ary  cardiac  hypertrophy  and  primari/  heart-dhease  with  a  neeondari/  con- 
gested kidney  oceurrimf  late  in  the  cftsey  the  general  features,  course, 
symptoms,  and  signs  must  be  carefully  and  judiciously  balanced.    Prom- 
.ineot  cardio-vascular  changes  would  indicate  an  arterio-sclerotic  kidney, 
[rather  than  the  primary  granular  and  contracted  kidney  of  toxic  origin. 
[The  symptoms  of  ordinary  non-intlammatory  senile  kidfietf  may  not  be 
unlike  those  of  chronic  interstitial  nephritis,  though  not  so  severe;  and 
yet,  from  excessive  eating  and  drinking  at  times,  uremic  attacks  may 
supervene  to  cloud  the  diagnosis. 

Prog^osis.^ — The  duration  of  chronic  interstitial  nephritis  varies. 
Id  uncomplicated  cases  it  may  last  for  five,  ten,  twenty,  or  possibly  thirty 
years.   Complications  or  intercurrent  affections  may,  however,  shorten  the 
iduration  very  much,  or  the  existence  of  the  condition  may  be  unknown, 
as  frequenlly  happens,  when  the  postmortem  examination  shows  the  char- 
acteristic kidneys  in  one  who  during  life  had  no  symptoms  indicating 
.renal  disease,  and  whose  death  was  caused  by  some  intercurrent  disease, 
*The  gradual  destruction  of  the  renal  parenchyma  and  its  replacement 
by  scar-tissue  cause  irreparable  damage  to  the  organs.     On  the  other 
hand,  the  fact  that  the  process  is  usually  a  slow  one  and  its  duration 
long  is  compatible  with  the  preservation  of  life  for  many  years,  and  with 
comparative  comfort,  even,  in  many  instances.   The  prognosis  in  a  given 
lease  depends  very  much  upon  the  general  constitutional  condition^  the 
cardio-vascular  state,  and  the  presence  or  absence  of  uremia  and  inflam- 
matory complications.     Cardiac  dilatation  and  insufficiency  indicate  a 
not  far  distant  end.     Convulsive  and  apoplectic  seizures  are  often  fatal, 
and  hemorrhages,  persistent  vomiting,  and  diarrhea,  retinitis  nephritica. 
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coma,  and  delirium   render  the  prognosis  as  to  furthef  fljstcscie  tolvr* 
ance  of  the  tlegeiierated  kidneys  exceedingly  grave. 

Treatment, — ^An  early  recognition  of  the  disease  and  tbc  9t«mdfiit 
practice  of  careful  hygienic  measures  will  prevent,  ta  a  ccm»idenil>tf 
degree,  the  advance  of  the  cirrhotic  changes.  Noxious  substancee  enter* 
ing  into  the  etiology  of  the  affection  must  be  avoided  and  removed 
far  H8  possible.  The  formation  of  uric  acid  must  be  reduc^  by  diet 
management,  alcoholics  must  be  interdicted,  and  lead — when  the  caaMJ 
of  the  condition — must  be  kept  from  further  poisoning  the  system  by 
change  of  occupation.  By  diminishing  these  irritants  the  heart  and 
blood-vessels  are  also  conserved — a  point  of  vital   importance 

The  hygienic  treatment  must  embrace  a  regulation  of  all  the  habi 
of  body  and  modes  of  life.     The  patient  must  be  treated,  and  not  b 
malady,  since  that  is  incurable.      A  dietary  that  is  suitable  for  each  ii 
dividual  case  must  be  made  out,  and  on  general   principles,      Saundbv 
rule   is  a  good  guide:   '*  Eat   very  sparingly  of  butcher's  meat;  afoiij 
malt  liquors,  spirits,  anil  !!<trong  wines/'     An  exclusive  milk  diet  mmj 
be  necessary  for  short  periods  when  gastric  irritauon  is  present,  but  ii 
such  a  chronic  disease  undue  weakness  would  result  from  a  restririui 
to    milk    alone.      I    would    therefore    recommend   a   light   Douri&iiiiifi' 
diet,    including    lean    meat    once    daily    in    favorable    cases.       Vi  _ 
tables,  greens,   fruits,  iiiid  light,  well-cooked    farinaceous  articles  mij 
also  be  partaken  of,  and  tea,  coflee.  and  cocoa  may  be  drunk.     The  rim 
of  natural  mineral  waters  aids  in  the  renal  circulation  and  keeps  the 
kidneys  flushed.     In   general  a  mixed  diet  will  be  of  advantage ;  th« 
nitrogenous  and  carbohydrate  elements  (sugars  and  starches^  are  used  ia 
limited  amounts,  while  pure  fats  and  fruits  (raw  or  cookea)  are  lo  bt 
recommended.     Stout  persons  and  those  leading  sedentary  lives  should 
have  less  food  than  those  taking  exercise,  and  gastric  disorder  reouiiw 
the  elimination  of  all  but  soft,  bland  foods,  or  a  liijuid  diet  until  mgt^ 
tion  is  restored.     Extremes  of  bodily,  mental,  and  emotional  activity- 
should  be  avoided,  and  physical  exercise  should  be  moderate,  reCTla^ 
and  taken  in  tlie  open  air,  provided  the  latter  be  warm  and  dry.     MenP' 
tal  labor  should  never  be  excessive,  nor  should  the  patient  be  subject!^ 
to  the  vicissitudes  of  worry,  anxiety,  or  competitive  tension.      V^enertal 
excitement  and  indulgence  of  any  kind  tending  to  disturb  the  efiQaDimity, 
cheerfulness,  and  contentment,  should  be  strictly  forbidden. 

A  change  of  residence  to  a  warm,  mild,  and  dry  climate  is  ofWn 
service  in  prolonging  life.      The  variability  and  humidity  of  te'tupetaii 
climates,  particularly  during  the  wintiT  months,  aggravate   this  di^eaiak 
while  a  sea- voyage  or  a  sojourn  at  some  southern,  western,  or  Eiiro|Mrii 
resort,  where  the  soil  is  dry  and  sandy  and  the  climate  equable,  itaj 
very  beneficial  to  one  who  can  afford  it. 

The  indications  for  medicinal  treatment  are  principally  as  feUowfi 
The  bowels  shoubl  be  kept  free  by  the  aid  of  laxatives  or  laxadve  alki* 
line  mineral  waters,  Papoid,  peptenxyme,  and  other  digestif: ' 
hitter  tonics,  are  useful  in  some  cases  in  which  a  furred  tongue  ,1 
gestion  are  troublesome.  Acids  or  alkalies,  according  to  special  indin- 
tions,  may  also  be  used  simultaneously.  An  increased  vascular  teajtioo 
(vaso-constriction),  such  as  to  place  a  serious  strain  upon  the  heart;  t^ 
other  extreme,  of  a  very  low  tension  that  induces  dropsy ;  and  ooaqiii* 


I 

•"I 


FTE  LITIS. 

cations,  usually  uremic  (convulsions^  dyspnea,  headache),  also  call  for 
therapeutic  assistance.  High  tension  is  to  be  met  by  the  cautious  use 
of  nitroglycerin  in  gradually  ascending  doses,  beginning  with  1  minim 
^  '^,066)  three  or  four  times  daily,  until  all  danger  of  rupture  of  tlie  ves- 
sels seems  to  be  past.  Headache,  vertigo,  and  the  sO'Called  renal  aslh- 
maaa  (dyspnea)  are  also  often  relieved  by  this  drug. 

Low   tension,   with   signs   of  cardiac   dilatation,  scanty   albuminous 
xirine,  and  ederaa,  reqnires  heart-tonics  and  stimnlants,  in  conjunction 
"vith   purgatives.      Digitalis   (preferably   in   infusion)  has  good   ffffi'ts, 
especially  when  combined  witli  strychnin  nitrate  or  with  caffiein  citrate. 
^■vCalomel  and  the  salines  should  be  given  for  the  dropsy. 
^"        Uremic  symptoms  should  be  treated  as  in  acute  Briglit*s  disease  by 
causing  profuse  sweating  and  free  catharsis,  and  in  some  cases  by  phle- 
botomy.    Inhalation  of  amyl  nitrite  or  chloroform,  or,  what  is  often  a 
useful  and  necessary  measure,  tlie  hypoderuiic  injection  of  morpbin  (gr» 
^O.OIOK),  may  be  tried  in  convnlsions,  severe  headache,  or  dyspnea. 

Contracted  kidney  of  a  probable  malarial  or  syphilitic  origin  may  be 
benefited  somewhat  by  the  use  of  arsenic  and  the  iodids  respectively; 
but  no  drugs  can  possibly  restore  the  destroyed  renal  parenchyma  or 
transform  connective-tissue  cells  into  secreting  kidney-cells. 


PYELITIS. 

{Piftlonrphritis  :  Pyonephrosis.) 

Definltioil, — Inflammation  of  the  pelvis  of  the  kidney.  The  com- 
pound  terms  abovi-  represent  intlnmmation  of  the  kidney -structure  as  a 
Tesult  of,  and  combined  with,  pyelitis. 

Pathology,— In  the  mildest  varieties  of  pyelitis  (the  catarrhal)  the 
morbid  changes  consist  simply  of  a  reddened,  swollen,  and  turbid  mucous 
membrane,  covered  with  an  exudation  of  viscid  muco-pus  and  des^jua- 
mated  epithelium.  Ecchymoses  are  sometimes  seen.  The  urine  in  the 
pelvis  of  the  kidney  is  also  turbid  from  the  admixed  pus-corpuscles  and 
pelvic  epithelium.  In  calculous  pyelitis,  owing  to  prolonged  and  severe 
irritation,  purulent  inflammation  iind  ulceration  prevail,  and  the  kidney- 
structure  is  also  involved  by  extension  (pyelonephritis).  Renal  ab- 
scesses are  thus  formed,  and  small  dark  calculi  arc  frequently  fount! 
mingled  with  the  pus  in  quite  a  number  of  sniall  abscess-cavities ;  or 
perhaps,  as  noted  before  (rule  Nephrolithiasis),  one  large  abscess-cavity 
may  replace  the  destroyed  renal  parenchyma  (pji/ont'pkro9us), 

A  diphtheritic  inflammation,  with  the  formation  of  a  false  membrane 
and  sloughing  of  the  pelvis,  sometimes  follows  the  severe  infections  of 
the  specific  fevers.  Marked  hemorrhagic  area^  may  be  seen  also.  In 
tuberculous  pyelitis  there  is  usually  an  association  of  nephritis  with 
areas  of  tuberculous  softening  and  ulceration,  and  later  pyonephrosis. 
In  very  chronic  and  sluggish  cases  the  pyelitis  may  be  followed  by  an 
infiltration  of  the  kidney-structure  with  cheesy  or  putty-like  masses  that 
may  become  the  seat  of  cahification. 

Persistant  obstruction  leading  to  pyelitis  is  aasociated  with  dilatation 
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of  the  pelvis  from  retention  of  urine  or  of  pus  (pyonephrosis).  This  in 
turn,  from  prolonged  pressure,  causes  the  marked  atrophy  of  the  secret- 
ing structure  of  the  kidney  that  is  seen  in  such  cases.  There  is  also  an 
increase  in  the  interstitial  tissue  and  secondary  contraction. 

The  so-called  surgical  kidney  is  found  when  an  acute  bilateral  pye- 
litis, following  a  severe  cystitis,  has  excited  an  acute  suppurative  in- 
flammation of  the  kidney.  Acute  suppurative  or  interstitial  inflamma- 
tion of  the  kidney  due  to  metastatic  or  miliary  abscesses  is  considered 
under  the  heading  Pyemia  {vide  p.  201). 

Etiology. — Pyelitis  rarely  is  primary  or  independent  in  origin,  as 
after  exposure  to  cold  and  wet.  The  secondary  causes  of  pyelitis  are 
as  follows :  (1)  renal  calculi  (the  most  frequent) ;  (2)  extension  upward 
of  urethritis,  cystitis,  or  ureteritis,  particularly  when  gonorrheal  in 
origin  ;  (3)  retention  of  decomposed  urine  in  the  pelvis  of  the  kidney ; 
(4^  renal  affections,  as  tubercle,  carcinoma,  and  acute  nephritis ; 
(5)  specific  fevers ;  (6)  foreign  bodies,  other  than  stone  in  the  pel- 
vis ;  (7)  irritating  diuretics.  To  point  out  briefly  certain  additional 
facts  bearing  upon  the  causation  of  pyelitis  in  the  order  named,  it 
should  be  mentioned  that  calculous  pyelitis  may  result  from  the  irrita- 
tion of  the  constant  presence  and  passage  of  small  stones  (^^  gravel  '*), 
or  even  of  uric-acid  "  sand,"  as  well  as  from  the  large  dendritic  concre- 
tions that  send  offshoots  into  the  calyces.  Extensions  of  inflammation 
to  the  pelvis  from  lower  portions  of  the  urinary  tract  may  occur  in  pro- 
tracted cases  of  such  affections  as  gonorrheal  urethritis  aud  puerperal 
and  calculous  cystitis.  Obstructive  pyelitis  sometimes  follows  the  im- 
paction of  renal  calculi  or  of  other  foreign  bodies  in  the  ureter  when 
there  is  pre-existing  inflammation  of  the  tract,  or  when,  as  usually  hap- 
pens, there  is  chemical  irritation  from  the  decomposition  of  the  accumu- 
lated urine.  There  may  be  obstruction  in  the  bladder  and  urethra,  as 
from  enlarged  prostatic  tumors,  stricture,  phimosis,  and  paralysis  of  the 
sphincter  vesicae,  or  as  in  paraplegia.  Under  the  consideration  of  tuber- 
culosis and  carcinoma  of  the  kidney  is  included  the  involvement  of  the 
pelvis  by  these  conditions.  Infectious  pyelitis  may  also  result  from 
small-pox,  diphtheria,  typhus  and  typhoid  fevers,  and  scarlatina,  and 
it  depends  upon  the  irritating  effect  of  certain  substances  eliminated  by 
the  kidneys.  It  is  usually  associated  with  more  or  less  nephritis  (pyelo- 
nephritis). Parasites,  such  as  the  echinococcus  (hydatids),  distoma, 
strongylus,  and  filaria,  may  give  rise  to  pyelitis.  Cantharides,  cubebs, 
copaiba,  turpentine,  and  diabetic  urine  even,  may  in  rare  instances  also 
excite  a  pyelitis. 

Symptoms. — These  are  frequently  overshadowed  by  those  of  the 
primary  con<lition  that  causes  the  pyelitis :  they  are  varied  also  for  the 
same  reason.  The  clinical  manifestations  of  a  simple  catarrhal  pyelitis 
are  slight  pain  and  tenderness  in  the  region  of  the  aff*ected  kidney  or 
kidneys,  mild  fever,  with  a  turbid  urine  of  acid  reaction,  showing  a  few 
pus-cells,  a  little  mucus,  rarely  some  red  blood-corpuscles,  and  a  trace 
of  albumin. 

In  the  severer  varieties,  as  in  calculous  pyelitis,  especially  when 
there  are  attacks  of  renal  colic,  the  urine  frequently  shows  to  the  naked 
eye  the  presence  of  blood  and  a  marked  amount  of  pus^  some  muoiif, 
and  the  transitional  caudate    epithelial  cells  from  the  middle  layers 
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of  the  mucosa.  The  presence  of  the  latter,  however,  is  not  constant, 
hence  its  absence  does  not  exclude  the  existence  of  a  pyelitis,  since 
some  of  the  most  destructive  forms  of  the  affection,  as  the  acute  or 
chronic  suppurative  or  the  pyelonephritic,  may  be  unaccompanied  by  the 
presence  of  the  pelvic  epithelium  in  the  urine.  This  holds  still  more 
true  in  the  case  of  true  pyonephrosis,  in  which  the  kidney  usually  be- 
comes one  large  abscess. 

In  severe  pyelitis  the  pain  is  often  acute,  coursing  down  the  ureters. 
The  fever  is  moderate,  and  there  are  present  the  common  symptoms  de- 
scribed under  Nephrolithiasis  {vide  p.  974). 

The  fever  in  purulent  pyelitis  (pyonephrosis)  and  pyelonephritis 
takes  on  a  hectic  or  typhoid  type.  Paroxysms  of  rigors  or  chills,  fol- 
lowed by  a  rapid  rise  in  temperature  and  ending  in  perspiration,  may 
be  observed;  or  there  may  be  marked  prostration  and  feebleness  of 
circulation,  delirium,  and  stupor.  The  temperature-curve  runs  an 
irregular  course,  with  marked  remissions,  in  cases  having  a  pyemic 
nature. 

In  obstructive  pyelitis  the  urine  sometimes  flows  freely  and  nor- 
mally for  a  while,  until  the  developing  pain  over  the  inflamed  kidney 
ends  in  relief  by  the  expulsion  of  the  obstacle  and  the  passage  of  puru- 
lent urine.  This  alternation  oi  norm^iX  with  pyoid  urine  is  indicative  of 
a  unilateral  pyelitis. 

Ammoniacal  urine  is  met  with  in  cysto-pyelitis.  Albuminuria  is  de- 
cidedly shown  according  to  the  degree  of  pyuria. 

In  chronic  suppurative  pyelitis  or  pyelonephritis  the  pyuria  is  vari- 
able both  in  quantity  and  constancy.  Intermittent  pyuria  may  be  due 
to  the  temporary  blocking  of  the  ureter  by  a  stone  {vide  Obstructive 
Pyelitis).  The  pus  is  seldom  mixed  with  epithelium  in  chronic  purulent 
pyelitis.  The  associated  intermittent  fever  may  be  like  that  of  tubercu- 
lous pyelitis,  and  marked  prostration,  anemia,  and  emaciation  are  con- 
comitants. Evidences  of  amyloid  change  may  be  revealed  in  long-stand- 
ing, chronic  cases. 

The  term  ammoniemia  has  been  applied  to  that  complexus  of  nervous 
symptoms  that  is  supposed  to  arise  from  the  decomposition  and  absorption 
of  urinary  substances.  These  symptoms  may  be  similar  to  the  manifesta- 
tions of  aiabetic  coma. 

Distinct  enlargement  and  fluctuation  of  the  diseased  kidney  may 
be  determined  in  some  cases  of  pyonephrosis.  This  may  also  be  inter- 
mittent, being  detectable  while  there  is  obstruction  to  the  flow  of  pus, 
and  vice  versd.  According  to  A.  H.  Smith,  at  the  menstrual  periods 
pyelitis  may  be  subject  to  marked  exacerbations,  simulating  renal 
colic. 

In  chronic  pyelitis  with  atrophy  of  the  kidney  the  onset  of  uremia  may 
terminate  the  case.  Granular  kidney  alone  may  have  been  simulated  by 
the  passage  of  an  increased  quantity  of  urine  of  proportionately  low 
specific  gravity. 

DiagntlOSiS. — This  embraces  the  discrimination  from  other  affections, 
and  the  possible  detection  of  the  variety — etiologically  considered — of  the 
pyelitis.  It  is  most  important  to  pay  attention  to  the  clinical  history  of 
any  case  with  a  view  to  the  discovery  of  the  cause ;  also  the  urinary  con- 
dition must  be  carefully  studied.     In  the  very  nature  of  this  affection  it 
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is  often  impossible  to  exclude  other  affections  of  the  urinary  tract,  as 
nephritisy  cystitis^  and  urethritis. 

Epithelium  from  the  pelvis  of  the  kidney  cannot  be  distinguished  from 
transitional  bladder-cells;  but,  given  the  indications  of  a  pyelitis,  its  cal- 
culous cause  is  at  once  made  clear  upon  the  passage  of  the  characteristic 
uratic  or  oxalatic  concretions.  It  may  happen  that  the  urine  from  one 
kidney  is  prevented  from  flowing  by  the  impaction  of  a  stone  in  the 
ureter.  The  urine  may  now  flow  clear  from  the  other  and  vicariously 
acting  kidney  until,  the  stone  having  given  way,  it  suddenly  increases 
in  quantity  and  changes  in  character,  owing  to  the  return  of  the  mor- 
phologic elements  of  the  pyelitis  (corpuscles,  desquamated  epithelium, 
crystals,  and  debris). 

In  women  catheterization  of  the  ureters  and  renal  pelves,  as  described 
and  practised  by  Pawlik  and  Kelly,  is  a  most  certain  method  of  deter- 
mining in  doubtful  cases  from  which  side  the  purulent  urine  arises.  Pal- 
pation of  the  ureters  through  the  lateral  and  anterior  fornix  of  the  vagina 
will  sometimes  reveal  thickening  and  tenderness  in  cysto- pyelitis,  and 
ureteral  distention  sometimes  may  be  felt  in  pyelitis  calculosa. 

Vierordt  mentions  having  seen  in  some  cases  of  pyelo-nephritis  pecu- 
liar hyaline  casts  ^^  split  like  a  pair  of  trousers/'  Casts  and  albumin  are 
usually  present  when  the  kidney-structure  i»  involved  by  extension  of  the 
pyelitis,  while  marked  pain  in  the  region  of  the  kidney  indicates  predom- 
inant pyelitis,  though  it  does  not  exclude  the  possibility  of  coexisting 
nephritis.  Marked  vesical  irritability  points  to  associated  cystitis,  but 
in  intense  pyelitis  with  much  pus  and  an  acid  urine  vesical  tenesmus  may 
also  be  troublesome.  Tuberculous  can  be  discriminated  from  calculous 
pyelitis  by  finding  tubercle  bacilli  in  the  pus.  The  presence  of  a  fluc- 
tuating tumor  in  the  lumbar  region  is  significant  enough  of  pus ;  but  it 
may  be  difficult  to  determine  whether  it  is  due  to  pyonephrosis  or  peri- 
nephric abscess,  although  pyuria  and  the  previous  history  of  pyelitis,  as 
well  as  the  more  circumscribed  and  less  edematous  character  of  the  swell- 
ing of  the  former,  are  important  distinguishing  points. 

Differential  Diagnosis. — The  hemorrhagic  pyelitis  of  Senator,  Dela- 
field,  and  others,  described  as  occurring  in  milder  forms,  and  particu- 
larly in  girls  of  neurotic  types,  may  be  distinguished  by  the  intermit- 
tent hematuria  and  the  occasional  lumbar  pain,  lasting  but  a  few  days 
or  a  week,  and  followed  uniformly  by  recovery.  Digestive  disturbances 
may  be  prominent  in  these  cases. 

Difficulty  is  sometimes  experienced  in  diagnosticating  pyelitis  when 
coexistent  with  cystitis — pyelo-cystitis.  These  affections  will  not  be  con- 
founded, however,  when  it  is  recollected  that  their  histories  differ.  There 
is  pain  in  one  lumbar  region  in  the  former,  and  in  the  bladder  in  the  latter. 

According  to  Rosenfeld,  (1)  an  alkaline  reaction  is  not  found 
in  uncomplicated  pyelitis ;  (2)  the  limit  of  albumin  in  the  urine,  even 
with  severest  cystitis,  is  0.1  per  cent,  (maximum,  0.15) ;  (3)  if  the  pus- 
corpuscles  are  crenated,  and,  in  the  absence  of  vesical  tumor,  if  the  red 
corpuscles  of  a  microscopic  hemorrhage  are  chemically  or  morphologicallv 
decomposed,  pyelitis  exists,  and  especially  if  non-imbricated,  small  epi- 
thelial cells  are  practically  absent.  Stress  is  laid  upon  the  relation  of 
the  albumin-content,  which  is  from  two  to  three  times  greater  with  pye- 
litis than  with  cystitis. 
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Prognosis. — Renal  complicatious  always  make  the  pyelitis  a  serious 
affection.  Catarrhal  cases  recover.  Calculous  pyelitis  tends  toward 
dronicity.  Pyelo-nepliritis  and  pyonephrosis  are  apt  to  end  fatally  from 
exhaustion  or  uremia.  Perforation  and  the  discharge  of  pus  inti>  the  peri- 
toneal cavity,  pleural  sac,  intestine,  and  bronchi  even,  may  precede  death. 
Ihe  gravity  of  all  cases  of  pyelitis  depends  upon  the  causes  and  upon  the 
tendency  to  consecutive  suppuration. 

Treatment. — This  varies  according  to  the  cause:  the  latter  needs 
%o  be  removed,  its  effects  counteracted,  and  its  return  avoided.  The 
treatment  of  calculous  pyelitis  is  essentially  the  treatmeut  of  nephro- 
lithiasis. Primary  inflammation  of  the  lower  portions  of  the  urinary 
tract  must  be  combated  ;  causes  of  retention  of  decomposed  urine,  as  an 
urethral  stricture  or  enlarged  prostate,  must  be  diminished ;  infectious 
fevers  must  be  judiciously  handled  and  irritating  diuretics  withlield. 

Local  measures  are  of  vahie  in  all  f)>rms  of  pyelitis.  Hot-water 
bags,  fomentations,  poultices,  and  dry  cupping  are  often  of  great  service, 
Internally,  the  use  of  diluents  is  to  be  recommended,  especially  the 
alkaline  mineral  waters,  flaxseed  tea,  barley-water,  skimmed  and  butter- 
milk^ and  lemonade. 

Potassium  cilrate,  uva  nrsi,  pichi,  buchn,  and  pareini  brava  are  some- 
times selected  for  their  soothing  properties.  But,  practically,  none 
of  the  remedies  named  nor  any  other  drug  is  of  any  avail  when  suppu- 
ration is  once  established.  Irrigation  by  means  of  Kelly's  ureteral 
catheter  may  be  practised  with  good  results  in  females,  Hypodermo- 
clysis  of  normal  salt-solution  may  he  of  sustaining  value  at  critical 
times  in  cases  of  infectious  pyelonephritis.  In  chronic  pyelitis  salol 
and  the  oils  of  turpentine,  sandalwood,  juniper,  copaiba,  and  erigeron 
have  been  used  for  their  stimulating  and  alterative  effects  upon  the 
mucous  membrane.  Surgical  intervention  is  necessary  in  severe  puru- 
lent pyelitis,  pyelonephritis,  and  pyooephrosis. 
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Definition. — An  obstructive  accumulation  of  urinary  fluid  in  the 
pelvis  and  calyces  of  the  kidney;  it  may  cause  dilatation,  pyelitis,  or 
inflammation   aiul  atrophy  of  the  renal  structure, 

Patllology,^Hydronephrosis  is  usually  unilateral.  The  pathologic 
changes  consist  of  a  dilation  of  the  pelvis  of  the  kidney,  associated 
with  a  degree  of  atrophy  of  the  renal  tissue  depending  ujion  the  degree 
and  persistence  of  the  pressure.  The  aeeumulateil  fluid  causes  flatten- 
ing and  atrophy  of  the  papilla?,  and  gradually  of  the  tubules  and  glom- 
eruli, as  the  dilatation  and  distention  increase,  until  in  extreme  cases 
remnants  only  of  the  renal  structure  remain  in  the  walls  of  the  hydro- 
nephrotic  cyst  The  mucous  membrane  lining  the  pelvis  and  calyces 
first  becomes  thinned,  and  later  thickened,  by  the  growth  of  connective 
tissue,  thus  forming  the  dense  sac- wall.  There  is  also  a  growth  of  con- 
nective tissue  in  the  renal  parenchyma,  medullary  and  cortical,  a  chronic 
nephritis  with  degeneration  and  atrophy  of  the  renal  cells  being  set  up. 

A  nephrydrotic  ayat  may  be  very  large,  containing  as  much  aa  several 
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gallons  of  liquid.  Sometimes  in  medium-sized  sacs  the  external  appear- 
ance of  the  walls  may  be  lobulated ;  the  interior,  however,  usually  shows 
only  partial  septa  projecting  from  the  wall  into  the  cavity  of  the  sac. 
The  smaller  sacs  partially  enclosed  by  the  membranous  septa  probably 
represent  the  dilated  calyces.  According  to  the  seat  of  obstruction  one 
or  both  ureters  may  also  be  dilated.  If  one  kidney  is  affected,  its  fellow 
is  often  hypertrophied. 

The  fluid  contained  in  the  sac  varies  in  composition,  but  usually  is  a 
clear,  thin,  yellowish,  watery  urine.  The  specific  gravity  is  low,  and 
the  reaction  is  often  slightly  alkaline.  Traces  of  albumin,  urea,  uric 
acid,  and  salts  are  found.  Turbidity  may  be  present,  owing  to  admix- 
ture with  pus,  blood,  or  epithelium,  but  only  in  instances  in  which  pre- 
vious inflammatory  conditions,  as  a  calculous  pyelitis,  or  subsequent 
complications  of  like  nature  have  existed. 

Btiology. — Hydronephrosis — or,  better,  nephrydrofd^ — is  in  most 
instances  secondarily  produced  by  diseases-^<K)ngenital  or  acquired — 
that  cause  occlusion  of  the  ureter.  Probably  from  20  to  35  per  cent, 
of  cases  are  congenital  (Roberts).  In  these  cases  the  causal  condition 
is  one  of  stricture,  due  to  obstruction  caused  by  a  defective  development 
or  malformation  in  the  urinary  passage  of  one  or  both  sides,  usually  the 
latter.  Thus,  there  may  be  a  valve-like  formation  or  a  very  acute  in- 
sertion of  the  ureter  into  the  kidney.  The  dilation  has  occasionally 
become  so  great .  in  the  fetus  as  to  cause  considerable  mechanical  diffi- 
culty during  labor. 

Among  adults,  women  are  more  often  subject  to  hydronephrosis  than 
men,  and  especially  women  who  have  borne  children.  The  condition 
may  be  bilateral,  as  from  a  stricture  low  down  and  due  to  gonorrheal 
urethritis,  but  more  often  it  is  unilateral.  The  causes  of  these  acquired 
cases  are  as  follows :  (1)  Impacted  calculi  in  the  ureter  or  renal  pelvis. 
(2)  Disease  of  the  ureteral  walls,  as  inflammatory  thickening  and  cica- 
tricial stenosis  from  ulcers.  (3)  Flexion  and  twisting  of  the  ureter,  as 
from  movable  kidney.  (4)  Pressure  upon  the  ureter  from  without,  as 
by  tumors  and  constricting  bands  (pelvic  adhesions).  The  gravid  and 
retrodisplaced  uterus,  uterine  and  ovarian  neoplasms,  enlarged  and  pro- 
lapsed spleen,  and  similar  conditions  causing  compression  or  traction 
and  obliteration  of  the  lumen  of  the  ureter,  are  found  in  this  class.  (5) 
Diseases  and  tumors  of  the  bladder  that  involve  the  ureteral  orifices, 
particularly  carcinoma  and  ])apilloma,  or  that  cause  retention,  as  pros- 
tatic enlargement.     (6)  Urethral  stricture. 

Symptoms. — These  depend  somewhat  upon  the  cause  and  extent 
of  the  hydronephrosis.  Marked  bilateral  disease,  when  congenital,  may 
render  the  fetus  inviable.  The  unilateral  variety  may  be  overlooked 
for  years,  and  no  symptoms  may  point  to  the  trouble  until  a  tumor  can 
be  made  out  by  inspection  and  palpation,  or  until  the  ureter  of  the  re- 
maining kidney  may  become  obstructed  and  symptoms  of  uremia  super- 
vene. The  latter  are  more  apt  to  come  on,  and  earlier  too,  in  double 
hydronephrosis. 

Locally,  the  patient  may  complain  of  frequent  and  severe  pain9  that 
shoot  about  the  aftected  loin  and  downward  toward  the  thigh.  Sensa- 
tions of  weight  and  a  dragging  discomfort  are  common.  Anorexia, 
nausea  and  vomiting,  eructations,  and  irregularity  of  bowel-action  are 
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associated  sometimes.  In  large  hydronephrotic  cysts  a  continuous  dull, 
aching  pain  only  may  be  felt,  or,  as  is  not  infrequently  the  case,  the 
tumor  may  be  absolutely  painless.  Obstinate  constipation  may  result 
from  compression  of  the  colon,  or  in  moderate  enlargements  diarrhea 
may  occur  from  the  pressure-irritation. 

Usually  a  swelling  is  detected  in  the  region  of  the  affected  kidney. 
It  gradually  increases  in  size,  and  in  marked  enlargements  distinct 
bulging  may  be  visible  in  the  hypochondriac  and  lumbar  regions.  Pal- 
pation reveals  a  rounded,  firm,  yet  somewhat  elastic  and  sometimes  fluc- 
tuating tumor.  There  may  be  slight  tenderness.  Dulness  on  percussion 
is  found  over  the  mass,  except  where  the  colon  overlies  it,  when  tym- 
pany is  elicited ;  this  is  a  characteristic  sign  of  kidney-tumors.  Mod- 
erate enlargements  generally  do  not  descend  during  inspiration.  There 
may,  however,  be  exceptions  to  this  rule. 

The  intermittent  form  of  hydronephrosis  (Landau)  is  interesting  from 
the  variations  that  occur  in  the  size  of  the  tumors.  A  marked  diminun 
tian  w  coincident  with  a  more  or  less  sudden  increase  in  the  quantity  of 
urine  passed  ;  and,  on  the  other  hand,  as  the  tumor  gradually  enlarges 
the  flow  of  urine  decreases.  These  cases  are  in  most  instances  due  to 
movable  kidney.  Colicky  pains  often  usher  in  the  periods  of  greatest 
distention  preceding  the  sudden  increase  in  the  flow  of  clear  urine. 
This  variety  of  the  affection  occurs  most  frequently  in  women  that  have 
borne  children.  The  general  symptoms  scarcely  amount  to  more  than 
a  certain  loss  of  flesh  incident  to  the  associated  worry  and  anxiety. 
The  filling  of  the  nephrydrotic  cyst,  the  distention,  and  the  pain  and 
discharge,  with  subsidence  of  the  tumor,  recur  with  variable  frequency. 
According  to  Osier :  ''  Among  the  circumstances  liable  to  cause  them 
are  sudden  and  violent  exercise,  the  jarring  and  jolting  of  riding  and 
driving,  any  fatigue,  mental  emotions,  and  errors  in  diet."  The  tumor 
may  continue  to  develop  in  size  for  several  days  after  the  pain  has  dis- 
appeared. The  latter  may  last  from  several  hours  to  a  day.  During 
the  intervals,  and  after  the  urine  has  increased  in  quantity,  gradually 
or  quickly,  the  patient  feels  tolerably  comfortable,  and  this  sometimes 
for  weeks  or  months.  For  obvious  reasons  the  tumor  is  rather  mobile 
in  intermittent  hydronephrosis. 

The  occurrence  of  chills,  fever,  and  sweats,  nausea  and  vomiting, 
abdominal  distention,  and  rapid  pulse  usually  indicates  suppuration,  and 
pyonephrosis  may  be  the  consequence.  The  urine  will  then  be  cloudy 
and  reveal  pus,  following  both  discharge  and  aspiration.  A  lowered 
specific  gravity  and  the  presence  of  albumin  will  be  noted  when  a 
chronic  nephritis  has  been  set  up.  Increased  arterial  tension  and  symp- 
toms of  acute  febrile  or  chronic  afebrile  uremia  may  be  added. 

Hydronephrosis  parapleg tea  is  a  form  of  the  disease  in  which  para- 
plegia develops  as  a  complication. 

The  course  of  nephrydrosis  is  usually  chronic,  with  variations  and 
exacerbations  depending  upon  the  cause  of  the  affection. 

Diagnosis. — This  is  obviously  very  difficult  in  cases  in  which  the 
accumulation  of  liquid  is  small.  Characteristic  signs  are  the  gradual 
development  of  a  tumor  in  either  flank,  as  described  above,  with  dimi- 
nution in  the  urinary  flow,  followed  by  a  more  or  less  sudden  free  dis- 
charge and  the  subsidence  of  the  tomor^  with  recurrences  (as  in  the  in- 
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termittent  variety).  When  these  do  not  occur  and  the  tumor  continu- 
ously enlarges,  aspiration  may  be  practised  to  determine  whether  the 
mass  is  solid  or  liquid ;  the  nature  of  the  latter  may  also  thus  be  ascer- 
tained, whether  urinary  or  not.  Ureteral  catheterization  will  determine 
which  is  the  dry  side. 

The  history  of  the  case  and  the  detection  of  some  causative  occlusion 
will  point  to  the  diagnosis. 

Differential  Diagnosis. — The  nephrydrotic  sac  must  be  distinguished 
by  exclusion  from  an  ovarian  cystj  cystic  kidney^  and  tumors  of  the  spleen^ 
livery  and  gall-bladder.  Very  large  cysts  may  be  mistaken  for  ascites. 
Assurance  of  the  presence  of  the  colon  over  the  tumor  is  diagnostic, 
and  a  chemical  examination  of  the  fluid  obtained  by  the  use  of  the  ex- 
ploring needle  will  suffice  in  most  cases.  It  should  be  remembered, 
however,  that  a  slight  amount  of  urea  is  sometimes  found  in  ovarian 
cystic  fluid.  The  presence  of  pus-cells  in  abundance  in  the  aspirated 
fluid,  with  symptoms  of  suppuration,  is  significant  of  pyonephrosis. 

Fros^osis. — This  is  generally  unfavorable,  though  in  unilateral 
hydronephrosis  evidences  of  compensation  on  the  part  of  the  unaffiected 
kidney  should  render  the  case  guardedly  favorable,  particularly  if  the 
cause  be  a  movable  kidney.  The  bilateral  affection  is  always  grave, 
owing  to  the  danger  of  uremia.  Infection  of  the  cyst  with  pus-organ- 
isms is  usually  a  fatal  complication.  Recovery  may  ensue  in  rare  in- 
stances in  which  a  spontaneous  discharge  of  the  liquid  takes  place.  Rup- 
ture of  the  sac  is  unlikely. 

Treatment. — The  removal  of  the  cause  is  seldom  feasible.  Symp- 
tomatic treatment  only  is  required  in  mild  cases,  though  sometimes  gen- 
tle massage  over  the  sac,  properly  directed  and  cautiously  applied  (to 
avoid  rupture),  may  cause  a  reduction  in  the  size  of  the  tumor.  Most 
often  surgical  measures  only  are  of  use.  These  embrace  puncture  and 
aspiration,  incision  (nephrotomy)  and  drainage,  nephrorrhaphy,  ne- 
phrectomy, and  the  formation  of  a  renal  fistula.  These  procedures,  how- 
ever, are  undertaken  only  when  successive  reaccumulations  of  the  fluid 
follow  those  measures  first  mentioned. 


PERINEPHRIO   ABSCESS. 

(Perinephritis.) 

Definition. — Suppurative  inflammation  of  the  connective  tissue 
surrounding  the  kidney. 

Pathology. — The  suppuration  attacks  the  lax  adipose  tissue  or 
the  fatty  capsule  in  which  the  kidney  is  imbedded  and  the  adjacent 
retroperitoneal  tissue.  The  starting-point  of  suppuration  is  usually  be- 
hind the  kidney.  There  may  be  several  small  abscesses  at  first,  but 
more  often  a  single  large  abscess  is  found.  The  walls  may  be  soft  and 
shreddy,  or  in  more  chronic  cases  thickened  and  fibrous.  A  bulging 
externally  over  the  aff'eeted  lumbar  region  is  not  infrequent,  particularly 
in  large  and  extensive  accumulations  of  pus.  The  latter  has  a  tendency 
at  a  given  point  to  burrow  into  the  surrounding  tissues,  and  especially 
downward  toward  the  iliac  fossa,  pointing  in  the  groin  near  Poupart*t 
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ligament.  It  may  extend  backward  and  open  upon  the  skin-surface. 
Sometimes  the  pus  perforates  the  diaphragm  and  discharges  through  the 
pleural  cavity  and  lungs,  or  the  colon,  vagina,  bladder,  or  peritoneum 
may  be  perforated.  The  pus  is  occasionally  quite  offensive,  and  may 
be  ichorous  from  an  admixture  of  infiltrated  urine.  Perirenal  abscess 
due  to  calculous  pyonephrosis  may  contain  calculi  that  have  ulcerated 
through  pelvic  or  renal  walls.  Thickening  of  the  adjacent  peri- 
toneum is  often  found.  In  certain  cases  of  perinephritis,  which  usually 
fave  no  symptoms  during  life,  the  postmortem  examination  has  revealed 
brous  adhesions  and  a  firm  and  thickened  and  fatty  capsule,  stripped 
with  diflBculty  from  the  true  capsule  of  the  kidney. 

Btiology. — Perirenal  abscesses,  when  not  traumatic  in  origin,  de- 
velop most  frequently  as  a  result  of  purulent  pyelo-nephritis  or  pyo- 
nephrosis. Hence  they  are  U9ualli/  %eeondary.  Other  primary  condi- 
tions that  may  cause  perirenal  suppuration  are  the  following  :  extension 
of  inflammation  from  the  ureter  or  pelvis  of  the  kidney ;  from  a  pelvic 
abscess  ;  from  appendiceal  or  hepatic  abscesses ;  and  from  spinal  caries 
(psoas  abscess)  and  empyema.  Sometimes  tuberculous  processes  in  the 
kidney  and  suppurating  new  growths,  as  carcinoma  and  cysts  (includ- 
ing the  echinococGus),  are  complicated  by  perirenal  abscess.  More  rarely 
such  severe  infectious  diseases  as  typhus  fever,  small-pox,  and  pyemia 
lead  to  purulent  perinephritis.  Finally,  there  are  cases  for  which  no 
cause  is  discoverable. 

Sjrmptoms. — Subjectively,  there  is  noted  a  dullj  throbbing  pain 
over  the  affected  region  that  is  increased  by  motion ;  sometimes,  when 
the  abscess  is  large  and  presses  on  the  large  nerve-trunks,  the  pains  may 
become  shooting  in  character  and  be  felt  in  the  leg  on  the  same  side. 
Numbness  may  also  be  felt.  Pain  and  tenderness  on  palpation  are  com- 
mon. The  patient  is  prostrated,  weak,  and  often  quite  emaciated,  and 
flexure  of  the  thigh  on  the  affected  side  is  frequent.  The  characteristic 
fever  of  suppuration  is  present  in  the  deeply  remitting  or  intermitting 
type,  with  alternating  chills  and  debilitating  sweats.  Pus  is  found  in 
the  urine  only  when  the  kidney  is  involved.  Sooner  or  later  evidences 
of  a  tumor  are  seen ;  the  areas  can  be  palpated,  and  a  gradual  bulging 
in  the  lumbar  area,  increasing  slowly,  with  smoothness  and  glistening 
of  the  skin  and  pitting  (edema),  may  be  observed.  Fluctuation  is  fre- 
quently apparent  in  advanced  cases,  and  in  favorable  cases  signs  of 
"pointing"  appear. 

Diagnosis. — Should  the  abscess  tend  to  burrow  downward,  the 
condition  may  be  somewhat  obscure  on  account  of  the  absence  of  dis- 
tinct local  symptoms.  Indeed,  involvement  of  the  psoas  may  give  rise 
to  symptoms  of  coxitis,  as  pain  referred  to  the  knee-joint.  The  diag- 
nosis is  usually  easy,  and  when  in  doubt  as  to  whether  the  tumor  is  an 
abscess  or  an  hydronephrosis  or  solid  mass,  the  exploring  needle  should 
be  used. 

Differential  Diagnosig. — An  important  point  in  differentiating  peri- 
nephric abscess  from  suppurative  pyelitis  or  pyelo-nephritis  alone  is 
the  fact  that  in  the  latter  the  quantity  of  urine  is  usually  diminished, 
whilst  in  the  former  there  is  less  apt  to  be  any  interference  with  the 
renal  secretion.  Again,  whilst  in  the  latter  the  urine  usually  contains 
blood  and  pus,  in  the  former  the  urine  is  free  from  blood,  though  not 
necessarily  from  pus,  and  casts  are  abo  absMit  Here. 
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Prognosis. — This  is  guardedly  favorable  if  the  abscess  points  ex- 
ternally in  the  lumbar  area.  Of  course  rupture  into  the  peritoneal 
cavity,  bladder,  bowel,  and  groin  is  always  a  serious  occurrence. 

The  treatment  is  essentially  surgical,  and  consists  in  free  incision 
and  drainage. 


C3YSTI0  B3DNEY. 

(Renal  Cyst) 


Pathology. — Congenital  cystic  kidneys  are  in  reality  collections  of 
cysts,  varying  in  size  from  a  pea  to  a  marble,  and  separated  from  each 
other  by  septa  of  compressed  renal  or  fibrous  tissue.  Either  one,  or  fre- 
quently both,  kidneys  may  be  affected  with  what  is  sometimes  termed 
congenital  cystic  degeneration  of  the  kidneys.  There  is  considerable  en- 
largement of  the  organs,  and  during  intra-uterine  life  they  may  attain  a 
size  so  enormous  as  to  render  parturition  extremely  difiicult  and  danger- 
ous. The  fetus  is  usually  non-viable,  though  in  mild  cases  the  affection 
may  be  tolerated  for  some  years  after  birth.  The  cystic  fluid  may  be 
either  clear  or  turbid,  a  reddish-yellow  or  a  dark-brown  in  color,  acid 
in  reaction,  and  holds  in  solution  urinary  salts,  blood,  cholesterin,  and 
sometimes  uric  acid  and  urea.  A  single  layer  of  flattened  epithelial 
cells  lines  the  cyst-walls.  The  cysts  themselves  seem  to  be  dilatations 
of  the  renal  tubules  and  of  Bowman's  capsules,  due,  in  some  instances, 
to  an  obliteration  of  the  tubules  of  the  papillae  or  to  stenosis  of  some 
portion  of  the  urinary  tract. 

The  cystic  kidneys  usually  met  with  in  adult  life  (acquired)  are  of 
several  varieties :  (1)  One  or  perhaps  a  few  cysts  may  be  present,  larger 
usually  than  those  in  the  congenital  cystic  kidney,  which  seem  to  cause 
no  interference  with  the  normal  renal  functions.  Sometimes  a  reddish- 
brown  colloid  material  is  contained  in  these  cysts. 

(2)  Small  and  often  quite  minute  cysts  frequently  accompany  the 
chronic  nephritic  kidney  that  is  small,  contracted,  and  cirrhotic.  These 
result  from  dilated  tubules  and  capsules  when  the  former  are  narrowed 
by  the  hyperplasia  of  fibrous  tissue. 

(3)  Cystic  kidneys  in  adults  may  have  the  pathologic  characteristics 
of  the  congenital  variety — a  mere  conglomeration  of  cysts  containing  a 
clear  or  colored  serum  or  a  cloudy,  dark,  thick,  and  colloid  liquid.  This 
condition  is  sometimes  associated  with  similar  cystic  disease  of  the  liver 
and  spleen.  It  may  be  a  late  manifestation  of  mild  congenital  disease. 
The  kidneys  have  been  found  converted  into  cysts  in  cases  in  which  the 
presence  of  calculi  (uric  acid)  in  the  tubules  has  probably  started  the 
the  cystic  degeneration. 

(4)  Solitary  cystic  adenoma  occurs  rarely.  It  is  in  the  form  of  a 
globular  tumor  projecting  from  the  surface  (usually  the  anterior)  of  the 
kidney.  It  may  be  as  large  as  an  orange,  and  may  be  enclosed  in  a  dis- 
tinct capsule.  On  section  the  mass  is  found  to  be  composed  of  various- 
sized  cysts  separated  by  septa  of  fibrous  tissue  lined  with  cuboid  or 
columnar  epithelium.  The  remainder  of  the  kidney  appears  to  be  quite 
healthy. 
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Btiology, — Cystic  disease  of  the  kidneys  is  either  congenital  or 
acquired.  The  former  is  probably  commoner  than  the  latter  condition, 
may  even  be  hereditary,  and  may  persist  for  a  while  in  extra-uterine 
life,  while  the  acquired  variety  may  be  of  unknown  origin  or  secondary 
to  chronic  interstitial  nephritis  or  to  urinary  calculi  in  the  renal 
tubules.  The  direct  cause  of  intra-uterine  renal  cysts  is  not  definitely 
known,  but  they  are  probably  developmental  rather  than  pathologic, 
since  other  defects  of  embryonic  growth  are  frequently  associated  with 
the  disease. 

Sjrmptoms. — These  may  be  absent  in  adults  until  the  sudden  de- 
velopment of  uremia.  Ordinarily,  the  clinical  picture  is  similar  to  that 
of  chronic  interstitial  nephritis.  There  is  an  increase  in  the  quantity 
of  urine,  which  is  of  low  specific  gravity ;  the  normal  solids  are  dimin- 
ished in  quantity :  and  aceto-soluble  albumin  may  be  present  (CliflFord 
Mitchell).*  Slight  albuminuria  maybe  present.  On  palpation  a  large, 
rounded,  and  sponge-like  mass  may  be  felt  in  either  hypochondrium  or  on 
both  sides.  Cardiac  hypertrophy  and  increased  arterial  tension,  as  in 
chronic  cirrhosis,  are  also  frequently  met  with  in  cystic  degeneration 
of  the  kidneys.  Parker*  reports  a  case  which  was  followed  by  exfolia- 
tive dermatitis.     Cystic  disease  of  the  liver  may  be  associated. 

The  diagnosis  can  only  be  made  upon  the  presence  of  the  above 
symptoms  and  the  discovery  of  the  clear  physical  signs  of  the  tumor.  It 
should  be  pointed  out  that  a  possible  complication  of  perinephric  abscess, 
due  to  rupture  of  one  or  more  of  the  cysts  (as  has  occurred — Osier), 
would  of  course  render  a  diagnosis  wellnigh.  impossible. 

Prognosis. — Bilateral  cystic  disease  of  the  kidney  must  eventually 
prove  fatal,  owing  to  the  sudden  onset  of  uremia  or  cardiac  failure. 
Solitary  cysts  give  a  tolerably  favorable  outlook  under  proper  surgical 
interference. 

Treatment. — The  unilocular  cysts  just  referred  to  above  may  be 
removed,  capsule  and  all,  and  the  kidney  sutured.  Bilateral  disease 
cannot  be  operated  upon  for  obvious  reasons ;  unilateral  cystic  degen- 
eration may  be  treated  by  nephrectomy,  with  narrow  chances  of  success. 
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The  most  common  tumors  of  the  kidney  are  those  belonging  to  the 
class  of  adenomata  (benign)  and  those  that  are  either  sarcomatous  or  car- 
cinomatous (malignant). 

Adenomata  may  be  congenital  or  acquired.  They  grow  in  the 
Cortex  of  the  kidney  in  the  form  of  small  nodular  masses,  which  in  some 
cases  may  increase  to  a  considerable  size  before  any  symptoms  are  pro- 
duced. A  cystic  growth  may  be  combined  with  adenoma  (cystic  ade- 
noma)^ and  lymphadenoma  is  also  occasionally  seen  as  a  secondary 
growth.  Other  benign  tumors  that  may  affect  the  kidney  are  angioma^ 
fibroma,  and  lipoma.  Very  large  vascular  adenomata  may  become 
malignant.  Grawitz,  Lubarsch,  Kelly,  and  others  have  described  a 
variety  of  tumor  {hypernephroma)  derived  from  aberrant  adrenal  tissue 
misplaced  in  the  kidney. 

^  Philadelphia  Medieod  Jowmal,  Aog.  19,  1899. 
«  Amencan  Journal  of  MediaU  Seimeti,  S-^   '^^^^ 
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Sarcoma  and  catdnotna  may  be  either  primary  or  secondary. 
Sarcoma  is  frequently  congenital  in  origin,  and  may  have  an  admixture 
of  striped  muscular  tissue.  The  presence  of  the  latter  in  the  kidney 
points  to  developmental  disturbances  during  embryonic  life  as  the  cause 
of  a  variety  of  tumor  known  as  rhahdomyoma.  Alveolar  sarcoma  is 
also  met  with. 

Renal  carcinoma  is  probably  of  less  frequent  occurrence  than  sar- 
coma ;  it  may,  however,  be  found  in  children  as  well  as  in  aged  persons, 
the  two  extremes  of  life.  Carcinoma  of  the  kidney  is  usually  of  the  soft 
medullary  or  encephaloid  variety.  As  a  primary  affection  it  probably 
originates  in  the  renal  tubules.  Both  sexes  are  subject  to  the  disease. 
Secondary  carcinoma  of  the  kidney,  although  probably  more  frequent 
than  the  primary  form,  is  seldom  of  clinical  importance.  Renal  carci- 
noma may  occur  as  a  diffuse  infiltration  or  in  nodular  masses,  one  kid- 
ney usually  being  affected  in  primary  carcinoma.  The  tumor  sometimes 
reaches  an  enormous  size,  and  instances  are  recorded  in  which  nearly 
the  whole  abdomen  has  been  filled,  and  in  which  the  growth  weighed  as 
much  as  31  lbs.  (14  kgms.,  Roberts).  Rhabdomyomata  do  not,  as  a 
rule,  attain  a  very  large  size,  though  sarcomata  may  grow  quite  large. 
Softening  and  hemorrhage  within  these  malignant  growths  may  occur. 
The  pelvis  of  the  kidney  may  be  invaded,  and  metastatic  areas  may 
form  in  the  liver  or  the  lungs,  though  this  occurs  in  the  case  of  primary 
renal  carcinoma  less  readily  than  from  carcinoma  in  other  organs.  Me- 
tastatic growths  arise  most  likely  through  involvement  of  the  renal  vein. 
The  renal  parenchyma  is  either  partially  or  wholly  destroyed,  the  pyr- 
amids being  attacked  later  than  the  cortex. 

Symptoms. — Lumbar  pain  on  the  affected  side  is  often  an  early 
symptom,  and  may  persist  throughout  the  course  of  the  disease.  It 
may  be  paroxysmal,  and  be  felt  extending  down  the  thigh,  or  it  may  be 
dull,  dragging,  and  limited  in  character.  Pain  is  not,  however,  a  con- 
stant symptom  in  a  certain  proportion  of  the  cases. 

Hematuria  may  occur  early  or  late,  and  often  appears  before  any 
tumor  is  palpable.  The  blood  may  be  in  a  fluid  state  or  in  clots,  the 
latter  not  seldom  taking  the  form  of  pelvic  or  urethral  casts,  the  passage 
of  which  may  give  rise  to  colicky  pains.  Casts  of  the  ureter  sometimes 
resemble  lumbricoid  worms.  The  hemorrhage  may  be  excessive  and 
cause  marked  weakness  and  a  symptomatic  anemia,  superadded  to  the 
cancerous  anemia  that  is  usually  present ;  on  the  other  hand,  it  may  be 
so  slight  as  to  be  discoverable  only  microscopically.  It  recurs  at  irreg- 
ular intervals  of  days  or  weeks.  Large  clots  may  accumulate  in  the 
bladder  and  cause  vesical  irritability.  The  urine  from  the  healthy  kid- 
ney may  be  quite  normal,  and  may  be  secured  for  observation  by  ureteral 
catheterization.  Cancer-cells  or  tissue-fragments  of  the  neoplasm  very 
rarely  appear  in  the  urine,  at  least  so  as  to  be  distinctly  recognizable  as 
such.  Anorexia^  nausea  and  vomiting^  progressive  loss  of  Jlesh  and 
strength^  increasing  pallor,  and  the  concomitant  symptoms  of  the  can- 
cerous cachexia  are  seen  to  develop. 

Physical  Signs. — These  may  not  be  sufiicient  to  reveal  the  presence 
of  the  tumor  for  some  time  after  the  above  symptoms  have  been  observed. 
The  appearance  of  a  palpable  tumor  in  either  flank  is  a  definite  aid  to 
diagnosis.  It  is  felt  between  the  ribs  and  pelvis  latero-anteriorly,  and 
at  first,  when  small  and  on  the  right  side,  it  may  be  movable.     Both 
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sarcoma  and  carcinoma  of  the  kidney  may  assume  enormous  sizes.  The 
tumor  feels  dense  and  hard  (except  rapidly-growing  tumors,  as  encepha- 
loid),  either  smooth  or  lobulated,  and,  when  not  too  large,  may  retain 
the  natural  position  and  form  of  the  kidney.  The  growth  extends 
downward  and  inward,  and  in  the  very  large  malignant  renal  tumors  of 
childhood  the  abdomen  shows  considerable  enlargement,  along  with  an 
abnormal  pulsation  and  a  prominence  of  the  veins.  Usually  the  tumor 
does  not  move  with  respiration.  Percussion  gives  dulness  over  the  mass, 
although  in  small  and  moderately  large  tumors  the  overlying  colon  may 
cause  a  tympanitic  note  to  be  heard.  Neighboring  organs,  as  the  liver 
and  spleen,  may  be  found  by  palpation  and  percussion  to  be  displaced 
by  the  renal  tumor. 

Diagnosis. — The  presence  of  a  tumor,  when  not  too  large  and  dis- 
tinctly occupying  the  lumbar  and  lower  lateral  abdominal  region,  to- 
gether with  hematuria,  pain  of  a  local  nature,  and  progressive  failure  of 
nutrition,  may  be  looked  upon  as  diagnostic  of  a  malignant  type  of 
renal  tumor.  The  relation  of  the  colon  to  the  tumor  and  immovability 
of  the  latter  during  respiration  are  also  diagnostic.  When  the  tumor  is 
very  large  and  adhesions  have  formed,  as  in  cancerous  kidney,  it  may 
be  mistaken  for  other  conditions. 

Differential  Diagnosis, — AflFections  such  as  hydronephrosis,  pyone- 
phrosis, cystic  kidney,  hydatids,  ovarian,  splenic,  and  hepatic  tumors,  and 
(particularly  in  children)  retroperitoneal  sarcoma  must  be  differentiated 
from  renal  growths.  Careful  bimanual  palpation  will  aid  in  the  diagno- 
sis, but  the  exclusion  of  other  lumbar  enlargements  must  be  made  by 
close  attention  to  the  history  and  to  the  development  and  course  of  the 
symptoms.  Hematuria  alone,  in  aged  persons,  is  suggestive  of  carcinoma 
when  no  tangible  cause  for  the  presence  of  the  blood  is  at  band.  Hepatic 
and  splenic  tumors  are  usually  movable  during  deep  breathing,  whilst 
renal  tumors  are  not  so.  In  cases  of  hepatic  growths  also  the  area  of 
dulness  extends  higher,  whilst  in  renal  growths  on  the  right  side  a  tym- 
panitic area  generally  lies  between  the  liver  and  the  tumor.  The  cha- 
racteristic notch  and  edge  of  the  spleen,  and  the  absence  of  the  overlying 
colon-tympany,  are  points  that  distinguish  splenic  enlargements  from 
those  of  the  left  kidney.  Pelvic  growths  (ovarian  and  uterine)  enlarge 
from  below  upward,  and  are  readily  detected  by  vaginal  examination. 
In  children  Lobstein's  cancer  (retroperitoneal  sarcoma),  if  very  large,  is 
easily  mistaken  for  a  renal  tumor,  except  that  it  is  usually  more  cen- 
trally situated  and  more  firmly  fixed. 

iSrognosis  and  Treatment. — The  termination  in  cases  of  renal  carci- 
noma is  inevitably  fatal,  and  children  succumb  more  quickly  than  adults. 
The  disease  may  last  from  a  few  months  to  sometimes  a  year  or  two. 

If  the  kidney  be  removed  while  the  growth  is  still  small,  the  prog- 
nosis is  fairly  good ;  but  if  large  or  if  metastatic  tumors  have  formed, 
the  prognosis  is  always  bad.  Bloch  warmly  advocates  in  some  cases  the 
removal  of  small  sections  of  kidney-substance,  to  avert  the  necessity  of 
a  nephrectomy  by  proving  the  non-malignancy  of  the  growth.  The  treat- 
ment^ aside  from  early  surgical  measures,  is  entirely  symptomatic  and 
supportive,  and  obviously  it  is  unsuccessful.  Renal  colic,  excessive 
hemataria,  and  a  gradually  lowered  vitality  may  be  met  by  the  use  of 
palliatives,  tonics,  and  by  nutritioiui  and  a  ^iivmitible  diet.  Nuclein 
may  be  tried  hypodermically  or  b* 
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IL   DISEASES  OF  THE  BLADDER 

CYSTITIS, 

Definition. — Inflnmniation  of  the  nnicous  membrane  of  t be  bladder. 
It  muy  be  eitlier  itcutf  or  ehronk,  the  latter  being  clinically  the  much^ 
more  frequent  condition, 

ACUTE    CYSTITIS. 

Pathology. — Cystoscopie  examination  performed  according  to  V^vim 
lik's  or  Kelly's  method,  hereafter  to  be  described,  reveals  an  intensely 
hyperemic  condition  of  the  vesical  mucosa,  which  ig  puffy,  edemstou 
and  of  a  bright-red  color;  tbit^  may  be  more  intense  at  points, 
ally  in  the  vicinity  of  the  trigone.     The  membrane  is  bathed  in  a  tfcieP- 
tenacious  miico-fnis,  an<I  here  and  there  may  be  noted  denoded  are 
and  the  exfoliated  epithelium  often  banging  in  shreds  from  the  bladdc 
wall;  overlying  tbe^e  denuded  patches  hemorrhagic  effusions  may  ^ 
observed.      In  the  severer  grades  of  the  disease  the  intense  general  h . 
peremia  causes  a  disappearance  of  the  blood-vessels  that  are  to  be  s 
in  the  normal  condition.     Occasionally  small  patches  of  ulceration,  d 
to  abscess-formation  (phleginonous  **y9tith\   may  be  observed,  and 
rare  and  fatal  instances  the  entire  bladder-wal!  is  involved  in  a  necroi 
pro  cess- 
Etiology,— Cases  of  acute  cystitis  may  be  grouped  according        ^ 
their  origin  into  four  main  classics,  as  follows; 

(1)  Catarrhal. — Like  other  nuicosie,  the  vesical  epithelium  is  very  r"^:= 
sponsive  to  systemic  circulatory  disturhances.     Thus,  sudden  exposnTi— 
to  extremes  of  cold  or  heat  or  violent   atmosjdieric  changes,  theretl^- 
abruptly  suppressing  the  action  of  the  skin,  may  be  potent  influences  in  ^ 
the  etiology  of  the  disease.      An  intense  acute  catarrhal    inflammation 
may  follow  retention  of  the  urine  in   the  bladder,  with   or   without  \u 
subsequent  decomposition  :  it  may  also  be  the  result  of  pressure  trom 
an  enlarged  prostate  or  other  tumor,  and  may  follow  cystocele,  urethral 
stricture,  or  paresis  of  the  bladder- wall.     In  simple  over-distention  of 
the  bladder,   with  the  accumulation  of  a  gallon  (4  liters)  or  more  of 
urine,  the  so-called  acute  exfofititivr  4*i^ittiti^  may  result,  in   which   the 
entire  mucous  membrane  of  the  bladder  may  be  shed,  and  the  patient 
shortly  manifest  all  the  symptoms  of  grave  uremic  ]ntoxic*ation.     The 
prolonged  retention  of  urine  is  followed  by  decomposition  of  the  fluid, 
and  this  by  its  irritant  action  ahvays  excites  a  cystitis  that  soon  assumes 
the  chronic  type. 

(2)  Septic. — This  may  result  either  from  the  direct  introduction  of 
pus- producing  germs  into  the  bladder  or  from  the  systemic  transmission 
of  those  micro-organisms  to  the  organ.  This  is  known  as  the  bac- 
terial oritjin  of  cystitis.  Under  the  first  class  may  be  mentioned  the 
passage  of  a  dirty  catheter  or  sound ;  this  is  a  cause  of  cystitis  in 
puerperal  women,  and  in  men  who  are  the  subjects  of  niinor  gravies  of 
urethral  stricture*  and  who  have  been  subjected  to  gradual  dilatation  by 
means  of  bougies.  Goitorrhcal  effstitis  is  also  to  be  included  under  this 
beading.  There  is  a  condition  known  as  febriif  cystitu^  which  consti- 
tutea  the  second  class  of  septic  cases.     This  comprises  the  vesical  in- 
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flammation  that  is  present  in  the  various  febrile  conditions,  and  which 
is  probably  a  direct  result  of  the  presence  in  the  urine  of  the  causal 
bacilli  or  their  toxins  (Fitz).  Thus,  in  all  of  the  infectious  diseases 
and  fevers  (typhoid  and  the  other  exanthemata,  rheumatism,  diphtheria, 
tuberculosis)  there  is  noted  a  cystitis  of  varying  degrees  of  severity 
that  can  be  accounted  for  only  by  the  local  irritant  action  of  the  spe- 
cific germ  of  the  associated  disease,  or  its  eliminating  toxins.  The  so- 
called  gouty  ci/8titiSy  which  is  often  present  in  lithemic  individuals,  and 
which  is  due  to  the  irritating  and  concentrated  urine,  may  also  be  here 
included. 

(3)  Toxic. — Certain  drugs  wh^n  introduced  into  the  system  manifest 
an  irritant  action  upon  the  vesical  mucosa,  and  promptly  excite  a  severe 
grade  of  acute  cystitis.  Prominent  among  these  may  be  mentioned 
cantharides  and  other  irritants  of  the  urinary  tract — cubebs,  copaiba, 
and  sinapis.  Workers  in  coal-tar  dye-stuffs  are  sometimes  affected  with 
acute  cystitis. 

(4)  Tramnatic. — Traumatic  inflammation  of  the  bladder  follows  the 
improper  and  careless  use  of  the  catheter,  sound,  or  other  instrument ; 
the  presence  in  the  bladder  of  calculi  or  other  foreign  bodies  ;  and  the 
pressure  of  the  fetus  in  parturition,  or  of  large  masses  of  impacted 
feces. 

(5)  From  Acljacent  Inflammation. — Irritation  with  consecutive  inflamma- 
tion may  result  from  the  extension  of  an  inflammatory  process  from  sur- 
rounding structures  either  by  continuity  or  contiguity  of  tissue.  Thus, 
a  cystitis  may  follow  a  urethritis — gonorrheal  or  otherwise  ;  it  may  re- 
sult from  an  extension  downward  of  a  ureteritis,  or  it  may  be  conse- 
quent upon  a  vaginitis,  a  malignant  neoplasm  of  an  adjacent  viscus,  a 
salpingitis,  pelvic  peritonitis,  or  pelvic  abscess  in  the  immediate  vicinity 
of  the  bladder,  as  in  the  vesico-uterine  pouch. 

Sjrmptoms. — The  symptoms  of  acute  cystitis  are  very  marked. 
Pain,  vesical  irritability^  vesical  and  rectal  tenesmus^  frequency  of  mic* 
turitiony  fever,  and  urinary  changes  are  all  pronounced.  Prominent 
among  these  is  fain,  which  may  be  most  intense  and  is  the  earliest  and 
most  persistent  manifestation  of  the  disease.  Its  seat  is  the  suprapubic 
region,  whence  it  may  radiate  to  the  sacral  region,  the  perineum,  the 
end  of  the  penis,  or  the  upper  portion  of  the  thighs ;  it  is  most  con- 
stant, but  is  worst  just  before  micturition,  by  which  it  may  be  alleviated. 
It  is  considerably  relieved  by  the  recumbent  posture,  and  is  aggravated 
by  pressure  over  the  bladder.  As  the  inflammatory  process  diminishes 
the  pain  gradually  disappears,  and  the  entire  attack  may  subside  in  a 
few  days  or  a  week. 

With  the  pain,  and  probably  ranking  second  in  severity,  is  the  rec- 
tal and  vesical  tenesmus,  or  strangury.  There  is  an  almost  constant  de- 
aire  to  urinate,  the  patient  sitting  upon  the  urinal,  it  may  be,  for  hours. 
The  urine  may  be  opaque  or  highly-colored.  It  is  often  bloody  (in 
▼ery  aoate  cases  the  vesical  contents  may  consist  of  a  small  quantity  of 
pure  blood  only),  is  of  a  specific  gravity  varying  from  1005  to  1030  (in 
the  ftbwla  imiciK  v^  oontainB  pas-corpuscles  in  abundance,  mucous  flakes 

«ri^ed  and  exfoliated  epithelium  (blad- 
^oeocci,  staphylococci,  gono- 
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cocci,  proteus  \rulgari8,  bacilli  of  tuberculosis,  and  very  commonly  il 
bacillus  coll  coramunis);  fungous  mycelial  threads  and  yeast-wlli 
have  even  been  found  in  ci-rtjiin  cases  (mi/cotie  ei/stitis).  Its  reaction 
may  be  either  acid  or  alkaline:  if  alkaline,  it  contains  aminomam 
urate,  amorphous  phosphate.^,  and  triple  phosphates  (cryataUioe)  us 
a  rule.  More  or  less  albumin  will  be  noted,  and  on  standing  & 
dense  sediment  forms  in  the  bottom  of  the  flask,  eompo^d  of  *" 
the  foregoing  substances,  as  shown  by  chemical  and  microscoi 
examination.  The  total  quantity  of  urine  voided  in  the  tweni 
four  hours  may  be  normal  in  amount  or  even  slightly  in  exci 
of  the  normab  On  the  other  hand,  if  exfoliation  of  the  uiiiwi 
membrane  takes  place,  there  may  occur  partial  or  even  total  supprcssioo 
of  the  urine.  F*vet\  with  or  without  an  initial  rigor,  persists  thronjErk' 
out  the  attack,  but  is  not  of  a  severe  type,  save  in  the  septic  and  tui  ' 
lignant  (diphtheritic)  forms  of  the  disease,  when  it  may  reach  103^*105^ 

Abscesses  may  form,  and  betray  themselves  by  localized  pain,  te\ 
derness,  and,  in  some  cases,  by  a  circuni8cribed  induration.  1  hese  in*; 
rupture  into  the  bladder,  followed  by  the  free  escape  of  pus  from  tie 
urethra  and  by  relief  (temporary  as  a  rule)  from  urgent  syuiptonis.  or 
they  may  spread  to  the  peritoneum  and  induce  peritonitis,  which,  if  not 
promptly  treated  by  surgical  measures,  may  prove  fatal  by  graJatl 
asthenia. 

In   the   variety  associated   with    extreme  exfoliation    of  the  vesi 
mucosa   gnwe    iiremie    manifestations    follow.      These    include  all 
features  of  the  typhoid  state  (dry,  brown  tongue,  mild  deliriam, 
vous   and  muscular  twitching;    headache:    gastric  disturbancej*; 
coma).     There   is   also   some   degree   of   malaise   and   anorexia. 

It  must  not  be  forgotten  that  acute  cystitis  may  represent  an 
exacerbation   in  the  chronic  tcjrni,  and  at  times  may  asdume  a  ierfre 
type  of  the  diseaj^e. 

Diagnosis, — Cystitis  should  be  readily  recognized  from  the  hijton 
of  the  case  and  the  frenuency  of  the  two  almost  pathognomonic  symp* 
toms— suprapubic  pain  and  vesical  tenesmus.  An  examination  of  tk«f 
urine  will  reveal  the  characteristic  clinical  features.  Cystitis  maj  k* 
ccmfounded  with  acute  nephridH  or  pi/flo-fiephritit*,  but  a  careful  staJj 
of  the  clinical  manifestations  and,  if  need  be,  the  catheterization  uf  the 
ureters  after  vesical  irrigation,  will  reveal  the  true  condition. 
presence  of  tube-casts  in  the  urine  would  indicate  renal  involTemrnL^ 
The  percentage  of  albumin  is  usually  much  larger  in  nephritis  thin  il' 
irritability  of  the  bladder.  The  differeottatioii  between  cystitu  iirf 
vesical  irritability  will  be  noted  under  the  latter  condition. 

The  prognosis  of  the  milder  grades  of  cystitis  18  good ;  the  septic 
and  malignant  (diphtheritic)  cases  offer  a  much  graver  outlook.     Extei 
sion  of  the  process  upward  towanl  the  kidneys  is  always  serious. 

Treatment. — Thetrcatment  of  acute  cystitis  includes  prophylactic, 
hygienic,  and  medicinal  measures. 

Prophylactic. — Most  irnjK>rtant  is  the  prevention  of  the  di^ase,  *»<! 
this  includes,  in  addition  to  the  usual  care  of  the  body,  the  ob«emJtf» 
of  thorough  asepsis  whenever  it  becomes  obligatory  to  introdaee  il 
instrument  (catheter,   sound)  into  the  bladder. 
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Hygienic. — The  cause  of  the  disease,  if  evident  (calculus,  external 
pressure),  should  be  sought  and  removed.  The  patient  should  at  once 
be  placed  absolutely  at  rest  in  the  recumbent  posture.  The  value  of 
this  injunction  will  be  most  clearly  understood  when  it  is  stated  that  in 
the  erect  position  the  intra-vesical  pressure  is  three  times  that  in  the 
dorsal  position.  The  simple  observance  of  this  law  will  do  much  toward 
relieving  the  sufferings  of  the  patient.  The  diet  must  be  regulated,  and 
all  irritating,  highly  seasoned  articles  of  food  must  be  interdicted. 
Alcohol  in  any  form  is  prohibited.  If  it  can  be  enforced,  during  the 
early  stages  of  the  disease  an  absolute  milk  diet  will  be  most  bene- 
ficial. The  patient  should  be  instructed  to  drink  freely  of  water  and 
other  diluent  drinks,  whereby  an  internal  irrigation  of  the  bladder  may 
be  secured  and  much  of  the  irritating  substance  removed.  The  free 
action  of  the  skin  may  be  secured  by  friction  and  warm  bathing. 

Medicinal. — The  drugs  to  be  employed  are  the  saline  laxatives  and  the 
various  mild  diuretics  and  urinary  alterants.  The  reaction  of  the  urine 
will  indicate  the  variety  of  alterant  to  be  employed.  If  it  be  acid, 
alkaline  waters  are  serviceable,  as  the  soda-preparations,  Vichy,  or  the 
potassium  salts.  In  alkaline  conditions  of  the  urine  probably  the  most 
valuable  drugs  are  benzoic  and  boracic  acid  and  salol.  Benzoic  acid  is 
best  administered  in  the  form  of  ammonium  benzoate,  which  may  be 
given  in  10-grain  (0.648)  doses  thrice  daily  in  the  compound  infusion 
of  buchu,  or  in  uva  ursi.  Hot  applications  and  hot  local  bathing  (sitz- 
baths)  will  do  much  to  relieve  the  pain  and  tenesmus  ;  if  these  be  severe, 
a  rectal  suppository  of  opium  and  belladonna  or  an  enema  of  chloral 
hydrate  will  generally  give  prompt  relief  Tincture  of  cannabis  indica, 
administered  internally,  may  answer  if  opium  be  contraindicated.  Under 
such  a  course  as  the  preceding  a  cure  may  be  expected  within  eight  or 
ten  days.  It  is  prudent  to  advise  the  patients  to  wear  flannel  or  silk 
binders  over  the  abdomen,  to  avoid  chilling  of  the  surface  and  subse- 
quent acute  attacks. 

CHRONIC   CYSTITIS. 

Pathology. — The  vesical  mucosa  is  not  so  hyperemic  as  in  the 
acute  variety,  but  is  of  a  peculiar  muddy  or  grayish-blue  (slate)  color, 
dotted  here  and  there  with  patches  of  erosion  or  of  actual  ulceration. 
The  muco-pus  that  bathes  its  surface  is  not  so  apt  to  be  hemorrhagic  as 
in  the  acute  form  of  the  disease,  although  slight  hemorrhages  may  and 
do  occur.  Owing  to  the  slow  course  and  long  duration  of  the  disease 
there  follows  an  immense  thickening  of  the  bladder-wall  from  hyperplasia 
of  its  constituents,  conjoined  with  more  or  less  edema  of  the  tissues. 
The  result  is  a  contraction  of  the  wall  with  a  proportionate  diminution 
in  the  vesical  capacity.  The  mucosa  may  become,  as  it  were,  polypoid 
in  spots,  and  there  may  follow  obliteration  or  partial  obstruction  of  the 
ureteral  orifices,  with  consequent  dilatation  of  the  ureters  and  renal 
pelves  from  a  damming  back  of  the  secretion.  The  urinary  changes 
are  about  as  in  the  acute  form,  save  that  the  reaction  is  always  alkaline 
and  the  amount  of  mucus  and  pus  is  proportionately  greater. 

Stiology. — Chronic  inflammation  of  the  bladder  may  be  the  result 
of  a  neglected  or  oft-repeated  acute  attack.  It  may  occur  from  the 
persistent  action  of  an  exciting  cause,  as  the  presence  of  some  irritati 
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sabstance  (calculus)  in  the  bladder,  or  of  some  excitant  external  to  that 
yiscus,  as  a  localized  inflammation  or  a  displaced  uterus.  Again,  the  in- 
flammation of  the  bladder  may  be  of  a  chronic  tendency  from  the  begin- 
ning ;  especially  is  this  true  of  the  tuberculous  variety  and  of  that  due 
to  neoplasmata  of  the  organ. 

The  symptoms  and  diagnosis  differ  but  slightly  from  those  of 
acute  cystitis.  It  may,  however,  be  pointed  out  that  the  pain  and  tenes- 
mus are  less  intense.  Oppositely,  the  amount  of  albumin  in  the  urine 
is  comparatively  large.  The  same  remark  applies  to  the  quantity  of 
mticuB  and  p%L%  {vide  Pathology) ;  indeed,  the  last-named  ingredient  often 
forms  a  thick  gelatinous  mass  in  the  standing  urine  that  tends  to  adhere 
to  the  receptacle.  Chronic  cystitis  is  accompanied  by  debility  and 
emaciation,  which,  however,  are  of  slow  development. 

The  prognosis  is  always  serious,  and  the  course  of  the  disease  is  at 
the  best  protracted. 

Treatment. — Very  generally,  the  treatment  set  down  for  the  acute 
disease  will  not  answer  in  the  chronic  form.  Undoubtedly,  there  will 
follow  more  or  less  amelioration  of  the  symptoms,  but  the  tendency  is 
toward  a  prolonged  chronicity.  In  such  cases,  after  the  removal  of  the 
ascertainable  causes  so  far  as  practicable,  we  are  compelled  to  resort  to 
local  treatment  of  the  bladder.  This  includes — (1)  Vesical  irrigation ; 
(2)  Topical  applications ;  (3)  Permanent  drainage  of  the  bladder. 

Vesical  irrigation  is  secured  by  means  of  an  aseptic  8oft;-rubber 
catheter  which  is  connected  with  a  graduated  glass  funnel :  a  siphonage 
is  produced  by  the  alternate  elevation  and  depression  of  the  funnel, 
which  contains  the  irrigating  fluid.  The  latter  may  consist  of  plain 
sterilized  (boiled)  water,  sterile  normal  salt-solution  (40-60  gr.  to  the 
pint — 2.59-4.0  per  A  liter),  or  a  weak  solution  of  mercuric  chlorid  (1: 
50,000-100,000).  The  irrigation  should  be  done  slowly,  and  not  more 
than  twice  or  thrice  daily  in  severe  cases,  and  much  less  frecjuently  in 
ordinary  cases,  according  to  the  exigencies  of  the  condition. 

Vesical  medication  may  be  secured  by  means  of  the  funnel  after  irri- 
gation, the  medicating  substances  being  dissolved  in  a  pint  of  water  and 
allowed  to  flow  slowly  in  and  out  of  the  bladder.  The  drugs  that  may 
be  used  in  this  manner  are  silver  nitrate  or  zinc  sulphate  (1-5  gr.  to  the 
ounce — 0.0648-0.324  to  32.0)  or  a  saturated  solution  of  boric  acid.  If 
the  salts  of  zinc  or  silver  are  used,  not  more  than  an  ounce  of  the  solu- 
tion should  be  allowed  to  enter  the  bladder,  and  much  less  than  this 
amount  will  generally  suffice.  In  cases  in  which  there  exist  patches  of 
ulceration  the  application  must  be  made  directly  to  these  areas  through 
the  endoscope  or  cystoscope  (Pawlik,  Kelly).  In  women  this  may  be 
readily  done  by  placing  the  patient  in  the  exaggerated  lithotomy  or 
knee-chest  posture,  dilating  the  urethra,  and  introducing  the  cystoscope, 
through  which  a  reflected  light  is  thrown  upon  the  distended  bladder- 
wall.  Stronger  solutions  may  now  be  employed,  as  silver  nitrate,  20- 
30  gr.  (1.29-1.94)  to  the  ounce.  This  application  should  be  followed 
by  a  slight  irrigation  of  the  bladder. 

When  this  local  medication  fails  to  effect  a  cure,  permanent  drainage 
of  the  bladder  must  be  secured — in  the  male  by  a  suprapubic  or  perineal 
incision,  and  in  the  female  by  the  establishment  of  a  vesico- vaginal  fis- 
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tula.     This  places  the  bladder  absolutely  at  rest,  and  gives  the  inflamed 
maoosa  a  chance  to  heal  under  proper  medication. 

As  to  internal  remedies,  various  agents  that  possess  a  local  stimulating 
effect  upon  the  genito-urinary  tract  are  advised  by  most  authors,  but  I 
think  little  is  to  be  gained  from  their  employment  as  compared  with  the 
results  achievable  from  topical  treatment.  Most  eflScacious  among  inter- 
nal remedies  are — oil  of  sandalwood,  terebene,  urotropin,  pichi,  buchu 
(fluid  extract),  and  the  oil  of  copaiba.  If  disinfection  of  the  bladder  in 
loco  is  not  practicable,  antiseptics  should  be  given  internally,  combined 
with  those  stated  above.  Salol  and  potassium  chlorate  are  excellent  for 
this  purpose. 


NEOPLASMS  OP  THE  BLADDER. 

Primary  new-growths  of  the  bladder  are  exceedingly  rare,  occur- 
ring, however,  with  greater  frequency  in  males  in  about  the  proportion 
of  3  to  1 ;  they  may  be  either  benign  or  malignant.  On  the  other  hand, 
secondary  neoplasmata,  particularly  carcinomata,  are  relatively  common. 
The  most  frequent  variety  of  new-growth  encountered  is  carcinoma,  par- 
ticularly the  so-called  villous  or  papillomatous  carcinoma,  Williams*  find- 
ing in  20  women  afiected  with  bladder-tumor,  carcinoma  in  16.  Other 
growths  are  sarcomatous,  fibromatous,  cystic,  and  papillomatous  in  nature. 

The  ssrmptoins  are  the  same  for  all  varieties,  and  include,  first  and 
most  commonly,  hemorrhage  (which  is  both  persistent  and  free),  together 
with  pain,  frequency  of  micturition,  and  occasionally  the  discharge  of 
detached  fragments  of  the  growth.  In  carcinomatous  cases  of  advanced 
standing  cachexia  will  be  marked.  Examination  by  means  of  the  cysto- 
scope  will  reveal  the  nature  of  the  complaint.  In  the  case  of  secondary 
growths  the  primary  tumor  may  often  be  detected. 

The  prognosiSi  of  course,  will  depend  upon  the  nature  of  the  growth. 

The  treatment  is  purely  surgical,  and  comprises  enucleation  of  the 
tumor  either  by  means  of  the  snare,  or  after  a  vesical  section. 


VESICAL  HEMOBBHAOE. 

{Veitical  Hemorrhoids.) 

Hemorrhage  of  the  bladder  has  been  mentioned  as  a  symptom  of 
various  affections,  both  general  and  local,  among  the  former  being  leu- 
kemia and  malarial  hematuria,  and  among  the  latter  nephrolithiasis  and 
tuberculosis  and  carcinoma  of  the  bladder.  It  is  also  a  prominent  mani- 
festation in  stone  in  the  bladder,  and  not  infrequently  appears  in  preg- 
nancy (late).  Independently  of  the  operation  of  all  of  the  above-men- 
tioned etiologic  factors,  hemorrhage  has  been  known  to  occur  from  the 
bladder,  and  recent  precise  methods  of  exploring  the  viscus  (endoscopic 

»  BrU.  Med,  Joum.y  1889. 
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examination)  have  shown  it  to  be  due  to  a  hemorrhoidal  state  of  the  ^ta- 
sels.  The  hemorrhage  may  be  profuse,  and,  rarely,  e%eii  fatal  in  iu 
effects. 

The  diagnosis  is  based  in  part  upon  the  absence  of  the  more  obTi^ 
ouB  causes  of  hematuria  and  the  presence  of  free  bleedings,  but  chkAf 
upon   the  re.sult  of  a  careful  cystoscopic  exploration  of  the  bladder. 

The  prognosis,  so  far  as  my  experience  extends*  is  eminently  &vor- 
able,  though  a  few  fatal  cases  have  been  reported. 

Treatment. — This  is  mainly  locaL  The  bladder  may  be  irrigated 
with  an  astringent  solution  (1  per  cent,  tannic  acid,  \  per  cent,  aJiuo)^ 
and  this  may  be  alternated  with  an  antiseptic  solution  (3  per  cenL  boric 
aeid,  1  per  cent,  salicylic  acid)»  I  have  recently  observed  a  case  m 
which  recovery  followed  the  internal  admission  of  the  extracts  hamamelit 
fluid,  (SJ^.O),  t.  I  d. 
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mRlTABILITY   OP   THE   BLABDER. 

Definition. — By  this  terra  is  meant  a  condition  of  the  bladder  in 
which  there  exists  an  hyperesthesia  of  the  organ,  especially  of  ihe  ii«ck — 
that  portion  surrouoclitit^  the  urethral  and  ureteral  orifices  {vesical  trigmt] 
— without  the  presence  of  any  tangible  cause  therefor.  This  must  be& 
tinguished  from  the  irritability  that  is  associated  with  true  organic  di^ 
ease  of  the  bladder  it.self,  as  in  the  presence  of  calculi,  tumors^  or  ^ 
of  the  neck,  or  with  disease  of  the  surrounding  structures. 

Pathology. — There  are  no  pathologic  features  to  be  noted,  A  cjBto* 
scopic  examination  of  the  bladder  may  reveal  a  slight  increase  in  therafl- 
cularity  of  the  mucous  membrane,  but  the  condition,  in  most  instances  tS 
least,  must  be  regarded  as  a  true  neurosis.  The  condition  of  irritable 
bladder  in  women,  which  has  previously  been  held  to  be  a  purely  func- 
tional derangement,  is  now  regarded  by  Dacheux  and  Zuckerkandl  is  i 
localized  hyperemia,  especially  at  the  baa  fond,  and  less  often  at  the 
beginning  of  the  urethra.* 

etiology. — While  in  many  instances  no  well-definetl  causal  relatioDs 
can  be  determined,  it  is  very  generally  true  that  the  patients  who  are  the 
subjects  of  vesical  irritability  are  individuals  of  a  neurotic  tcmpeminent, 
very  often  manifesting  strong  hysteric  tendencies.  They  present  the  cb^ 
racteristic  features  of  this  unfortunate  group.  They  are  generally  illj^ 
nourished,    fretful,   irritable,   peevish,   suffering    aluM-  *v   fron 

vague  neuralgic  attacks  in  dilTerent  portions  of  tht-  ti  -ia*  tir 

douloureux,  luTubo-s:icral  pain),  and  in  a  chronic  condition  of  phmeil 
prostration.  Fre<|uently  they  eventually  develop  a  true  bypochonifriaiii 
or  melancholia.  In  others  there  may  be  found  a  history  of  extreme  nren* 
tal  and  physical  tire,  overwork,  business  anxiety,  over-indulgence  in  vfii- 
ery,  menstnial  irregularity,  dysmenorrhea,  ovarian  or  uterine  disonie^^, 
long-continued  gastro-intestinal  disturbance  (dyspepsia),  improper  hj* 
*  The  American  Year-Book  of  Medicine  and  Surgery,  1897,  p.  676, 
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gienic  surroundings,  improper  regimen,  indulgence  in  late  hours,  and  a 
general  lack  of  will-power.  It  must,  however,  be  remembered  that  sub- 
jects of  chronic  malarial  intoxication  very  often  manifest  all  the  symp- 
toms of  vesical  irritability,  marked,  it  may  be,  by  a  feature  of  more  or  less 
periodicity.  This  has  been  termed  by  some  malarial  fever  of  the  urethra 
and  bladder,  Lithemic  individuals  also  are  very  prone  to  develop  a  pro- 
nounced vesical  irritability,  the  affection  in  them  probably  resulting  from 
the  local  action  of  the  highly  concentrated  and  irritating  urine.  The  con- 
dition must  commonly,  however,  be  regarded  as  belonging  essentially  to 
the  large  group  of  neuroses. 

In  a  certain  percentage  of  cases  the  bladder-trouble  is  a  reflex  mani- 
festation of  some  disease  of  an  adjacent  organ,  as  the  urethra,  ureter,  va- 
gina, rectum,  anus,  or  the  internal  organs  of  generation.  These  are  not, 
however,  to  be  looked  upon  as  cases  of  true  neurotic  vesical  irritability. 

Ssrmptoms. — The  symptoms  of  irritable  bladder  are  mainly  extreme 
painfulness  a,nd  frequency  of  micturition^  associated  with  marked  vesical 
and  rectal  tenesmus.  The  dysuria  is  not  always  or  altogether  relieved  by 
micturition;  indeed,  the  pain  may  be  just  as  severe,  or  even  worse  after, 
than  before,  the  voiding  of  the  urine.  Especially  is  this  true  when  there 
coexists  a  more  or  less  spasmodic  muscular  action  of  the  bladder-walls, 
the  hypersensitive  mucosa  then  being  squeezed,  and  the  patient  suffering 
at  times  to  such  an  extent  as  to  be  thrown  almost  into  a  state  of  collapse. 
There  is  usually  a  sense  of  weight  or  pressure  in  the  pubic  region,  which 
is  largely  relieved  when  the  patient  assumes  the  recumbent  posture.  Uri- 
nation is  often  performed  spasmodically,  or  there  may  be  a  spasm  of  the 
urethra  and  neck  of  the  bladder  resulting  in  an  utter  inability  to  perform 
the  act.  The  urine  may  be  normal  in  appearance  and  amount.  Very 
oftien  it  is  increased  in  quantity  (hysteric  polyuria),  and  at  times  the  op- 
posite may  be  true  and  more  or  less  suppression  be  noted.  In  lithemic 
cases  the  urinary  characteristics  already  mentioned  under  that  condition 
will  be  present  (vide  p.  405). 

Diagnosis. — Very  frequently  will  simple  vesical  irritability  be  con- 
founded with  true  cystitis.  The  points  of  differentiation,  however,  are  as 
follows  : 

Irritable  Bladder.  Cystitis. 

The  patient  is  of  a  neurotic  tempera-      May  occur  in  any  individual,  irrespective 
ment,  and  generally  gives  no  history         oi  temperament.    It  frequently  rollows 


of  organic  bladder-disease  nor  of  ope-  catherization,  sounding,  or  other  trau- 

ratioDS  upon  the  bladder.  matism. 

Pain  is  severe,  and  oflen  worse  after  mic-  The  pain  is  usually  much  relieved  by 

turition.  micturition. 

The  constitutional  symptoms  are  those  of  The    constitutional    symptoms    are   not 

nervous  depression.  marked,  save  in  grave  cases. 

Never  results  fatally.  May  result  fatally. 

The  urine  does  not  present  any  marked  There  are  always  present  marked  and 

alteration  in  its  pnysical  or  chemical  characteristic  alterations  in  the  physi- 

qualities.     It  may  show  hyperacidity,  cal  and  chemical  qualities  of  the  unne. 

or  extreme  concentration,  or  dilution. 

The  appearance  of  the  mucosa  is  negative  Cystoscopic  exploration  reveals  the  angry 

in  true  neurosis.  and  diseased  mucosa,  and  may  show 

the  cause  (calculus,  tumor). 

The  duration  is  always  protracted.  The  duration  of  acute  attacks  may  be 

short 
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Prognosis. — Good  aa  regards  life ;  doubtful  as  reg&rdd  the  altimtte 
cuYv  of  the  patient. 

Treatment. — Since  the  condition  is  largely  one  of  neurotic  onctn^ 
the  atteuiion  of  the  physician  muftt  be  directed  uiainlj  toward  a  Itt* 
terment  of  the  state  of  the  nervous  system.  Absolute  rest,  phy»cat 
and  mental,  must  be  insisted  upon,  and  the  patient  must  be  subjected  to 
a  course  of  strict  moral  suasion  whenever  this  may  be  deemed  necefiaatr. 
Any  cause  of  reflex  irritation  must  be  removed^  and  a  careful  search 
should  be  instituted  for  some  such  condition  as  cervical  stenoeia,  uteriiie 
displacements,  anal  fissure,  hemorrhoids,  stricture  of  the  rectum,  vagUutiin 
urothritis,  tuberculous  infection  of  Skene*8  glands  of  the  nretbm.  coroide 
gastrO'intestinal  catarrh,  and  the  like.  The  habits  of  the  patient  nml 
be  inquired  into,  and  late  hours,  the  eating  of  improper  and  um^holiMqn 
articles  of  food,  masturbation,  or  the  rending  of  sensational  and  tiitlif 
literature  corrected.  In  many  instances  the  pronounced  nettrMtbg^^ 
condition  demands  a  course^  more  or  less  protracted,  of  the  Weir  Mitcf^^H 
rest 'treatment  (i^idt*  Neurasthenia,  p.  1181).  The  urine  should  bo  dU^ 
fully  examined  for  lithemic  and  other  pathologic  features,  and  by  ati  ap- 
propriate course  of  treatment  tt  sliould  be  rendered  as  bland  and  unim- 
tating  as  possible.  Large  draughts  of  diluent  drinks  may  be  of  bctKfit, 
and  if  these  be  combined  with  the  prolonged  administration  of  ncrf^ 
sedatives  and  antispasmodics,  a  marked  amelioration  of  the  patient's  oofr 
dition  may  be  secured.  In  cases  associated  with  spasmodic  muscular  ooft- 
traction  it  may  become  necessary  to  employ  an  occasional  suppositorfrf 
opium  and  bellsMlonna,  or  an  enema  of  chloral  hydrate.  Change  of  air 
and  scene,  regulation  of  the  diet,  the  institution  of  a  proper  course  rf 
gymnastics,  mental  and  physical,  and  the  observance  of  a  happy  wrf 
cheerful  atmosphere  will  generally  do  much  to  improve  the  patient's  «»- 
dition*  The  administration  of  tonics  (strychnin,  iron)  and  the  prevoitioi 
of  constipation  are  very  essential.  Especially  must  it  be  remembeM 
that  in  all  these  cases  of  simple  vesical  irritability  physical  explormtioQ 
of  the  bladder  is  absolutely  contmindicated.  The  patient  s  mind  miut  be 
directed  away  from  the  blaihler  in  order  to  secure  good  results. 

NEtTROSES   OP  MICTURITION. 

1,  Incontinence  of  Urine  {Enuresis). — An  inability  to  retain  tJ» 
urine.  This  may  arise  tVom  a  number  of  causes*  Frequently  it  ii  tht 
result  of  some  lesion  of  the  spinal  cord  involving  the  sphincleric  otrw 
ter  of  the  bladder;  this  is  known  as  parahftic  ineontinrnre^  and  is  to 
be  recognised  by  a  constant  dribbling,  alternating  with  spurts  of  uriof 
when  voluntjiry  or  involuntary  muscular  action  is  lirouirht  mtg  pUy» 
as  in  the  act  of  coughmg,  sneezing,  or  bending  forward  of  the  body 
It  may  be  the  result  of  a  general  bodily  weakness  or  after  prudtraUag 
diseases  (typhoid*  late  stages  of  pulmonary  tuberculoeia)*  Again,  it 
may  result  Irom  some  local  condition  in  the  bladder  or  ur^thnu  Here 
may  be  mentioned  paralysis  of  the  urethra  from  over-dilatation  ar  6roiii 
traumatism,  or  that  flue  to  pressure  of  the  fetal  head  in  a  prolonged  labor; 
imperfect  vesical  innervation  ;  over-distention  of  the  bladder,  pradaciB| 
a  paresis  of  its  walls;  or  from  some  temporary  obstruction  at  the 
or  base  of  the  bladder,  such  as  a  tumor  or  a  sharply  rctroflexed  nt 
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It  may  be  a  result  of  over-distention  of  the  bladder,  with  partial  paral- 
ysis 01  the  sphincter,  the  bladder  remaining  overfilled,  while  there  is  a 
constant  escape  of  a  few  drops  of  urine  (incantinence  of  retention).  It 
may  follow  some  local  causes  of  irritation,  as  the  presence  of  vesical  cal- 
culi, pressure  from  an  anteflexed  uterus  upon  the  fundus  of  the  bladder, 
cystitis,  and  parasites.  The  condition  known  as  spasniodie  incontinence 
is  that  due  to  an  over-action  of  the  compressor  muscle  of  the  bladder,  as 
a  consequence  of  which  there  is  a  diminution  of  the  vesical  capacity,  the 
urine  being  forcibly  and  involuntarily  ejected  at  irregular  intervals. 
Finally,  nocturnal  enuresis  is  that  variety  which  is  so  common  in  young, 
delicate,  and  often  neurotic  children :  this  is  usually  noticed  in  the  early 
hours  of  sleep,  and  is  often  the  result  of  some  local  irritation  acting  upon 
a  hypersensitive  organism,  such  as  the  presence  of  ascarides,  an  elongated 
prepuce,  contraction  of  the  urethral  meatus,  or  masturbation.  Biernofi"' 
is  of  the  opinion  that  the  essential  or  ultimate  condition  is  hyperesthesia 
of  the  deep  urethra  or  sphincter  from  hyperemia  or  inflammation. 
Nocturnal  incontinence  may  be  a  manifestation  of  nocturnal  epilepsy  or 
of  incipient  cerebral  or  spinal  disease  (Fitz).  The  constant  escape  of 
urine  in  the  paretic  cases  is  apt  to  result  in  extensive  excoriation  of  the 
parts. 

The  treatment  varies  according  to  the  cause.  The  enuresis  of  chil- 
dren, if  left  alone,  will  eventually  cure  itself  as  the  age  and  strength  of 
the  patient  increases,  though  obvious  exciting  causes,  if  present,  should 
be  removed  if  not  impracticable.  Good  hygiene,  systematic  evacuation 
of  the  bladder,  elevation  of  the  hips  on  a  pillow  in  bed,  plenty  of  out- 
of-door  exercise,  a  change  to  the  seashore  or  mountains,  an  abundance 
of  suitable  and  stren^hening  food  with  a  minimum  of  water,  and  the 
administration  of  tonics  (iron,  cod-liver  or  olive  oil,  and  strychnin),  will 

Seneraliy  effect  a  cure.  The  fluid  extract  of  rhus  aromatica  in  6-  to  15- 
rop  doses,  thrice  daily,  has  been  very  beneficial  in  children.  Excellent 
results  often  follow  the  administration  of  minute  doses  of  atropin  or 
tincture  of  belladonna.  A  favorite  formula  of  my  own  in  cases  possess- 
ing a  hypersensitive  nervous  organization  has  long  been  as  follows : 


Tr.  1 

belladonnse, 

388-j    ( 

2.0-4. 

0); 

Sodi 

i  brom., 

3ij      ( 

8.0); 

Ac. 

hydrobrom.  dil. 

,        31J8S    ( 

10.0); 

Ext. 

ergotse  fl., 

3y    ( 

8.0); 

Glycerini, 

3j       ( 

4.0); 

Elix 

.  simplicis,  q.  s. 

ad  3iv      ( 

128.0). 

M.  et  Sig.  3j  (4.0)  three  or  four  times  a  day  for  a  child  of 
five  years. 

In  very  delicate  or  feeble  children  suffering  from  enuresis  I  substitute 
a  motor  tonic  and  stimulant  (tr.  nucis  vom.)  for  the  bromids  or  nerve- 
sedatives. 

Spasmodic  action  of  the  vesical  compressor  may  be  relieved  by  the 
cautious  use  of  the  motor  depressants,  while  its  converse,  paresis,  de- 
mands the  exhibition  of  full  doses  of  strychnin  or  tincture  of  nux  vomica. 
The  judicious  and  careful  use  of  the  catheter,  followed  by  the  adminis- 
tration of  strychnin,  will  promptly  efiect  a  cur«  i»»  '  "  «<»  of 
1  PhUada.  Med.  Jowm.,  liaj 
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retention.      Any   local   cause  of   vesical   irritation   must  he  rtmrni. 

liiilvjHiisru  ill  tliL"  piiretic  ciLses,  applied  botli  to  the  bhicMrr  nm]  to  tKc 


the  feumle  Siioger 


ointments,  ws  of  tm 


urutlini,  niiiy  be  oi"  service,  and  in 

of  tiie  urethra.     Should  excoriation  occur,  bland 

oxid  and  lanolin,  should  be  used. 

2.  Retention, — Nervous  retention  of  the  urine  is  occasionally  tmcounterad 
in  hysteric  and  highly  neurotic  individuals.  Its  most  common  maniffSU^ 
tion  is  an  inability  to  urinate  in  the  presence  of  others.  It  is  al»<i  occ^ 
sionsdly  noted  after  childbirth,  when  it  may  be  due  to  nervous  n'actioB, 
to  edema  and  tortuosity  of  the  urethra,  or  to  a  temporary  inability  of  ih* 
bladder-walls  to  contract  upon  their  contents,  thereby  permittiiig  i 
longer  retention  of  the  vesical  contents,  and  even  favoring  over-<li»ten- 
tion  of  the  organ.  If  the  urine  be  allowed  to  remain  for  too  lofig  t 
period  in  the  bladder,  fermentative  changes  follow  and  a  aecondart  cyt- 
litis  will  result.  Under  these  circumstances  an  exfoliation  of  a  portkmor 
even  of  the  entire  bladder-epithelium  may  be  noted. 

The  treatment  consists  in  the  administration  of  strychnin  and  other 
nerve-tonics,  in  building  up  the  general  constitution,  and  in  affording  i 
change  of  air  and  recreation*  In  that  variety  following  childbirth  th* 
patient  should  he  urged  to  make  voluntary  efforts  at  micturition*  lai 
these  may  be  seconded  by  the  firm  application  of  an  abdominal  hm\ 
and  compress,  or  of  hot,  moist  flannel  cloths,  kept  up  for  twenty  minnta 
or  a  half  hour.  The  sound  of  running  water,  as  when  pouring  wi 
from  a  pitcher  into  the  basin,  often  causes  a  contraction  of  the  bladdff^ 
and  excites  the  flow  of  urine.  It  may  become  necessary •  the  foregoiftf 
methods  failing,  to  resort  to  catheterization,  the  usual  antiseptic  prttm- 
tions  being  observed. 


PART  VIII. 

DISEASES   OF    THE    NERVOUS   SYSTEM. 


The  central  nervous  system  is  generally  divided  into  two  parts — the 
brain  and  the  cord.  The  brain  consists  of  the  cerebral  hemispheres,  the 
basal  ganglia,  the  pons,  the  cerebellum,  and  the  medulla.  The  cerebral 
hemispheres  are  joined  together  by  the  corpus  callosum  and  the  anterior 
and  posterior  commissures.  They  are  united  to  the  pons  by  the  crura  cere- 
bri, and  the  pons  is  continuous  with  the  medulla,  which  in  turn  is  con- 
tinuous with  the  spinal  cord.  The  surface  of  the  cerebral  hemispheres 
is  divided  by  sulci  or  fissures  into  various  regions,  known  as  the  frontal, 
parietal,  temporo-sphenoidal,  and  occipital  lobes.  The  superior  longi- 
tudinal fissure  separates  the  two  convolutions ;  the  fissure  of  Sylvius  is  be- 
tween the  frontal  and  parietal  lobes  above  and  the  temporo-sphenoidal  lobe 
below.  The  fissure  of  Rolando  divides  the  frontal  from  the  parietal  lobe, 
and  the  parieto-occipital  fissure  the  latter  from  the  occipital  lobe.  The 
continuation  of  the  last-named  fissure  upon  the  median  surface  forms  the 
upper  boundary  of  the  cuneus,  the  lower  boundary  of  which  is  the  cal- 
carine  fissure.  The  hippocampal  fissure  separates  the  fascia  dentata 
from  the  hippocampal  gyrus,  and  by  its  extension  inward  produces  an 
elevation  in  the  lateral  ventricle  known  as  the  hippocampus  major. 
Each  lobe  is  subdivided  by  secondary  fissures  into  a  number  of  lobules. 
The  topography  of  the  hemispheres  is  important  because  it  is  now  pos- 
sible to  map  out  with  considerable  accuracy  the  regions  in  which  vari- 
ous motor  impulses  originate,  and  with  less  accuracy  the  regions  in 
which  various  sensory  phenomena  are  perceived.  The  accompanying 
diagrams  illustrate,  more  satisfactorily  than  could  any  description, 
the  regions  that  have  been  hitherto  determined.  There  is  some  dis- 
cussion in  regard  to  the  degree  of  individuality  of  these  centers,  but 
the  weight  of  evidence  inclines  to  the  belief  that  they  are  not  sharply 
delimited.  Ordinarily  speaking,  one  side  of  the  brain  innervates  the 
opposite  side  of  the  body ;  but  certain  parts,  as  the  muscles  of  the 
trunk,  appear  to  receive  impulses  simultaneously  from  both  hemispheres, 
and  other  functions  seem  to  be  accomplished  exclusively  upon  one  side ; 
thus  motor  speech  is  ordinarily  disturbed  only  when  the  lesion  is  in  the 
left  hemisphere. 

The  central  nervous  system  is  composed  practically  of  two  ele- 
ments— the  neuroglia,  or  supporting  substance,  and  the  neurons.  The 
neuroglia  consists  of  round  cells  witlr  «-.  lying  in  the 
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midst  of  a  tangled  network  of  fibers.  Its  function  appears  to  be  ex- 
actly similar  to  that  of  connective  tissue.  The  neuron,  or  nerve-unit, 
consists  of  a  ganglion-cell,  the  protoplasmic  processes  springing  from  it, 
and  the  neuraxon,  or  axis-cylinder.  The  cell-body  consists  of  pro- 
toplasm and  nucleus.  The  latter  contains  a  nucleolus  and  a  small 
amount  of  chromatin ;  the  former  is  composed  of  a  reticulum  of  fibril- 
lar ground-mass,  in  which  are  found,  in  certain  cells,  peculiar  bodies, 
that  take  the  basic  stain,  are  irregularly  spindle-shaped,  and  are  often 
arranged  concentrically  to  the  nucleus ;  they  also  extend  a  short  dis- 
tance into  the  protoplasmic  processes.  The  protoplasmic  processes 
branch  irregularly,  and  along  the  sides  of  the  finer  ramifications  are 
placed  short  lateral  offshoots,  the  buds  or  gemmules.  The  axis-cylinder 
is  a  single  process,  of  uniform  thickness,  usually  single,  but  sometimes 


Fig.  65.— Diagram  of  the  cortical  centers  and  areas  of  representation  on  the  lateral  aspect  of  the 

hemicerebrum  (Mills). 

branched,  and  giving  off  at  regular  intervals  fine,  long  branches,  the 
collaterals ;  it  terminates  either  as  a  tuft  of  fine  fibers  surrounding  a 
ganglion-cell,  or  in  a  motor  plate  in  the  muscles,  or  in  a  special  sense- 
corpuscle  in  the  skin.  It  cannot  be  too  frequently  reiterated  that  each 
neuron  constitutes  an  individual  unit  that  is  entirely  independent  of  all 
other  neurons  and  has  no  anatomical  connection  with  them  whatever.' 
A  physiological  communication  must,  of  course,  exist,  that  perhaps  is 
analogous  to  electric  induction ;  and  it  has  been  suggested,  by  Dercum 
among  others,  that  during  life  the  protoplasmic  processes  move  about 
and  make  contact  with  the  surrounding  nervous  structures.  The  func- 
tions of  the  various  elements  of  the  neuron  are  as  yet  imperfectly  un- 
derstood.    The  cell-body  appears  to  exercise  a  trophic  action  over  the 

*  Apatliy,  and  more  recently  Bethe,  have  claimed  that  delicate  neuro-fibriU  paaBfrom 
one  neuron  to  another.     This  has  not  vet  lieen  confirmed. 
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other  parts,  especially  the  axis-cylinder.  It  probably  also  generates  the 
nervous  impuliijes.  The  protoplasmic  processes  may  have  nutritive  func- 
tions, or  serve  to  conduct  impulses  to  the  cells  (celiipetal).  The  axis- 
cjlioder  conducts  impulses  from  the  cell  (eellifngal),  except  in  the  case 
of  the  peripheral  process  of  the  cells  of  the  spina!  gan^lion.^  A  short 
<iistance  from  the  cell  the  axis-cylinder  is  envelope<f  by  the  myelin- 
sLeath,  giving  rise  to  the  nerve-fiber,  and  when  aggregated  together 
tiese  fibers  form  the  white  matter  of  the  nervous  system. 

It  has  been  possible  to  trace  more  or  less  accurately  the  course  of 
'Oany  of  the  groups  or  systems  of  fibers.     These  exist  because  cells 
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Fia.  GG.'-Zonee  and  centers  of  the  meaiml  aspecl  of  the  hym&n  cerebrum  (Mlllfi). 

aving  the  same  functions  are  usually  grouped  together,  forming  cen- 
^^Ts  or  ganglia,  and  the  fibers  from  these^  taking  the  same  course,  form  a 
Ouiidle.  Ihree  classes  are  recognized;  (1)  fibers  wholly  within  one 
lieinisphere,  fibriae  propriiie,  uniting  adjacent  convolutions,  and  long  as- 
Hoc  i  at  ion-fibers,  uniting  different  lobes;  (2)  fibers  passing  from  one 
liemisphere  to  the  other,  commissural  fibers  ;  (3)  fibers  passing  from  the 
cerebrum  to  the  other  parts  of  the  central  nervous  system,  the  pro- 
jection-fibers, forming  tlie  corona  radiata. 

The  columns  or  tracts  that  have  been  mapped  out  in  the  cord  may  be 
seen  in  the  accompanying  diagram  (Fig,  G7).      In  the  antero-lateral  por- 
tion are  found  the  anterior  or  uncrossed  pyramidal  column,  the  antero- 
lateral column  of  Liowers,  the  cerebellar  column,  and  the  crossed  pyram- 
idal column.     In  the  posterior  region  are  the  columns  of  Ootl  and  Bur- 
dach.    The  rest  of  the  white  matter  forms  the  so-called  ground-bundles. 
In  the  area  comprising  the  anterior  and  lateral  columns  both  ascend- 
ing and  descending  fibers  are  found. 

*  Leohoaaek  ]ui&  biiggested  that  this  is  a  modified  protoplasmic  prooees. 
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The  columns  tliat  transmit  ascending  impulses  are — 1.  The  direct 
lateral  cerebellar  column.  2.  The  antero-lateral  ascending  column  of 
Gowers.  3.  The  antero-lateral  ground-bundle  or  fundamental  column. 
4.  The  columns  of  Goll  and  Burdach.  Descending  impulses  are  trans- 
mitted chiefly  by  the  direct  and  crossed  pyramidal  tracts  and  the  antero- 
lateral descending  tract.  The  direct  lateral  cerebellar  tract  of  Flechsig 
takes  origin  in  the  cells  of  the  column  of  Clarke,  and  first  appears  in  the 
lower  dorsal  region,  and  passes  through  the  restiform  body  to  the  cere- 
bellum. Gowers*  tract,  or  the  antero-lateral  ascending  column,  is  first 
seen  in  the  lumbar  cord,  and  arises  from  some  of  the  cells  of  the  pos- 
terior horn.  It  then  crosses  to  the  other  side  of  the  cord  through 
the  posterior  commissure  and  terminates  in  the  region  of  the  lateral 
nucleus. 


FiQ.  67.— Section  of  spinal  cord  (after  Dana),  showing  complete  subdivision  of  white  colomiit 
into— 


Anterior 
columns. 


D/V.  direct  pyramidal 
tract. 

AFC,  anterior  funda- 
mental column. 


Lateral 
columns. 


^  LFC,  lateral  Aindamental  column. 
LL,  lateral  limiting  laver. 
CQ/T.  crossed  pyramidal  tract. 
C7;  direct  cerebellar  tract. 
ALT,  antero-lateral  ascending  tract. 


Posterior  columns. 


'  Column  of  Goll. 
Column  of  Burdach. 
RZ,  rim -zone,  or  Lissauer's 
column. 


ARZ,  anterior  root-zone. 
MRZ,  middle  root-zone. 
OZ,  oval  zone. 
PEZ,  posterior  root-zone. 


The  direct  and  crossed  pyramidal  columns  constitute  the  great  motor 
path  by  which  fibers  descend  from  the  cortex  and  end  in  the  motor  nuclei 
of  the  cranial  and  spinal  nerves — in  the  latter  case  in  the  multipolar  gan- 
glion-cells of  the  anterior  horns.  Their  origin  is  in  the  motor  region  of 
the  cerebral  cortex — i.  e.  the  ascending  frontal  and  parietal  regions,  the 
paracentral  lobule,  and  the  posterior  part  of  the  inferior  frontal  convolu- 
tion ;  they  then  approach  one  another,  as  do  fibers  from  all  parts  of 
the  cerebral  cortex  (known  collectively  as  the  corona  radiata)^  to  enter 
the  internal  capsule.  This  may  be  described  as  a  wedge,  bounded  in 
front  and  to  the  inner  side  by  the  caudate  nucleus  and  the  optic  thalamus, 
and  on  the  outer  side  by  the  lenticuhir  nucleus. 

All  of  the  fibers  of  the  corona  radiata  do  not  pass  through  the  internal 
capsule,  some  being  lost  in  the  gray  matter  of  the  basal  ganglia,  while 


Fio.  68»— X,  Peripheral  sensory  tract :  b,  b\  h-.  b^,  cells  in  the  short  fibers,  through  the  intercalation 
of  which*'8en8ory  inipulscH  are  conducted  to  the  bruin;  c,  continuation  ol  the  pathb  for  sensory 
impuliK'M  leading  to  the  cortex. 


Via.  69.--1,  Motor  centers  for  the  lower  extremities:  P,  motor  centers  for  the  upper  extremities  : 
2,  motor  centers  for  the  nerves  «>f  the  face;  3.  4,  o,  lateral  pyramidal  tract  (redi;  ti, 7,h,  wwU'xvvnx 
pymmidal  tract  (CTcen) ;  y>.v,  />yramids  (red) ;  ad  (red  an<l  ureeu),  coWiUetuV  ^X^tv.  V'AcWw^  \.v\  v^\\\>i 
Buhntanee.    The  Konmii  niinierals  (111,  IV,  etc.)  indicate  l\\e  uue\eV,  uwd  i!^>tTvv.\^A\v\  \s\\.\\  \\\vi 

oumben  of  the  cerebral  nerven  i  the  letten*  (#/.  h,  etc.)  represeul  U\e  \hA\\U  v>t  Aw\\^vwVVa\  v\\\<\  \\\Ni 

Dumen  of  the  hull  virtual  nerveB. 
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others  take  origin  in  the  ganglia.  The  angle  of  the  internal  capsule  is 
known  as  the  genu  or  knee,  the  part  anterior  to  it  as  the  anterior 
limb,  and  the  part  posterior  as  the  posterior  limb.  Through  the  anterior 
limb  pass  the  fibers  from  the  frontal  region  ;  in  the  region  of  the  genu 
are  the  fibers  for  the  muscles  of  the  face  and  tongue ;  and  in  the  pos- 
terior limb,  the  motor  fibers  to  the  extremities,  also  the  sensory  or  teg- 
mental fibers,  and  at  its  posterior  end  the  fibers  of  the  optic  radiation. 

The  crusta  consists  of  fibers  that  pass  through  the  pons  and  enter  the 
medulla,  constituting  its  pyramidal  tracts. 

The  tegmental  fibers  are  continuous  through  the  longitudinal  fibers  of 
the  pons  with  those  derived  from  the  formatio  reticularis  of  the  medulla. 
This  is  formed  by  fibers  from  the  superior  cerebellar  peduncles,  the  olivary 
body,  and  the  posterior  and  lateral  columns  of  the  cord,  which  are  rein- 
forced in  their  upward  course  by  fibers  derived  from  the  quadrigeminal 
and  geniculate  bodies. 

Tracing  the  pyramidal  fibers  through  the  medulla,  they  will  be  found 
to  divide  into  two  unequal  portions  at  its  lower  part.  The  larger  decussates 
at  this  point  (the  region  of  the  first  and  second  cervical  nerves),  constitut- 
ing the  decussation  of  the  pyramids ;  it  then  crosses  to  the  posterior  part 
of  the  lateral  column  of  the  opposite  side,  in  which  it  runs  as  the  crossed 
pyramidal  tract. 

In  their  course  these  fibers  give  off*  collaterals  at  right  angles  to  them- 
selves. These  pass  into  the  gray  matter,  and  terminate  in  arborizations 
about  the  root-cells  of  the  anterior  horn  of  the  same  side.  The  main  axes 
end  in  the  same  manner.  As  these  main  fibers  with  their  collaterals  pass 
into  the  gray  matter  at  various  levels  of  the  cord,  the  tract  becomes  more 
and  more  attenuated,  and  terminates  finally  in  the  lumbar  enlargement  of 
the  cord  in  the  neighborhood  of  the  third  or  fourth  sacral  nerve.  The 
smaller  division  of  the  medullary  pyramids  passes  directly  into  the  anterior 
region  of  the  cord  without  decussating,  and  is  known  as  the  direct  pyramidal 
tract,  or  the  column  of  Ttirck.  In  its  course  it  gives  off"  collaterals  at  right 
angles.  These  pass  through  the  anterior  commissure  at  different  levels  of 
the  cord,  and  end  in  relation  with  cells  of  the  anterior  horn  of  the  oppo- 
site side.     The  main  fibers  terminate  precisely  in  the  same  manner. 

Thus  it  will  be  observed  that  the  fibers  of  the  column  of  Tiirck  de- 
cussate in  the  anterior  commissure  of  the  cord  ;  like  the  tract  previously 
described,  it  becomes  gradually  smaller  from  above  downward,  and  ends 
in  the  lower  part  of  the  dorsal  cord.  The  axis-cylinders  of  the  multi- 
polar ganglion-cells  of  the  anterior  horns  pass  out  through  the  anterior 
roots  of  the  same  side  and  terminate  in  end-plates  of  muscles.  Dejerine, 
Oppenheim,  Monakow,  and  other  neurologists  believe  that  each  motor 
cortex  sends  fibers  to  both  sides  of  the  body,  and  that  the  decussation 
of  the  pyramids  is  not  a  complete  one,  a  small  number  of  the  fibers 
running  in  the  lateral  pyramidal  tract  on  the  same  side  as  the  lesion. 
This  is  borne  out  clinically  by  the  slight  paresis  an<l  the  plus  knee-jerk 
on  the  same  side,  neither  of  which,  however,  approaches  in  degree  the 
palsy  and  increased  knee-jerk  on  the  side  opposite  to  the  lesion. 

Pathologic  confirmation  of  this  view  has  been  obtained  by  several 
observers,  who  have  found  <legeneration  in  both  latero-pyramidal  col- 
umns in  cases  of  a  unilateral  lesion  in  the  motor  cortex. 

Motor-fibers  from    the  nuclei  of  cranial    nerves   after    decussating 
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join  with  motor  fibers  of  the  internal  capsule-     The  exact  ooi 

these  fibers,  however,  has  not  heen  demonstrated  anatomically. 
many  of  the  muscles  supfdied  by  the  cranial  nerves  functionate  biiat«^ 
ally — e,  g.  the  eye-mustdes  and  the  muscles  of  maj^tication — the  8up|i 
eition  is  that  in  atldition  to  libers  from  its  own  nucleus  each  motor  cranii 
nerve  receives  fibers  from  the  corresponding  nucleus  of  the  opposi 

aide.    It  was  Broadbent  who  6r$t 

J^  \  *ff#  pointed  out  that  parta  that  Func- 

~--—        _     \  ^   L*3t|         tionate  bilaterally  are  »i]pph< 

from  both  sides  of  the   brain. 
The  eourj^e  of  the  fibers  of  t 
posterior  column  is  as  follows: 
The    gimgl ion-cells    on    II 
posterior  roots   give  rise  lo  t 
fibers,  fused  for  a  short  rlisUiii 
from  the  cell,  but  soon  bifurc 
ting.     The  longer  of  the  two»  I 
centrifugal  fiber,  extends  to  t 
surface  and  terminates  in  t»oirvti 
or  bulbous  ending.^  in   the  e] 
dermis,    or    in    special    seojui 
nerve-endings    in    tactile    eel 
tactile  corpuscles,  or  endd>ul 
The  centripetal  fibers  or  a\o] 
penetrate  the  cord,  and  divide 
the  white  matter  into  ascendi 
and  descending  fibers.     The  foi 
mer  may  be  either  long  or  shoi 
The  short  fibers  are  vertical 
first,    but  finally   bend   into 
gray  matter,  and  end  in  reUti' 
with  certain  cells  of  the  ainteni 
coroua,  forming  perhaps  a  pal 
of  the  reflex  arc.     Their  coll 
erals  end  in  a  similar  tiiatmef. 
The  long  fibers  extend   up  tbi 
cord  to  the  medulla,  ending  in  the  usual  niaDner  in  the  gray  nucl 
of  the  columns  of  Goll  and    Burdach :  these  are  known  as  the  nnel 
fjraeilis    and    nuefena  cuneatus^  rt^spcctively.     They  also  give  off  wi 
laterals   in   their  course.     The  descending  fibers,  on   the  other  han^ 
are    all  short,    and  probably   constitute  the  so-called  comma  tract 
Schultze. 

Since  fibers  continue  to  enter  the  cord  at  different  levels,  those  thi 
have  entered  below  arc  [mshed  more  and  more  toward  the  median  line* 
It  will  thus  be  seen  tliat  the  column  of  Goll  is  made  up  almost  eDlirrly 
of  long  fibers,  and  that  the  column  of  Bunlach  also  contains  long  fibt*r«, 
although  it  is  probable  that  the  short  ones  predominate.  The  hv^ 
fibers  are  concerned  in  muscular  coordination  and  ei|uilibrium.  It  ** 
likely  that  the  fibers  of  [>ain  and  temperature  sense,  although  enteriair 
by  the  posterior  roots,  do  not  pass  up  through  the  posterior  columns*  l*u* 
rather  through  the  gray  substance  of  the  spinal  cord. 


ice 


.^Sacmi 


Fig.  70,— Diiijrram  showing  Uk*  jrnmpluira  undplez* 
Ufl4Aof  thesplnul  11  erven  (redrawn  after  nak«r). 
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Since  the  post-natal  growth  of  the  vertebrae  is  more  rapid  than  that 
of  the  cord,  it  follows  that  the  spinal  nerves  assume  a  more  and  more 
oblique  position,  until  finally  the  spinal  segments,  each  of  which  con- 
sists of  an  anterior  and  posterior  nerve-bundle  with  a  transverse  plane 
of  white  substance,  lie  considerably  above  the  vertebrae  after  which  they 
are  named  (see  Fig.  65).  The  following  table  (Starr,  modified  by  Mills 
and  Dana  from  the  experimental  and  clinical  studies  of  Thorburn  and 
others)  shows  the  localization  of  function  (not  organs)  in  the  diiferent 
segments  of  the  cord : 

Localization  of  the  FunctioriB  of  the  Segments  of  the  Spinal  Cord, 


Skomemt. 
Fint  cerrical. 


Second  and  third 
cervical. 


Fourth  cervical. 


Fifth  cervical. 


Sixth  cervical. 


Seventh  cervical. 


Eighth  cervical. 


PintdonaL 


Second  donal. 


Muscles. 
Rectus  laterales. 
Rectus  capitis. 
Anticus  and  posticus. 
Sterno-hyoid. 
Sterno-thyroid. 
Stemo-mastoid. 
Trapezius. 
Scaleni  and  neck. 
Omo-hyoid. 
Diaphragm. 

Diaphragm. 

Deltoid. 

Biceps. 

Ck)raco-brachialis. 

Supinator  longus. 

Rhomboid. 

Supra-  and  iufra-spi- 
natus. 

Deltoid. 

Biceps. 

Coraco-brachialis. 

Brachialis  anticus. 

Supinator  longus. 

Supinator  brevis. 

Deep  muscles  of  shoul- 
der-blade. 

Rhomboid. 

Teres  minor. 

Pectoralis  (clavicular 
part). 

Serratus  magnus. 

Deltoid. 

Biceps. 

Bracnialis  anticus. 

Subscapular. 

Pectoralis  (clavicular 
part). 

Serratus  magnus. 

Triceps. 

Pronators. 

Rhomboid. 

Latissimus  dorsi. 

Triceps  (long  head). 

Extensors  of  wrist  and 
fingers. 

Pronators  of  wrist. 

Flexors  of  wrist. 

Subscapular. 

Pectoralis  (costal  part). 

Serratus  maenus. 

Latissimus  aorsi. 

Teres  major. 

Triceps  (long  head). 
Flexors    of   wrist    and 

fingers. 
Intrinsic  hand-muscles. 

Extensors  of  thumb. 
Intrinsic  hand-muscles. 
Thenar  and  hypothenar 
muscles. 


Reflex  and  Centebs. 


Hymoctumdrium  (?).  Sud* 
den  inspiration  pro- 
duced by  sudden  pres- 
sure beneath  the  lower 
border  of  the  ribs. 

Pupillary  (fourth  cervi- 
cal to  second  dorsal). 
Dilatation  of  the  pupil 
produced  by  irritation 
of  the  neck. 


Scapular  (fifth  cervical 
to  first  dorsal).  Irrita- 
tion of  skin  over  the 
scapula  produces  con- 
traction of  the  scap- 
ular muscles. 

SupinaJUrr  longus.  Tap- 
ping the  tendon  of  the 
supinator  longus  pro- 
duces flexion  of  fore- 
arm. 


Triceps  (fifth  to  sixth 
cervical).  Tapping  el- 
bow tendon  produces 
extension  of  forearm. 

Potlerior  wrist  (sixth  to 
eighth  cervical).  Tap- 
ping tendons  causes 
extension  of  the  hand. 


Anterior  wrist  (seventh  to 
eighth  cervical).  Tap- 
ping anterior  tendons 
causes  flexion  of  wrist. 

Palmar  (seventh  cervical 
to  first  dorsal).  Strok- 
ing the  oalm  causes 
closure  or  the  fingers. 


Sensation. 


Back  of  head  to  vertex 
and  neck.  ^Occipitalis 
major,  occipitalis  mi- 
nor, auricularis  maf- 
nus,  superflcialis  colli, 
and  supraclavicular.) 

Neck. 

Shoulder,  anterior  sur- 
face. 

Outer  arm.  (Supracla- 
vicular, circumflex, 
external  musculo-cU- 
taneous,  cutaneous.) 

Back  of  shoulder  and 
arm. 

Outer  side  of  arm  and 
forearm  to  the  wrist. 
(Supraclavicular,  cir- 
cumflex, external  cu- 
taneous, internal  cu- 
taneous, posterior  spi- 
nal branches.) 


Outer  side  and  front  of 
forearm. 

Back    of   hand,    radial 
distribution. 

(Chiefly  external  cu- 
taneous, internal  cu- 
taneous, radial.) 


Radial  distribution  in 
the  hand. 

Median  distribution  in 
the  palm,  thumb,  in- 
dex, and  one  half  of 
the  middle  finger. 

(External  cutane- 
ous, internal  cutane- 
ous, radial,  median. 
Eosterior  spinal 
ranches.) 

Ulnar  area  of  hand, 
baek,  and  palm,  in- 
ner border  or  forearm. 
(Internal  cutaneous, 
ulnar.) 

Chiefly  inner  side  of 
forearm  and  arm  to 
near  the  axilla. 

(Chiefly  internal 
cutaneous  and  nerve 
of  Wrisberg  or  less- 
er internal  cutane- 
ous) 

Inner  side  of  arm  near 
t/»  and  in  the  axilla, 
(Intercosto-numerai.) 
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8BG1UIIT. 

Second  to  twelfth 
dorsal. 


Muscles. 

Muscles  of  back  and  ab- 
domen. 
Erectores  spine. 


First  lumbar.  None. 

Second  lumbar.       Vastus  intemns. 


Third  lumbar. 
Fourth  lumbar. 

Fifth  lumbar. 


First  and  second 
sacral. 


Third,  fourth, and 
fifth  sacraL 


Sartorius;  adductors  of 

thigh. 
Flexors  of  thigh. 
Extensors  of  knee. 
Abductors  of  thigh. 


Outward  rotators. 
Flexors  of  knee. 
Flexors  of  ankle. 
Peronel. 
Extensors  of  toes. 


Calf-muscles. 

Glutei. 

Peronei. 

Extensors  of  ankle. 

Small  muscles  of  foot 

Perineal. 

Muscles  of  bladder,  rec- 
tum, and  external 
genitals. 


Reflex  and  Centebs. 

Epigastric  (fourth  to  sev- 
enth dorsal).  Tickling 
mammary  region 
causes  retraction  of 
the  epigastrium. 

Abdominal  (seventh  to 
eleventh  dorsal). 
Stroking  side  of  ab- 
domen causes  retrac- 
tion of  belly. 

Vaso-motor  centers.  Sec- 
ond dorsal  to  second 
lumbar. 

CfremaMerie  (first  to  third 
lumbar).  Stroking  in- 
ner thigh  causes  re- 
traction of  scrotum. 

PateUar.  Striking  pa- 
tellar tendon  causes 
extension  of  the  leg. 


Gluteal  (fourth  to  fifth 
lumbar).  Stroking 
buttock  causes  dimp- 
ling in  fold  of  buttock. 

Achillea  tendon.  Over- 
extension causes  rapid 
flexion  of  ankle,  called 
ankle-dontu. 


Plantar  (fifth  lumbar  to 
second  sacral).  Tick- 
ling sole  (»f  foot  causes 
fie  X  ion  of  toes  and 
retraction  of  leg. 

Genital  center. 

Vesical  center. 

Anal  center. 


Sensatiom. 

Skin  of  the  chest  and  sH- 
domen,  in  bands  run- 
nlng  around  and 
downward,  corre- 
sponding to  spinal 
nerves. 

Upper  gluteal  region. 
(Intercostals  and  dor- 
sal posterior  nerves.) 


Skin  over  groin  and 
ftont  of  scrotum.  (Ilio- 
hypogastric, ilio- in- 
guinal.) 

Outer  side  and  upper 
front  of  thigh.  Lum- 
bar region.  (Genito- 
crural,  external  cuta- 
neous.) 

Front  and  outer  side  of 
thigh.  Inner  side  of 
leg  and  foot. 

Inner  side  of  thigh,  leg. 
and  foot.  (Internal 
cutaneous,  long  sa- 
phenous, obturator.) 

Back  of  thigh  and 
outer  side  of  leg  and 
ankle ;  sole ;  dorsum 
of  foot.  (External 
popliteal,  external 
saphenous,  musculo- 
cutaneous, plantar.) 

Back  of  buttock  and 
thigh,  side  of  leg  and 
ankle:  sole;  dorsum 
of  foot. 

Circumanal  region, 
anus,  rectum,  penis, 
urethra,  vagina,  per- 
ineum. 

(Small  sciatic,  pudic. 
inferior  hemorrhoidal, 
inferior  pudendal.) 


To  the  foregoing  table,  which  illustrates  spinal  localization,  should 
be  added  another,  showing  what  functions  reside  in  the  pons  and  medulla, 
as  follows : 


Nuclei. 
III. 

IV. 


VI. 


XII.  I 


Sphincter  iris.     Ciliary  muscles. 

Levator  palpebrae  superioris.     Rectus  internus  (in  convergence). 
Rectus  superior.     Rectus  inferior. 
Obliquus  inferior. 
Obliquus  superior. 
(Upper  facial  group.) 


Y   f  (Associated  movement  of  levator  palpebrse.) 
'  I  Muscles  of  lower  jaw. 


Rectus  extern  us.  Rectus 
inter,  of  opposite  side 
in  lateral  movements. 


(Lower  facial  group.) 
Muscles  of  tongue. 


VII. — Facial  muscles. 
IX.  f  Muscles  of  pharynx. 
X.  <  Muscles  of  esophagus. 
XI.  (  Muscles  of  larynx. 


Sensory  Cortical  Area, — Owing  to  the  extensive  compensation  of  sen- 
sory fibers,  by  means  of  which  each  side  of  the  brain  sends  fibers  to  both 
sides  of  the  body,  it  is  impossible  to  map  out  the  center  with  precision. 
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It  is  generally  believed,  for  reasons  already  stated,  that  the  central 
convolutions  (motor  area)  contain  muscular  and  tactile  sensory  functions. 
These  are  also  spread  out  over  the  parietal  lobe,  and  it  is  possible,  in- 
deed probable,  that  the  sensory  zone  extends  to  the  mesial  surface  of 
the  hemisphere,  as  does  the  motor  area.  That  this  is  the  chief  sensory 
center,  as  claimed  by  some  observers,  is,  however,  very  questionable. 

From  the  cuneus,  fibers  pass  to  the  pulvinar,  forming  the  optic  radia- 
tion of  Gratiolet.  From  the  pulvinar  they  apparently  pass  to  the 
external  geniculate  bodies,  and  thence  to  the  anterior  corpus  quadrigemi- 
num.  The  optic  tracts  arise  by  two  roots  that  curve  round  the  crusta 
on  either  side  and  unite  immediately  in  front  of  the  tuber  cinereum. 
Fibers  from  the  two  tracts  pass  to  the  homologous  sides  of  both  retinae ; 
therefore  the  lesions  posterior  to  the  chiasm  give  rise  to  blindness  of 
half  of  the  retina  on  the  same  side. 

Vuual  Centers. — The  exact  center  for  ordinary  vision  is  in  the  cor- 
tex of  the  occipital  lobe  of  the  inner  surface  in  the  region  of  the  calca- 
rine  fissure.  A  higher  center  exists,  probably  located  in  the  ansular 
gyrus,  a  lesion  of  which  produces  mind-blindness ;  this  is  a  conaition 
in  which  vision  is  not  lost,  but  the  objects  seen  are  not  recognized 
by  the  individual.  Ferrier  says  that  a  lesion  in  this  region  sometimes 
gives  rise  to  crossed  amblyopia.  The  eye  opposite  to  the  lesions  is  chiefly 
affected,  though  vision  is  also  restricted  in  the  eye  on  the  same  side  of 
the  lesion  (visual  tract). 

Olfactory  Center. — This  is  located  in  the  anterior  part  of  the  uncinate 
convolution,  on  the  inner  surface  of  the  temporal  lobe.  It  is  possible, 
too,  that  fibers  pass  from  this  region  through  the  anterior  commissure  to 
the  cortex  of  the  opposite  hemisphere. 

Avditory  Center. — A  lesion  in  the  posterior  part  of  the  first  temporal 
convolution  produces  a  deafness  in  the  opposite  ear  that  is  transient  in  cha- 
racter, owing  to  compensation.  Bilateral  lesions  produce  complete  deaf- 
ness. Mind-deafness,  or  an  inability  to  understand  spoken  words,  has 
resulted  from  a  lesion  in  the  first  temporal  convolution  of  the  left  side. 

Speech  Center. — The  articulate  speech  center  is  located  in  the  poste- 
rior part  of  the  left  third  or  inferior  frontal  convolution,  and  in  the  ad- 
jacent part  of  the  ascending  frontal  in  right-handed  people  (but  on  the 
right  side  in  left-handed  persons). 

It  is  not  known  exactly  what  part  the  island  of  Reil  plays  in  articu- 
late speech.  Word-blindness  results  from  a  lesion  in  the  angular  gyrus. 
Word-deafness  results  from  a  lesion  in  the  posterior  part  of  the  first  left 
temporal  convolution. 

Taste  Center. — The  area  of  cortical  representation  is  unknown.  By 
some  it  is  located  in  the  gyrus  hippocampus. 

Psychic  Centers. — It  is  possible  that  the  frontal  lobes,  anterior  to 
the  precentral  fissure,  contain  the  psychic  centers.  Such  extensive 
compensation  probably  exists  that  no  ordinary  lesion  produces  mental 
aberration,  but  these  centers  are  probably  represented  by  the  whole 
cortex. 

The  function  of  the  cerebellum  is  that  of  coordination.  Fibers  pass 
from  its  cortex  to  that  of  the  cerebrum,  and  vice  versa.  The  impressions 
derived  from  the  cerebrum  are  believed  to  be  inhibitory. 

Peripheral  impressions  reach  the  cerebellum  through  the  direct  cere- 
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bellar  tracts  of  the  lateral  columns  of  the  cord,  and  also  from  fibers  de- 
rived from  cells  in  the  nuclei  of  the  columns  of  Goll  and  Burdach. 

Motor  impulses  run  from  the  cerebellar  cortex  to  the  motor  reeion 
of  the  cerebral  cortex  by  way  of  the  superior  or  middle  peduncle,  and  by 
way  of  the  inferior  peduncle  (restiform  body)  to  the  multipolar  ganglion- 
cells  of  the  anterior  horns. 

aBNBBAIj  AND  TOPICAL  DIAQNOSIS. 

Nervous  diseases  are  usually  spoken  of  either  as  being  functional 
or  organic ;  but,  as  our  methods  of  research  become  more  refined  and 
our  technic  more  perfect,  the  breach  between  these  two  groups  is  being 
gradually  but  steadily  lessened. 

Organic  nervons  diseases  may  be  produced  by  two  types  of  lesions : 

1.  Irritative^  causing  an  increase  of  function,  continuous  or  inter- 
mittent. 2.  Destructive,  resulting  in  paralysis  of  motion  or  sensation, 
or  both. 

Irritative  lesions  are  prone  to  become  destructive  in  course  of  time. 
They  may  be  operative  in  the  upper  segment,  which  includes  the  brain 
and  fibers  leading  to  or  from  it  as  far  as  the  ganglion-cells  of  the  cord ; 
or  in  the  lower  segment,  including  the  multipolar  ganglion-cells  of  the 
anterior  horn,  together  with  the  peripheral  motor  and  sensory  nerves. 

When  a  complete  pathway  is  involved  a  systemic  disease  is  said  to  be 
produced.  When  two  or  more  paths  or  neuron  complexes  are  simul- 
taneously involved  combined  systemic  disease  results. 

Brain-lesions  may  be  (a)  focal  or  (6)  diffuse.  Cord-lesions  are  either 
(a)  transverse,  (6)  focal,  or  (c)  insular  (a  series  of  foci). 

Cord-lesions  result  in  ascending  or  descending  degeneration,  the  de- 
structive process  travelling,  as  a  rule,  in  the  direction  in  which  impulses 
are  normally  transmitted.  lu  the  fillet  degeneration  may  extend  up  or 
down. 

The  theory  has  been  advanced  that  the  vulnerability  of  the  tracts  of 
the  spinal  axis  is  in  direct  proportion  to  the  degree  of  their  functional 
activity  ;  hence  the  reflex  (sensory  and  pyramidal)  tracts  are  more  likely 
to  degenerate  under  nutritional  disturbances  or  toxic  processes  than 
other  parts. 

It  has  been  supposed  that  the  tardy  myelination  of  the  pyra- 
midal tracts  predisposes  to  various  nervous  maladies,  and  particularly  to 
those  of  a  convulsive  type.  The  following  may  be  accepted  as  a  general 
rule :  the  motor-nervous  system  is  the  last  to  develop,  the  first  to  lose, 
and  the  last  to  regain,  its  function ;  while  the  sensory  nervous  system  is 
the  first  to  develop,  the  last  to  lose,  and  the  first  to  regain,  its  function. 
In  making  a  diagnosis  it  is,  therefore,  of  the  utmost  importance  to  try  to 
determine  the  locality  and  extent  of  the  morbid  process,  and  to  ascertain 
whether  the  lesion  is  a  focal  or  systemic  one.  The  symptomatology  of 
systemic  diseases  is  pretty  constant,  and,  except  in  their  very  incipiency, 
they  are  usually  not  difficult  of  diagnosis.  The  symptoms  of  focal  dis- 
eases, on  the  other  hand,  vary,  of  necessity,  according  to  the  location 
of  the  focus.  They  are  often  difficult  and  at  times  impossible  to  diag- 
nose. Especially  is  this  true  of  lesions  occurring  in  the  frontal  lobes 
of  the  cerebrum,  in  the  basal  ganglia,  and  in  the  cerebellum. 

Since  the  study  of  the  motor  centers  and  tracts  has  been  pursued 
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with  80  much  more  success  than  that  of  the  sensory  system,  positive  or 
negative  motor  phenomena  occurring  in  the  course  of  nervous  diseases 
furnish  us  with  much  more  valuable  information  than  do  sensory  mani- 
festations. 

Further,  motor  symptoms  are  objective,  and  consequently  appeal  to 
us  in  a  much  greater  degree  than  the  sensory  symptoms,  which  are 
purely  subjective,  and  the  elicitation  of  which  depends  so  much  upon 
the  mental  capability  of  the  patient. 

Irritative  motor-lesions  produce,  according  to  the  degree  of  irritation, 
either  fibrillary  muscular  twitchings  or  mild  or  severe  convulsions,  tonic 
or  clonic  in  character. 

Destructive  motor-lesions,  according  to  their  extent,  produce  mere 
muscular  weakness,  paresis,  or  actual  paralysis  of  a  single  muscle, 
groups  of  muscles,  or  of  the  entire  musculature  of  one  or  more  limbs. 

Irritative  sensory  lesions  give  rise  to  neuralgia,  hyperesthesia,  or 
hyperalgesia. 

Destructive  sensory  lesions  cause  a  more  or  less  complete  absence  of 
sensation,  as  analgesia,  anesthesia,  or  loss  of  temperature-sense. 

Upper-segment  or  Upper-si/stem  Diseases. — A  lesion  occurring  in  the 
motor  pathway  anywhere  between  the  cortex  and  the  multipolar  cells 
of  the  anterior  horns  (but  not  including  the  latter)  gives  rise  to  the 
following  symptom-complex :  Loss  of  motion,  both  automatic  and  vo- 
litional, and  chiefly  on  the  side  of  the  body  opposite  to  the  lesion.  The 
paralysis  is  usually  spastic  in  type.  The  muscles  resist  passive  move- 
ments, showing  that  their  tone  is  increased.  This  is  relative,  and  is  due 
to  the  removal  of  cerebral  inhibition,  which  allows  the  lower  centers 
free  play.  They  also  tend  to  undergo  shortening,  and  contractures  re- 
sult. Reflexes  are  increased  chiefly  on  the  side  opposite  the  lesion,  but 
also  on  the  same  side,  the  increase  being  the  result  of  the  removal  of 
cerebral  influences. 

Owing  to  inactivity,  the  muscles  of  the  paralyzed  members  undergo 
a  more  or  less  marked  atrophy,  though  there  are  no  degenerative 
changes,  since  the  neuron  bodies  are  intact.  For  the  same  reason  the 
response  to  electric  stimulation  is  not  interfered  with. 

An  irritative  lesion  of  this  upper  system,  particularly  when  operative 
in  or  upon  the  cortical  region,  gives  rise  to  tonic  or  clonic  convulsive 
movements.  When  the  lesion  is  localized  to  a  single  center,  focal  or  so- 
called  Jacksonian  epilepsy  results.  The  cortex  is  wonderfully  tolerant, 
when  the  lesion  is  of  gradual  onset  and  the  parts  accommodate  them- 
selves to  the  slowly  increasing  pressure.  However,  a  local  irritative  le- 
sion may  at  first  cause  widespread  symptoms,  due,  as  Nothnagel  pointed 
out,  to  pressure,  vascular  disturbances,  or  irritative  inhibition. 

Lower-segment  or  Loiver-system  Diseases. — This  includes  the  periph- 
eral neuron  system.  Since  there  is  no  crossing  of  the  fibers,  the  lesion 
and  resulting  paralysis  are  on  the  same  side  of  the  body.  The  paraly- 
sis, however,  is  of  the  flaccid,  flail-like  variety,  hyj)otonus  being  present. 
The  muscles  ofier  no  resistance  whatever  to  passive  movement,  contrac- 
tures do  not  occur,  and  reflexes  are  lost.  Extreme  degrees  of  wasting 
occur  in  this  type  of  paralysis,  owing  partly  to  disuse,  but  chiefly  to  the 
fact  that  the  neuron  body,  the  nutritional  or  trophic  center  for  the  fiber, 
is  injured.     Pathologic  changes  therefore  take  place  in  the  muscles 
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themselves,  and  form  a  true  degenerative  atrophy.  The  protoplasm 
first  becomes  granular,  and  then  fatty;  it  then  breaks  down  and  is 
absorbed.  Its  place  is  taken  by  the  connective  tissue,  which  is  both 
relatively  and  absolutely  increased,  so  that  in  the  course  of  time  fibrous 
masses  alone  remain.  Electric  changes  also  occur.  The  muscles  first 
cease  to  respond  to  the  faradic  current,  and  soon  respond  in  an  abnormal 
manner  to  the  galvanic.  Instead  of  short,  sharp  contractions,  they  react 
in  a  slow,  wavy  manner,  ACC  being  stronger  than  KCC.  Irritative 
lesions  of  this  system  cause  fibrillary  muscular  contractions  and  periph- 
eral convulsions,  of  which  laryngismus  stridulus  is  a  type. 


I.  DISEASES  OF  THE   PERIPHERAL  NERVES. 
NEURITIS. 

Definition. — An  inflammation  of  a  nerve  or  of  its  fibrous  envelope. 

Patiiology. — A  true  neuritis  is  almost  always  an  infiammation  of  the 
nerve-sheath  or  of  the  septa  between  the  fasciculi,  and  usuallv  begins  as 
a  perineuritis.  The  so-called  parenchymatous  neuritis  is  really  a  degen- 
erative process ;  it  is  prone  to  follow  neuritis,  and  is  the  result  of  ex- 
cessive or  prolonged  irritation  or  of  pressure  by  the  products  of  inflam- 
mation. The  affected  nerve  becomes  red  and  swollen.  The  sheath  be- 
comes hyperemic  and  the  seat  of  a  round-cell  infiltration. 

We  may  have  SLverineuritu  or  an  interstitial  neuritis.  Again,  these 
may  he  focal  or  diffuse  {disseminated\  involving  limited  patches  or  con- 
tinuous areas  of  a  nerve.  Finally,  many  nerves  may  be  simultaneously 
affected,  constituting  a  multiple  neuritis.  In  the  parenchymatous  form 
the  ordinary  signs  of  inflammation  are  absent.  The  nuclei  of  the  sheath 
increase  in  size  and  number,  and  the  protoplasm  about  them  increases  in 
amount.  The  white  substance  of  Schwann  becomes  segmented,  breaks 
up  into  droplets,  then  becomes  granular  and  fatty,  and  is  finally  ab- 
sorbed. The  axis-cylinder  becomes  discontinuous  at  the  site  of  disorgan- 
ization of  the  myelin.  Ultimately,  there  may  be  seen  scattered  promis- 
cuously among  the  more  or  less  healthy  fibers  the  withered  nerve-sheaths, 
containing  many  nuclei,  some  granular  debris,  and  pigment.  Occasion- 
ally fatty  aggregations  occur  along  the  nerve.  Leyden  has  termed  this 
condition  lipomatous  neuritis^  but  it  is  not  worthy  of  a  special  name,  as 
it  is  only  a  stage  in  the  ordinary  degenerative  process. 

Parenchymatous  degeneration  is  similar  to  the  secondary  or  Wallerian 
degeneration  previously  mentioned.  It  is  the  chief  lesion  in  multiple 
neuritis,  though  in  this  disease  changes  have  also  been  found  in  the  mul- 
tipolar ganglion-cells  of  the  anterior  horns. 

Etiology. — {n)  Focal  neuritis  may  be  due  to — (1)  Exposure  or  cold 
(the  so-called  rheumatk'  neuritis).  ('2j  Extension  of  inflammation  from 
neighboring  parts.  (8)  Traumatism — wounds,  compression,  excessive 
stretching  resulting  from  fractures  or  dislocation.  (4)  Microbic  and 
autogcnetic  poisons. 

(b)  Multiple  neuritis  may  be  due  to — (1)  Poisons  of  extrinsic  origin 
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— alcohol,  carbon  bisulfid,  lead,  arsenic,  mercury,  ether.  (2)  Poisons 
resulting  from  the  infectious  fevers  (typhoid,  diphtheria,  variola,  typhus, 
leprosy,  beri-beri,  measles,  syphilis,  tuberculosis,  septicemia,  malaria,  in- 
fluenza). (3)  Cachexias,  anemia,  carcinoma.  (4)  Auto-intoxication.  (5) 
Cases  arise  in  which  no  definite  cause  can  be  ascertained ;  these  are  tne 
so-called  idiopathic  or  spontaneous  cases. 

Symptoms.— ^a)  Focal  Neuritis. — In  localized  neuritis  the  symptoms 
vary  according  to  tne  function  of  the  nerve  involved.  In  the  case  of  a 
sensory  nerve  there  is  pain,  usually  of  a  boring  or  shooting  charac- 
ter, along  its  course  and  distribution.  There  is  also  tenderness  on 
pressure  along  the  nerve,  and  especially  at  its  point  of  emergence  from 
bony  canals.  Weir  Mitchell  believes  this  to  be  due  to  irritation  of  the 
nervi  nervorum.  The  skin  is  generally  hyperalgesic  (though  tactile 
sensation  is  often  lowered),  reddened,  sometimes  edematous,  and  local 
sweatings  may  occur.  In  the  more  chronic  cases  trophic  symptoms 
eventually  arise,  as  glossiness  of  the  skin  and  an  impaired  growth  of 
the  nails.  When  a  motor  nerve  bears  the  brunt  of  the  attack  fibril- 
lanr  twitchings  will  be  observed  in  the  muscles  it  supplies,  and  are  soon 
followed  by  more  or  less  impairment  of  motion,  even  amounting  to  paral- 
ysis ;  sometimes  contractures  occur,  and  ultimately  wasting  of  the  mus- 
cles, and  even  reactions  of  degeneration,  take  place.  When  both  motor 
and  sensory  nerves  are  simultaneously  involved  the  symptoms  will  neces- 
sarily partake  of  a  mixed  character.  The  constitutional  symptoms  are, 
as  a  rule,  of  little  moment. 

(ft)  Multiple  neuritis  is  an  involvement  of  the  peripheral  nerves  in 
various  parts  of  the  body,  affected  simultaneously  or  in  quick  succession, 
and  due  to  endogenous  or  exogenous  poisons.  Lettsom's  paper,  pub- 
lished in  1789,  embodied  the  first  description  of  the  disease. 

Among  cases  due  to  poisons  of  extrinsic  origin  is  alcoholic  neuritis. 
In  1822,  James  Jackson,  of  Boston,  clearly  gave  its  clinical  history,  and 
Dumesnil  in  1864  published  the  result  of  an  autopsy  upon  a  case.  Other 
pioneers  were  Leyden,  Buzzard,  and  Ross.  This  is  the  most  common 
type  of  multiple  neuritis.  It  results  from  spirit-drinking  in  moderate 
amounts  and  continued  over  a  long  time.  The  onset  is  generally  slow, 
being  preceded  by  gastric  catarrh,  insomnia,  tingling  of  the  extremities,  a 
rapid,  weak  heart,  and  a  tendency  to  sweating  on  exertion.  Some  mus- 
cular twitching  and  paresis  may  exist  contemporaneously,  but  the  loss 
of  power  soon  becomes  more  marked — first  in  the  lower  and  then  in  the 
upper  extremities,  the  extensors  being  chiefly  affected.  Wrist-drop  and 
foot-drop  follow.  Occasionally  paraplegia  and,  more  rarely  still,  a  loss 
of  control  of  the  bladder  and  rectum  take  place.  Fever  is  rarely  pres- 
ent. Sensory  symptoms  may  vary  from  the  tingling  or  numbness 
already  noted  to  burning  or  boring  pains  of  great  severity.  The  skin 
is  hyperesthetic  at  first,  at  all  events.  Later,  paresthesije  develop,  with 
anesthesia  and  a  more  or  less  decided  loss  of  muscular  sense.  The  mus- 
cles are  tender  when  touched. 

The  cutaneous  reflexes  are  preserved  unless  the  anesthesia  is  marked. 
The  knee-jerks  are  generally  lost,  though  exceptionally  they  may  be  in- 
creased. In  the  less  severe  cases  a  certain  amount  of  incoordination 
may  be  present.     When  this  is  the  case  the  absence  of  the  knee-jerk, 
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the  loss  of  muscular  sense,  ataxia,  and  the  pains  in  the  extremities  sim- 
ulate locomotor  ataxia,  and  the  term  psettdo-tabes  has  been  applied  to 
the  condition.  Yaso-motor  and  trophic  symptoms  appear,  and  in  some 
cases  the  special  senses  are  involved  (impairment  of  vision,  amblyopia, 
limitation  of  the  color-field).  The  cerebral  symptoms  are  important 
They  may  be  so  slight  as  to  consist  merely  of  loss  of  memory,  irri- 
tability, perhaps  an  hallucination  or  illusion  (particularly  after  night- 
fall, and  especially  if  the  patient  has  had  insomnia),  or  they  may  be  of 
the  type  and  degree  seen  in  general  paralysis.  The  duration  of  an 
attack  varies  from  a  few  weeks  to  a  year  or  so. 

Arsenic  7ieuritis  differs  from  the  above  in  that  the  head-symptomi 
are  generally  absent.  The  onset  may  be  much  more  abrupt  and  the 
course  is  usually  shorter. 

Carbon  bisulfid  neuritis  occurs  chiefly  in  workers  in  rubber-factories. 
There  are  noted  intense  frontal  headache,  giddiness,  marked  excitability, 
muscular  cramps,  and  possibly  convulsions.  Saturnine  neuritis  is  con- 
fined to  motor  nerves,  and  especially  to  those  of  the  upper  extremities. 
Very  rarely  some  disturbance  of  sensibility  may  result.  Lesions  of  the 
anterior  cornua  are  more  likely  to  occur  in  saturnine  multiple  peuritis 
than  in  any  of  the  other  varieties.  Head-symptoms  are  not  common, 
but  optic  neuritis  and  convulsions  may  occur. 

Gases  due  to  an  attack  of  some  infectious  disease  may  be  local  or 
multiple,  and  generally  present  the  same  symptoms  as  neuritis  due  to 
any  other  cause.  (1)  Malarial  Neuritis, — According  to  Romberg, 
malaria  gives  rise  at  times  to  ^intermittent  paraplegia.'*  The  legs  of 
the  patient  suddenly  become  paralyzed,  with  or  without  alteration  of 
sensation  or  loss  of  control  of  the  sphincter.  That  the  cause  is  probably 
malarial  is  shown  by  the  fact  that  the  condition  is  periodic,  each  attack 
subsiding  with  a  critical  sweat,  and  finally  yielding  to  quinin.  (2) 
Recurring  Multiple  Neuritis, — A  few  cases  have  been  reported  in 
which  attacks  of  more  or  less  widespread  paralysis,  due  to  neuritis, 
have  recurred. 

Spontaneous  or  the  so-called  idiopathic  neuritis  does  not  differ  from 
the  general  type  of  the  disease,  except  that  no  cause  can  be  discovered 
to  account  for  it. 

Diagnosis. — This  does  not  present  any  difficulty,  as  a  rule.  The 
spontaneous  cases,  in  the  early  stages,  may  simulate  acute  spinal  paraly- 
sis or  acut*"  ascending  parab/sis.  The  fever,  palsy,  electric  change,  and 
the  loss  of  knee-jerks  are  common  to  botli,  but  in  acute  spinal  paralysis 
there  are  never  any  sensory  symptoms.  The  palsy  in  idiopathic  cases 
rapidly  spreads,  but  soon  subsides  again. 

In  other  forms  of  peripheral  neuritis  the  onset  is  not  only  apt  to  be 
less  abrupt,  but  some  sensory  symptoms  are  almost  invariably  present: 
the  distribution  of  the  palsy  is  more  symmetric  bilaterally,  and  after 
it  has  reached  its  acme  no  improvement  takes  place  for  a  few  weeks  or 
months.  In  ascending  paralysis  there  are  no  sensory  symptoms,  the 
knee-jerks  are  preserved,  there  is  neither  muscular  atrophy  nor  electric 
change,  and  the  order  in  which  the  paralyses  supervene  differs  from 
that  of  peripheral  neuritis. 

Cases  of  pseudo-tabes  are  sometimes  confounded  with  locomotor  ataxia. 
The  main  points  of  differentiation  are  included  in  the  following  table: 
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Pseudo-tabes.  *    Locomotor  Ataxia. 

The  coarse  is  shorter,  and  often  results      The  course  is  progressive  from  bad  to 
in  recovery.  worse,  and  chronic  in  nature. 

Pain  is  never  of  the  fulgurant  type.  Fulgurant  pains  oflen  are  present.   Pain- 

crises  are  almost  diagnostic. 

There  is  tenderness  over  the  nerve-trunks.      There  is  no  tenderness  over  the  nerves. 

Sensory  disturbances  are  more  marked      Sensory  disturbances  are  less  marked, 
(tinglinff  and  numbness). 

Argyl^Robertson  pupil  is  absent  Arj^ll-Robertson  pupil  is  present 

There  is  a  '*  foot-arop/'  with  the  typical      No ''^  foot-drop.''   The  toes  are  raised,  and 
'*  steppage "  gait  the  foot  is  brought  down  flatly,  with 

the  heel  first. 

Paralysis  is  often  present.  There  is  no  actual  loss  of  power. 

Prognosis. — Peripheral  neuritis  may  terminate  in  one  of  the  fol- 
lowing ways,  according  to  Drs.  Gibson  and  Fleming*:  1.  In  complete 
recovery ;  2.  With  damaged  peripheral  nerves ;  3.  With  injury  to  the 
central  nervous  system,  such  as  to  cause  symptoms  of  ataxia,  spastic 
paraplegia,  or  disseminated  sclerosis ;  4.  In  death,  from  failure  of  the 
organic  centers,  especially  that  of  respiration.  The  prognosis  is  gen- 
erally good,  though  in  the  acute  variety  (from  any  capse)  it  should  be 
guarded,  and  occasionally  is  grave.  Exposure  and  chill,  alcohol,  diph- 
theria, and  beri-beri  give  rise  to  the  most  serious  types,  and  often  cause 
death  by  failure  of  the  heart  or  respiration  or  by  coagula  in  the  vessels. 
Mild  cases  may  entirely  recover  in  a  few  weeks,  while  severe  ones  often 
require  a  year  or  two. 

Treatment. — First  ascertain  the  cause,  and,  if  possible,  remove  it. 
It  may  be  unwise  in  alcoholic  cases  to  stop  the  alcohol  suddenly,  but  each 
case  must  be  judged  on  its  merits.  Rest  is  very  important,  and  all 
sources  of  worry  should  be  stopped.  Locally,  anodynes  may  be  em- 
ployed and  the  part  wrapped  in  cotton  wool.  In  febrile  cases,  especially 
in  the  earlier  stages,  the  salicylates  are  valuable.  The  general  health 
should  be  toned  up  by  strychnin  and  tonics,  and  by  nourishing  but  eas- 
ily digestible  food.  Further  medication  will  depend  upon  the  etiology, 
quinin  being  demanded  in  malarial,  and  mercury  or  the  iodids  in  sypni- 
litic  cases.  As  soon  as  the  acute  symptoms  have  subsided  massage  and 
passive  movements  should  be  begun,  galvanism  applied  to  the  muscles, 
and  warm- water  or  sulphur  baths  administered. 
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This  is  a  tropical  disease,  characterized  by  weakness,  wasting  of  the 
muscles,  paralysis,  anasarca,  anemia,  numbness,  pain,  areas  of  anes- 
thesia, and  diminution  or  loss  of  tendon-reflexes.  There  are  two  forms, 
the  (leute  and  the  chronic.  Its  etiology  is  obscure,  though  it  is  apt  to 
supervene  upon  any  condition  that  impoverishes  the  physical  or  nervous 
vitality.  Intestinal  parasites  have  been  said  to  cause  it.  Ogata  of 
Tokio  has  described  a  specific  bacillus  ;  Pikelharing  and  Winkler,  how- 
ever, claim  that  it  is  due  to  a  micrococcus.  Whatever  its  cause,  the 
researches  of  these  latter  observers,  together  with  those  of  Baelz  and 
Sheube  in  Japan,  prove  it  to  be  a  peripheral  multiple  neuritis.  The 
symptoms  of  the  acute  form  are  fever,  anemia,  general  edema,  eff*usion 
into  the  serous  cavities,  dyspnea,  precordial  pain,  vomiting,  and  periph- 
*  Edinburgh  HospUal  Repor(j<y  vol.  iii. 
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eral  paralysis.  Death  often  results,  even  in  a  few  days,  from  emboli 
or  thrombi  in  the  pulmonary  or  systemic  circulation.  In  the  chronic 
form  the  symptoms  are  less  pronounced.  The  face  is  apt  to  be  puffy, 
and  palpitation  and  serious  cardiac  dilatation  may  occur.  The  gait  is 
tottering,  the  muscles  are  somewhat  wasted,  the  tendon-reflexes  are  lost, 
and  paresthesia  develop. 

The  cases  associated  with  the  cachectic  states  may  be  general ;  though 
usually  they  are  local  and  of  the  interstitial  variety  of  neuritis. 

The  cases  due  to  auto-intoxication  are  usually  associated  with  fever, 
and  at  first  simulate  rheumatism  or  some  infectious  disease.  Soon, 
however,  the  tingling,  pain,  palsy,  loss  of  the  knee-jerks,  and  anesthesia 
reveal  the  neuritis.  Death  may  result  from  cardiac  or  repiratory  paral- 
ysis.    When  life  is  spared  the  convalescence  is  exceedingly  slow. 


NEUROMATA. 


Neuromata,  or  tumors  of  nerves,  have  been  described  as  (a)  true 
and  {b)  false. 

(a)  True  neuromata  consist  of  medullated  or  non-meduUated  nerve- 
fibers  (the  myelinic  and  amyelinic  varieties — Virchow),  and  rarely  of 
ganglion-cells  also. 

(6)  Fahe  neuromata  contain  no  nerve-elements.  The  growth  is  situ- 
ated on  the  nerve-trunk  itself,  and  consists  of  either  fibrous,  myxoma- 
tous, gliomatous,  or  sarcomatous  tissue. 

Neuromata  have  also  been  classified  according  to  their  situation  as 
(1)  Stump  neuromata,  or  bulbous  nerves ;  (2)  Subcutaneous  neuromata, 
or  tubercula  dolorosa;  (3)  Nerve-trunk  neuromata;  (4)  Plexiform 
neuromata. 

(1)  Stump  neuromata  develop  on  stumps  or  on  the  ends  of  divided 
nerves  as  the  result  of  traumatism.  They  may  consist  of  fibrous  tissue, 
but  are  usually  myelinic. 

(2)  Subcutaneous  tumors^  or  tubercula  dolorosa^  are  painful,  as  the 
latter  word  implies,  and  are  apt  to  be  multiple.  In  individuals  so 
afflicted  nerve-trunk  neuromata  may  coexist. 

(3)  Nerve-trunk  neuromata  are  usually  multiple.  In  one  case  quoted 
by  Gowers  as  many  as  3020  were  found.  They  may  be  true  or  false. 
In  the  former  case  the  nerve-fibers  are  less  apt  to  be  interfered  with  than 
in  the  heterologous  growth. 

(4)  Plexiform  neuromata  consist  of  beaded  and  tortuous,  interlacing 
neural  cords.     They  are  usually  congenital. 

IStiolog^. — Neuromata  may  be  due  to  traumatism.  When  multiple, 
however,  they  are  usually  hereditary,  occurring  in  families  of  a  neurotic 
or  strumous  diathesis.     They  are  most  commonly  found  in  men. 

Symptoms. — There  may  be  none.  When  present  their  character 
necessarily  depends  on  the  nature  of  the  nerve  involved  and  whether  the 
lesion  is  an  irritative  or  destructive  one.  More  or  less  pain,  numbness 
or  tingling,  paraesthesia,  and  palsy  are  among  the  most  common  symp- 
toms. Various  reflex  manifestations  have  been  described,  and  epilepti- 
form convulsions  have  been  attributed  to  their  presence. 

Treatment. — Apart  from  anodynes,  operative  measures  are  alone 
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of  value,  except  when  the  tumors  are  the  result  of  syphilis,  as  occasion- 
ally happens ;  in  such  cases  specific  treatment  must  be  employed. 

It  must  not  be  forgotten,  however,  that  stump  neuromata  may  occur 
in  those  hereditarily  predisposed,  in  which  case,  as  Bowlby  has  pointed 
out,  their  removal  will  almost  surely  be  followed  by  a  return. 


NEURALGIA. 


Definition. — Neuralgia  {nerve-pain)  is  the  result  of  some  irritation 
directly  or  indirectly  applied  to  a  nerve.  While  this  is  true  of  all  pain, 
yet  the  special  nerve-pain  under  consideration  presents  the  following 
characteristics:  1st.  In  its  distribution  it  follows  the  course  of  a  nerve- 
trunk  or  its  branches.  2d.  It  shows  a  tendency  to  shift  from  place  to 
flace.  3d.  The  presence  of  painful  points  {points  douloureux),  4th. 
ntermission  and  remission  of  pain. 

The  pain  of  neuralgia  varies  both  as  to  character  and  intensity.  It 
may  be  merely  a  mild  ache,  or,  on  the  other  hand,  it  may  give  rise 
to  the  most  excruciating  agony  ;  it  may  be  of  a  throbbing,  boring,  tear- 
ing, shooting,  or  burning  character,  or  it  may  come  on  in  shock-like 
paroxysms.  Any  nerve  in  the  body  may  be  affected.  Quite  often  one 
can  find  no  definite  cause  of  the  neuralgia,  and  as  we  are  not  certain  as 
to  its  ultimate  pathology,  it  may  be  due  to  some  slight  inflammation  of 
the  nerve,  or  to  hyperemia,  ischemia,  exudation,  and  the  like. 

Among  the  predisposing  causes  are — (1)  Age,  the  condition  being 
most  common  in  those  between  thirty-five  and  fifty  years,  and  less  so 
above  that  age.     It  is  least  common  in  children. 

(2)  Sex.  On  the  whole,  neuralgia  is  most  common  in  women,  though 
the  severer  grades  are  found  quite  as  frequently  in  men.  Sciatica  is 
more  common  in  men,  while  trigeminal  neuralgia  occurs  more  frequently 
in  women. 

(8)  Heredity.  Neuralgia  is  very  prone  to  occur  in  a  family  in 
which  hysteria,  epilepsy,  or  other  neurosis  or  psychosis  is  present. 

(4)  The  general  physical  condition.  In  persons  reduced  by  illness 
or  by  mental  or  physical  exertion,  and  in  anemia,  neuralgia  is  common. 

(5)  Occupation.  Painters  and  workers  among  metallic  dust  are 
specially  predisposed. 

The  exciting  causes  are — (1)  Exposure  to  cold  and  wet.  (2)  Me- 
chanical, chemical,  or  thermal  irritation,  including  compression.  (3) 
Traumatism.  (4)  Neuromata.  (5)  Infectious  diseases.  (6)  Rheuma- 
tism and  gout.  (7)  Endogenous  or  exogenous  poisons.  (8)  Local  dis- 
ease in  the  course  of  the  nerve,  or  of  the  mouth,  nose,  or  orbit. 

We  are  hardly  justified  to-day  in  speaking  of  idiopathic  neuralgia. 
Such  cases  probably  result  from  some  endogenous  or  exogenous  poison, 
an  auto-intoxication,  or  malaria,  rheumatism,  syphilis,  some  metallic 
poison,  or  alcohol  or  tobacco.  Finally,  a  form  exists  which  we  speak 
of  in  no  certain  manner  as  "  reflex  neuralgia,'*  and  which  is  said  to  re- 
sult from  disease  of  the  sexual  or  other  organs  often  remote  from  the 
painful  nerves. 

Ctoneral  Ssrmptomatology. — The  neuralgic  attack  may  be  of  sudden  or 
slow  onset,  with  or  without  prodromata.  When  the  latter  exist  they  con- 
sist of  a  sense  of  uneasiness,  perverted  sensations,  chilliness,  and  stinging 
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or  slight  burning  pains.  The  pain  may  be  of  the  character  previously 
described,  either  strictly  localized  or  radiating  to  neighboring  nerves, 
and  may  be  aggravated  by  drafts,  movements,  or  mental  perturbation. 
On  pressure  certain  tender  or  painful  spots  will  be  found,  especially 
where  the  nerves  emerge  from  deeper  parts  and  become  superficial.  The 
affected  part  is  usually  hyperesthetic ;  occasionally,  however,  it  is  anes- 
thetic, and  may  continue  so  for  some  time  after  an  attack. 

Reflex  muscular  contraction  may  be  present  in  proportion  to  the  in- 
tensity of  sensory  irritation.  Vaso-motor  symptoms  manifest  them- 
selves in  the  flushing  or  blanching  of  the  affected  part  and  in  increased 
secretions,  as  sweating. 

Trophic  disturbances  may  result  in  temporary  or  permanent  changes. 
To  the  former  belong  the  herpetic  and  urticarial  eruptions,  while  the  latter 
groups  include  change  of  color  in,  loss  of,  or  overgrowth  of  the  hair, 
various  changes  in  the  skin  (as  pigmentation  and  morphea,  and  even 
ulceration,  though  in  the  latter  instance  there  is  probably  a  more  pro- 
found pathologic  change  than  that  which  we  regard  as  the  cause  of  neur- 
algia). Unless  the  attacks  are  severe  or  prolonged,  however,  the  general 
system  seldom  suffers. 

Neuralgia  may  be  divided  into  the  following  groups  :  neuralgia  of  the 
head,  neck,  trunk,  upper  and  lower  extremities  ;  neuralgia  of  the  genitak 
and  rectal  region  ;  and  visceral  neuralgias. 

TIC  DOULOUREUX. 

This  is  a  neuralgia  involving  one  or  more  of  the  branches  of  the  fifth 
nerve.  It  varies  greatly  in  character  and  intensity  in  different  cases, 
and  in  its  severest  forms  is  one  of  the  most  terrible  of  all  the  diseases 
of  the  nervous  system. 

The  pathology  is  doubtful.  In  those  cases  that  have  been  subjected 
to  surgical  operation,  excised  portions  of  the  nerves  sometimes  were 
normal  and  sometimes  contained  a  moderate  number  of  degenerated 
fibers.  In  other  cases  in  which  the  Gasserian  ganglion  has  been 
removed  and  examined,  considerable  sclerosis  of  the  blood-vessels  has 
been  detected,  alterations  in  the  axis-cylinders  of  the  nerves,  and  occa- 
sionally moderate  changes  in  the  ganglion  cells.  It  is  not  known  exactly 
how  these  lesions  produce  the  symptoms,  but  it  is  probable  that  vascular 
alterations  are  exceedingly  important. 

The  etiology  is  various.  Neuropathic  heredity  appears  to  play  an 
important  part.  It  is  more  frequently  a  disease  of  late  than  of  early 
life.  Peripheral  irritation  is  frequently  found,  and  when  removed  often 
results  in  complete  cure.  Among  the  structures  disease  of  which  is  a 
frequent  cause  of  tic  douloureux  are  the  nose  and  the  cavities  enter- 
ing into  it,  and  the  mouth.  Lesions  of  the  former  structures  com- 
prise chronic  irritations,  spurs,  occlusion  of  the  nasal  openings,  and 
suppuration.  In  the  latter,  abscesses  at  the  roots  of  the  teeth,  irritated 
pulp,  and  occasionally  malpositions  of  the  teeth,  are  among  the  exciting 
factors.     It  is  possible  that  eye-strain  may  also  be  an  exciting  cause. 

The  symptoms  may  be  variable  in  extent,  duration,  and  intensity. 
In  the  mild  form  there  is  only  an  occasional  paroxysm,  limited  to  one 
of  the  branches  of  the  nerve,  such  as  the  type  that  occurs  in  acute 
coryza.  In  the  more  severe  form  there  may  be  repeated  paroxysms,  the 
intervals  varying  from  a  few  minutes  to  several  days,  involving  the  whole 
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Bide  of  tlie  face,  and  causing,  for  the  time  being,  complete  prostration  on 
^be  part  of  the  patient.     The  pain  is  often  radiating,  or  of  a  rending  or 
boring  character;  and  sornctiince  so  severe  as  to  cause  nausea.     It  is 
often  accompanied  by  certain  vaaomotor  or  secretorj  phenomena,  such 
*>^   flushing,  perspiration,  or  excessive  tear-production,  and  even  in  some 
^^'H^es  more  or  less  persistent  edenm  of  the  skin.     In   some   instances 
"^ttere  may  be  mon^  or  less  twitching  of  the  facial  muscles.     The  duration 
o£^  the  attacks  varies  greatly.     The  paroxysms  may  succeed  each  other 
ft^equeotly  for  long  periods  of  time,  or  until  the  patient  becomes  insane 
01-  commits  suicide ;  in  other  cases,  after  a  few  paroxysms,  the  attack 
pifcsses  off  and  may  not  return  for  months.     In  some  instances  the  pain 
i3  persistent,  and  although  in  these  cases  it  is  rarely  severe,  the  discom- 
Cort  of  the  patient  is  sometimes  greater.     The  painful  points  are:  for 
^Iie   first  branch,  the  supraorbital  foramen  :   for  the  second,  the  infra- 
orbital foramen;   for  the  third,  the  mental   foramen.     Often  the  sur- 
x-ounding  portions  of  the  skin,  particularly  those  where  the  periosteum 
is  near  the  surface,  are  tender.      If  the  disease  continues  for  some  time 
-inhere  may  he  trophic  changes,  such  as  the  formation  of  ulcers,  drying 
of  the  skin,  and  the  appearance  of  gray  hairs. 

The  pro(/no8i»  depends  largely  upon  the  cause.  In  the  so-called 
idiopathic  cases  it  is  exceedingly  unfavorable. 

The  treatment  consists  first  in  the  removal  of  the  cause,  if  it  can  be 
found.  The  eyes,  nose,  and  mouth  should  he  carefully  examined,  and 
any  source  of  irritation  thoroughly  removed.     For  the  treatment  of  the 

{■aroxysms,  if  they  are  mild,  the  coal-tar  analgesics  may  be  employed. 
f  severe,  the  only  drug  that  is  at  all  effective  is  morphia,  which  is  pref- 
erably given  hypodennically.     Of  course,  in  nearly  ail  instances,  if  the 
disease  is  chronic,  the  patient  becomes  adilicted  to  the  use  of  this  drug. 
Occasionally,  the  external  application  of  a  mixture  of  the  ointments  of 
opium  and  bellatlonna  ha.s  proved  of  service.     The  general  hoaltli  of 
the  patient  should  be  improved  if  possible,  and  the   disease   treated 
expectantly  for  some  time.      If  these  measures  prove  unavailing  re- 
course must  be  had  to  operation,  which   may  consist  of  section  of  the 
involved   branch,   excision   of  a  portion   of  the  nerve,  or,  in   the  moat 
severe   cases,   excision   of   the    (lasserian    ganglion.      The    latter   is  a 
serious   operation  and   is  followed   by   dangerous   trophic   lesions,   and 
should  be  performed  only  as  a  last  resort.     Unfortunately,  the  results 
even  of  this  do  not  appear  to  be  permanent. 


NEUBALGIA  OP  THE  NECK  AND  TBUNK. 

The  cervical  branches  of  the  dorsal  and  lumbar  nerves  are  involved  in 
this  group. 

1.  Cervico-oceipUal  neuralgia^  occurring  in  the  occipital  and  posterior 
parietal  region,  is  apt  to  be  quite  severe,  but  when  not  due  to  spondylitis 
(the  result  of  caries)  or  neoplasms  the  prognosis  i a  fair.  It  is  sometimes 
the  result  of  direct  pres.sure,  as  in  carrying  heavy  loads  on  the  neck  and 
shoulders.  The  painful  spot  is  found  between  the  mastoid  process  and 
upper  cervical  vertebne.  Falling  of  the  hair  may  also  occur.  This  is 
much  more  apt  to  take  place,  however,  when  the  occipitalis  minor  is  in- 
volved, as  it  is  said  that  the  latter  is  generally  a  syphilitic  neuralgia. 

2,  Pkreiiic  neurahjitt  has  been  described,  but  is  a  rare  condition. 
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The  pain  is  in  the  lower  anterior  thoracic  region,  at  the  points  of  inser- 
tion of  the  diaphragm. 

3.  Intercostal  Neuralgia. — The  middle  intercostal  nerves  are  most 
liable  to  be  affected,  and  generally  on  the  left  side.  The  posterior  dorsal 
branches  are  seldom  involved.  When  specially  severe  and  persistent, 
intercostal  neuralgia  may  be  a  symptom  of  disease  of  the  cord  or  its 
membranes,  aneurysm  of  the  aorta,  neoplasms,  or  disease  of  the  vertebrae 
or  ribs.  Traumatism  and  cold  also  give  rise  to  it.  This  form  of  neuralgia 
is  most  common  in  women,  the  painful  spots  being  at  the  extremity  and 
at  the  middle  of  the  ribs.  The  pain  is  of  a  sharp,  lancinating  cha- 
racter and  radiates  along  the  nerve.  It  is  intensified  by  all  movements 
of  the  chest ;  hence  the  affected  side  is  more  or  less  fixed.  Herpes  may 
develop,  but  in  such  cases  it  is  probable  that  a  true  neuritis  exists. 

4.  Mastodynia  is  really  a  variety  of  intercostal  neuralgia,  and  occurs 
almost  solely  among  women.  It  is  very  painful,  and  gives  rise  to  the 
development  of  tender  ^^  lumps "  in  the  breast,  simulating  malignant 
disease.     The  paroxysms  are  often  accompanied  by  vomiting. 

5.  Lumbo-abdominal  neuralgia  is  not  a  common  form.  The  pain  is 
chiefly  in  the  lumbar  region,  though  the  hypogastrium,  genitals,  and 
buttocks  may  also  be  involved. 

NEUBALOIA  OF  THE  BXTBBMITIB8. 

CervicO'brachtal  neuralgia  occurs  in  the  distribution  of  the  four  lower 
cervical  nerves.  When  the  condition  is  bilateral  we  should  look  for 
disease  of  the  cord  or  membranes,  for  new  growths,  or  for  disease  of  the 
vertebrae.  When  unilateral,  any  of  the  causes  already  enumerated  may 
be  operative.  The  radial  and  ulnar  nerves  are  more  frequently  affected 
than  the  median.  The  pain  is  most  apt  to  be  distributed  along  the  whole 
course  of  the  nerve,  but  painful  points  are  found  in  the  following  sit- 
uations— in  the  axilla;  over  the  brachial  plexus;  on  the  shoulder, 
where  the  cutaneous  branches  of  the  circumflex  nerve  emerge  through 
the  deltoid  muscle ;  about  the  middle  of  the  outer  surface  of  the  upper 
arm ;  over  the  ulnar  nerve ;  in  the  sulcus  between  the  olecranon  and 
epitrochlea ;  also  near  the  wrist  and  at  the  bend  of  the  elbow  over  the 
musculo-spiral  nerve. 

Femoral  or  crural  neuralgia  is  a  somewhat  rare  type  that  attacks  the 
anterior  surface  of  the  thigh,  the  knee-joint,  and  the  inner  surface  of 
the  leg  and  foot. 

Obturator  neuralgia  is  distributed  along  the  inner  side  of  the  thigh 
down  to,  and  including,  the  knee-joint.  This  form  is  common  in  women 
subject  to  ovarian  diseases. 

Sciatica  stands  next  to  trigeminal  neuralgia  in  the  order  of  fre- 
quency, and  is  by  far  more  common  in  men  than  women.  In  addition 
to  the  ordinary  causes  of  neuralgia — exposure,  compression,  trauma- 
tism— the  condition  may  be  an  early  symptom  of  tabes  or  it  may 
be  due  to  constipation  or  hemorrhoids.  The  painful  points  are  in  the 
gluteal  region  and  the  popliteal  space  or  malleolar  region,  though  ten- 
derness may  be  elicited  along  the  whole  course  of  the  nerve.  The  pain 
is  sharp  and  shooting,  or  more  often  of  a  tearing  variety.  Fine  or  coarse 
tremors  or  spasms  may  be  present,  together  with  some  disturbance  of 
sensation  and  loss  of  power.     H<^rpes  occasionally  develops  along  the 
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course  of  the  nerve.  This  farm  of  neuralgia  is  f[oite  common,  and  is 
generally  easy  to  recognise,  but  it  may  be  stimulated  by  hip-joint  disease, 
paoas  abscess,  or  lumbago. 

Sciatica  may  also  be  caused  by  neuiiti.s,  tbe  result  of  exposure  or 
Compression  by  pelvic  growths,  or  by  the  fetal  head  during  labor.  In 
sxich  cases  there  is,  sl&  a  rule,  slight  fever,  and  the  tenderness  on  prcs- 
Si_ire  and  the  degree  of  pain  arc  infinitely  more  severe  than  neuralgia. 
Ill  severe  cases  the  patient  is  bed- ridden,  but  in  milder  attacks  be  can 
\>e  about;  walking  greatly  iiUTease^  the  pain,  however.  It  is  slightly 
multigated  by  relieving  the  tension  on  the  nerve,  by  bending  tbe  knee, 
o.nd  walking  on  the  toes.  It  is  an  obstinate  condition,  and  relapses  are 
common. 

The  diagnosis  is  generally  not  difficult.  The  distribution  of  the  paio^ 
"the  location  of  tender  paints,  and  the  character  of  the  gait  suffice  to  pre- 
sent error,  as  a  rule.  The  fulgurant  pains  of  tabes,  in  the  early  stage  of 
the  disease,  are  frequently  mistaken  for  sciatica.  A  rectal  or  vaginal 
examination  i^hould  be  made  to  determine  wdiether  it  is  a  primary  disease 
or  secondary  to  some  pelvic  conilition. 

Neuralgia  of  the  Genitalia  and  Recttim.^ — These  varieties  are 
not  met  with  frequently.  The  Ibrmer  is  sometimes  a  symptom  of  stone, 
prostatic  disease,  or  stricture,  and  in  women  ovarian  and  uterine  neu- 
ralgias are  generally  hysteric  manifestations.  Coccydynia,  unless  of 
traumatic  origin,  is  almost  solely  found  in  women.  The  pain  in  the 
region  of  the  coccyx  is  excruciating  at  times,  and  may  even  call  for 
operation. 

Visceral  Neuralgia.^^As  implied  by  the  name,  these  forms  are 
neuralgias  resident  in  the  various  viscera*     They  most  frequently  attack 
^H  the  stomach  or  boweU  and  are  recognized  as  colic.     Other  viscera  may 
^H  ibo  be  involved  (liver,  kidney). 

^»  Treatment  of  Neuralgia. — The  first  requisite  in  the  treatment 
r  of  neuralgia  is  to  ascertain  whether  it  is  due  to  local  or  general  causes. 
f  That  of  the  former  class  may  be  caused  by  a  cicatrix,  neuroma,  aneur- 
I  ysm.  neoplasm,  or  by  caries  or  traumatism  ;  and  the  treatment  must 
necessarily  be  directed  toward  the  removal  of  the  cause  when  possible. 
When  the  fault  is  a  general  one,  the  neuralgia  may  occur  either  as 
the  immediate  result  of  the  systeuiic  disease  or  remotely,  as  the  result 
of  the  altered  blood-state  (anemia)-  This  is  particularly  well  illustrated 
by  an  attack  of  malaria,  in  which  it  is  obvious  that  success  can  only  be 
obtained  by  attention  to  the  underlying  cause.  It  is  sometimes  necessary 
to  use  an  analgesic,  of  which  raorphin  is  certainly  the  best.  Its  thera- 
peutic value  is  most  deciiled  when  the  drug  is  given  hypodermically,  and 
if  injected  directly  over  the  track  of  the  painful  nerve  {e.  g^  supraorbital 
branch  of  the  fifth),  it  not  only  affords  immediate  relief,  but  also  obviates 
recurrences  of  the  painful  paroxysms  in  many  instances.  It  is,  however, 
scarcely  necessary  to  urge  tlie  exercise  of  caution,  fc}r  the  morphin-habit 
is  readily  formed  in  these  cases.  The  following  may  also  be  used ;  anti- 
pyrin,  phenacetin,  codein,  veratrum  viride,  aconite,  also  countcrirritanta 
and  vesicants,  including  the  galvanic  current.  The  general  tone  uf  the 
system  must  be  attended  to,  bad  habits  prohibited,  the  statfe  of  the 
bowels  regulated,  and  the  eyes  examined  and  corrected  for  errors  of 
refraction*     Rest  is  a  valuable  adjunct  to  any  form  of  treatment.     In 
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neuralgia  of  the  upper  extremities  and  in  sciatica  I  have  often  obtained 
good  results  from  putting  the  limb  in  splints. 

Sciatica  is  often  very  intractable.  If  it  fails  to  yield  to  the  salicyl- 
ates, counter-irritation,  leeches,  and  the  rest-treatment  of  Weir  Mitchell 
may  be  used,  or  nerve-stretching,  either  by  flexing  the  thigh  upon  the 
abdomen  or,  as  a  last  resort,  by  cutting  down  upon  the  nerve  itself. 
Other  nerves  are  sometimes  subjected  to  this  method  of  treatment  also, 
but  less  frequently  than  the  sciatic.  Absolute  rest  in  bed,  with  the  limb 
kept  perfectly  still  by  means  of  sand-bags  or  a  long  splint,  always  gives 
relief,  and  in  some  cases  seems  to  cure.  Alternating  hot  and  cold 
douches  also  give  great  relief  in  some  instances.  Deep  injections  of 
thein,  ether,  or  chloroform  are  sometimes  used,  and  even  distilled  water 
may  give  relief  when  injected  into  the  nerve.  The  use  of  gaaiacol 
(inj-y— 0.066-0.1332)  in  association  with  chloroform  (inx— 0.666)  by 
this  method  has  yielded  very  encouraging  results  in  my  hands.^ 


DISEASES  OF  THE  CRANIAL  NERVES. 

OLFACTORY  NBBVB. 

The  following  morbid  conditions  have  been  described  in  connection 
with  the  sense  of  smell : 

(a)  Hyperosmia  or  Olfactory  Hyperesthesia. — The  sense  of  smell  is 
abnormally  acute,  so  that  objects,  and  even  persons,  can  be  recognized 
by  this  means.     It  occurs  in  hysteria  and  insanity. 

(b)  Parosmia  (perverted  sense  of  smell)  may  occur  for  one  or  for 
many  odors,  and  is  often  associated  with  an  obtunding  of  the  normal 
sense. 

(c)  Subjective  sensations  of  smell  are  due  to  the  same  causes  as  the 
above.  An  olfactory  aura  may  precede  an  attack  of  epilepsy.  Olfac- 
tory hallucinations  occur  occasionally  in  the  insane. 

(d)  Anosmia  or  olfactory  anesthesia  (loss  of  the  sense  of  smell)  may 
be  caused  by — (1)  injury  to  the  peripheral  filament  by  local  disease  of 
the  nasal  mucous  membrane.  (2)  Injury  to  the  nerve-trunk  or  bulb, 
bone-disease,  and  meningitis.  Anosmia  may  occur  during  locomotor 
ataxia.  Pungent  and  powerful  odors  have  been  said  to  cause  loss 
of  the  sense  of  smell,  due  to  excessive  stimulation.  There  may  be  a 
congenital  absence  of  the  olfactory  nerves.  (3)  Centric  lesions,  as 
tumors  in  the  anterior  part  of  the  temporo-sphenoid  lobe.  Ilughlings 
Jackson  has  reported  cases  of  unilateral  anosmia  associated  with  aphasia, 
believed  to  be  due  to  simultaneous  involvement  of  the  outer  limb  of  the 
olfactory  nerve  as  it  passes  the  island  of  Reil  to  reach  the  center  and 
Broca's  region.  Opposite  unilateral  anosmia  has  been  described,  due  to 
a  lesion  in  the  posterior  part  of  the  internal  capsule. 

In  testing  the  sense  of  smell  it  is  advisable  to  use  aromatic  oils,  as 
they  only  stimulate  the  olfactory  nerve,  while  ammonia  and  such  strong 
substances  also  stimulate  the  fifth  nerve.  It  is  obviously  necessary  to 
make  a  rhinoscopic  examination. 

Treatment  is  generally  unsatisfactory,  thouf];h   the  cause  must  be 

*   'The  External  and  Internal  Use  of  (iuaiacol/'  Therapeutic  OazetU,  Mar.  15,  1895. 
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removed  when  possible.  When  the  disturbance  is  due  to  some  general 
condition,  as  hysteria,  it  may  of  course  be  disregarded,  as  it  will  improve 
with  the  disease. 


DISEASES  OF  THE  RETINA,   OPTIO  NERVE    AND  TRACT. 

The  Betina. — Hemorrhage  into  the  retina  may  be  venous  or  arterial^ 
single  or  multiple,  monocular  or  binocular.  It  may  be  part  of  a  general 
vascular  change ;  occasionally  it  occurs  during  parturition,  but  more 
often  at  the  menopause ;  it  may  be  an  indication  of  renal  trouble  or  of 
some  primary  or  symptomatic  anemia,  as  in  leukocythemia,  pernicious 
anemia,  or  malaria.  Hemorrhage  is  prone  to  occur  also  in  depraved 
nutritional  conditions,  in  purpura,  and  in  scurvy. 

More  or  less  complete  loss  of  vision  develops  in  these  cases,  either 
suddenly  or  gradually.  If  the  hemorrhage  is  superficial,  the  eye-ground 
is  red  and  swollen  ;  if  deeper,  the  blood  escapes  between  the  fibers  of 
the  retina,  spreads  them  out,  and  assumes  a  flame-shaped  appearance. 

Retinitis. — Three  forms  of  this  condition  are  commonly  described — 
(1)  albuminuric,  (2)  syphilitic,  and  (3)  pigmentary. 

(1)  Albuminuric  retinitis  is  probably  not  a  distinct  affection,  but  part 
of  a  general  fibro-vascular  change  associated  with  nephritis.  The  fail- 
ure of  vision  may  precede  the  advent  of  albuminuria,  but  more  often 
the  two  conditions  are  coincident.  It  occurs  in  chronic  nephritis,  espe- 
cially in  the  interstitial  variety. 

The  retinal  changes,  according  to  Gowers,  are  either  hemorrhagic  or 
degenerative.  In  the  former  the  arterial  blood  occupying  the  interstices 
between  the  fibers  assumes  a  striated  or  feathery  aspect,  while  in  the 
degenerative  form  white  patches  of  fatty  degeneration  or  deposits  of 
cholesterin  are  dotted  over  the  fundus  ;  they  may  also  be  grouped  about 
the  macula  lutea,  or  around  the  disk.  Occasionally  the  latter  appears 
swollen,  owing  to  the  efi^usion  of  serum  into  the  fiber-layer. 

(2)  Syphilitic  retinitis  generally  occurs  in  the  later  stages  of  ac- 
quired syphilis,  and  particularly  in  neglected  cases.  Failure  of  vision 
directs  attention  to  the  eye-ground,  which  is  found  to  have  either  scat- 
tered or  uniformly  distributed  whitish  or  slightly  opalescent  filmy  patches 
upon  it.  The  vitreous  may  be  turbid  also.  Retinitis  is  far  less  common 
than  choroiditis  or  chorio-retinitis. 

(3)  Pigmentary  retinitis  is  essentially  a  chronic  process,  usually  attack- 
ing young  adults,  and,  as  a  rule,  more  than  one  member  of  a  family. 
It  may  also  occur  in  inherited  syphilis  and  in  low  grades  of  vitality. 
The  affected  parts  receive  a  deposit  of  pigment  which  specially  follows 
the  course  of  the  main  arteries.  At  the  same  time  a  circumferential 
annulus  of  pigment  forms.  This  gradually  encroaches  more  and  more 
upon  the  disk,  until  finally  atrophy  ensues. 

Among  retinal  affections  occur  also — 

(a)  Toxic  Amblyopia. — This  is  due,  as  a  rule,  to  tobacco  or  alcohol^ 
and  more  rarely  to  certain  drugs  or  lead-poisoning.  Failure  of  vision 
is  gradual  and  progressive,  though  it  rarely  reaches  absolute  blindness. 
The  center  of  the  field  is  chiefly  affected,  and  a  central  scotoma  for  red 
and  green  exists;  this  is  said  to  be  caused  by  a  chronic  neuritis  begin- 
ning in  the  fibers  that  are  distributed  to  the  macula  lutea. 
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(h)  Hemeralopia,  or  dat/-blindness,  may  either  be  functional  or  t 
symptora  of  some  retinal  affection — e,  jg.  hyperesthesia  or  albinism^  ot 
the  result  of  central  cataract.  Objects  can  either  not  be  ^^een  at  til  or 
only  indistinctly  during  the  day  or  in  a  strong  artificial  light ;  bat  At 
night  vision  is  excellent, 

(r)  Nyctalopia,  or  vight-blindnesB.     In  this  condition  visioD  mi?  1 
normal  during  the  day  or  in  a  strong  artificial  light,  but  after  ntghtfil 
or  in  a  darkened  room  objects  can  be  seen  only  with  difficulty  or  DOI  i 
alL     It  is  usually  associjited  with  syphilitic  retinitis. 

Optic  Nerve, — Three  distinct  p-ithologic  conditions  of  the  nerre  rxi^ 
— via,  (1)  Perineuritis,  (2)  Choked  disk,  and  (3)  Neuritift.      They  ma 
merge  into  one  anotlier.  nnd  after  lasting  some  time  may  lead  t»  I 
Atrophy  and  complete  blindness, 

(1)  Perineuritis  is  met  with  in  meningitis,  and  iras  suggeatfd  by 
Bouchut  as  a  valuable  diagnostic  sign  in  obscure  cases.  It  is  also  found 
in  certain  cases  of  insolation,  and  may  occur  in  any  fever  in  which  im- 
pairment of  vision  is  a  seijueL  The  sheath  of  the  nerve  is  supplied  '  ~ 
the  blood-vessels  of  the  pia,  while  the  nerve  itself  derives  its  blood-5 
ply  from  the  anterior  cerebral  artery ;  therefore  in  perineuritis,  in 
early  stages  at  least,  the  disk  remains  normal,  hut  is  surrounded  byj 
zone  of  congestion  and  inllammation*  If  the  action  has  been  severe! 
prolonged,  either  the  direct  pressure  or  that  due  to  the  contraction  of  I 
tntlamuiatory  material  causes  partial  atrophy  of  the  nerve  and  con 
quent  interference  with  the  vision. 

(2)  Choked  dhk  is  almost  always  bilateral,  and  occurs  in  cases  f»f 
intracranial  granulomata  or  tumors,  also  in  Bright's  disease  and  §Tpb- 
ills.  The  disk  is  at  first  merely  congested;  soon,  however,  Ixjth 
arterial  und  venous  circulations  are  interfered  with,  uud  especially 
return  venous  How  ;  then  exudalif^n  of  serum  takes  place.  Sometinj| 
secondary  inflammatory  changes  follow.  In  the  early  stages  vision  i*  i 
impaired,  but  as'  the  exudative  elements  contract,  the  interference  wii 
the  circulation  becomes  more  exaggerated,  and  in  time  atrophy  of  ti 
disk  supervenes.  Should  the  process  be  arrested,  the  retinal  dn>p 
subsides,  and  it  will  then  bo  seen  that  the  vessels  are  thickened  nod  toil 
tuous,  and  stand  out  in  relief  near  the  margins  of  the  disk.  VVhill 
patches  of  atrophy  may  be  scattered  over  the  fundus.  When  the  in 
ilammation  and  a  dropsical  effusion  into  the  disk  exist  simultaaeouiJ) 
it  is  difficult  or  impossible  to  differentiate  the  condition  from  primarT< 
descending  optic  neuritis. 

(3)  Neuritia. — The  optic  nerve  derives  its  blood-supply  from  llie  i 
terior  cerebral  artery.    Evidently,  then,  in  cerebral  hyperemia  (ar 
from  any  cause  we  have  an  increased  injection  of  the  disk,  but  no  rt 
engorgement ;  hence  there  is  no  dropsy  and  no  tortuosity  of  the  vein 
Inflammation  may  begin  in  the  disk  or  descend  from  above,  giving  ri* 
to  plastic  deposits  on  the  retina.     Sight  is  early  interfered  with^  owi 
to  involvt*ment  of  the  conducting  6bera,  which  atrophy  in  time  uJile«» 
the  condition  ceases.    Then  the  disk  appears  white,  and  the  vessels  show 
upon   it  as  thin   fihiments.     This  condition   is  met   with   in   syphilid 
Bright^s  disease,  intracranial  tumors,  and  rarely  in  anemia  and  lea^j 
poisoning;  it  may  be  an  advanced  stage  of  perineuritis  or  choked  <li.«k«l 

(4)  Opti4;  Atrophy, — This  may  occur  as  an  hereditary  affection  known 


as  Leber  6  disease,  whicli  chiefly  attacks  young  males,  or  it  may  occur 
during  the  course  of  locomotor  ataxia,  certain  toxemias,  and  diabetes, 
Xt  may  aUo  be  brought  about  either  by  conditions  that  produce  brain- 
clisease  or  as  a  result  of  the  cerehnil  disease  itself. 

In  any  case  there  is  alteration  of  the  field  of  vision,  color-perception 
is  abnormal,  and  there  is  more  or  less  dimness  of  sight.  In  the  hered- 
itary form  the  <Usk  is  less  white  than  in  the  other,  and  the  vessels  are 
almost  normal  in  appearance  (Fig*  71). 

Tlie  OpMc  Tract, — ^The  lesions  of  the  optic  tract  are  important  rather 
on  account  of  their  situation  than  their  nature.  They  may  exist  uithout 
corresponding  changes  in  tbe  retina^  although  when  they  have  lasted  for 
a  long  time  there  h  usually  some  consecutive  atropby  resulting  from  a 
deacending  degeneration  of  the  optic  nerves.  Lesions  of  the  chiasm 
usually  aflTect  the  decussating  fibers,  causing  blindness  of  the  unsnl  halves 
of  the  retina,  and,  in  consequence,  temporal  hemianopsia.  This  condition 
occnrs  in  basal  tumors  especially  of  tbe  hypophysis,  and  has  therefore 
been  observed  in  acromegaly,  in  tuberculous  basal  meningitis,  and  in  hy- 
drocephalus. Lesions  of  either  optic  tract,  if  complete,  causes  homony- 
mous bilateral  hemianopsia  ;  if  incomplete,  there  is  irregular  disturbance 
of  the  visual  field,  sometimes  bilateral,  sometimes  unilateral.  It  may  be 
involved  in  hemorrhage,  tumors,  softening  or  basilar  meningitis  ;  ordi* 
narily  other  structures  are  also  involved,  giving  rise  to  symptoms  of  focal 
disease.  Lesions  anterior  to  the  anterior  corpora  <|uadrigemina  usually 
cause  more  or  less  destruction  of  some  of  the  other  cranial  nerves,  with 
the  production  of  ocular  palsies,  or  disturbances  of  the  other  special 
senses,  or  anesthesiie  or  neuralgias  of  the  face.  A  very  valuable  sign, 
that,  however,  cannot  always  be  elicited,  is  the  failure  of  the  pnpil  to 
contract  when  light  is  thrown  upon  the  blind  half  of  the  retina-  Thia 
is  explained  by  supposing  that  the  pupillary  reflex  center  is  situated  in 
the  anterior  corpus  quadrigeminus.  If  the  lesions  aftect  the  optic  thal- 
amus  or  the  internal  capsule,  hemiplegia  and  hemianesthesia  are  also 
often  present  or  may  form  the  most  important  symptoms.  Lesions  pos- 
terior to  tbe  anterior  corpora  quadrigemina  produce  hemianopsia  without 
disturbance  of  the  pupillary  reflex.  These  lesions  are  divided  into  two 
groups,  the  cortical  and  the  subcortical  iind  they  may  be  of  two  varie- 
ties, either  irritative  or  paralytic.  The  irritative  lesions  give  rise  to 
hallucinations  of  sight,  which  may  vary  from  the  scotomata  of  migraine 
to  most  complex  visions.  Paralytic  lesions  ordinarily  lead  to  hemian- 
opsia. Occasionally  curious  symptoms  are  produced,  the  visual  field 
being  sometimes  irregular,  whilst  at  others  only  certain  elements  of 
sight  are  affected,  cases  having  been  reported  in  which  the  hemianopsia 
only  involved  the  recognition  of  colors,  not  of  form.  In  all  these  cases 
^_  the  pupillary  reflexes  are  not  affected.  Bilattrat  lesions  do  not  always 
^H  lead  to  total  blindness:  sometimes  the  macula  lutea  escapes  and  the  patient 
^m  is  able  to  see  only  by  direct  fixation,  Occasionally  a  single  lesion  will 
^1  produce  total  blindness  in  one  eye,  hut  this  is  rare,  and  no  satisfactory 
^^  explanation  has  been  found  to  account  for  it.  Cortical  lesions  are  those 
^^  involving  the  occipital  lobe.  The  center  of  visual  perception  appears  to 
^m  be  in  the  cuneus  and  calcarine  fi.ssure;  if  this  is  destroyed,  blindness 
^"  occurs.  The  center  for  the  recognition  of  the  object  seen  is  apparently 
\        upon  the  convex  surface  of  the  occipiial  lobe,  probably  in  the  second 
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SLXiA  third  convolutions,  but  it  may  extend  also  into  the  temporal  lobe. 
When  this  is  destroyed  the  patient  can  see  objects,  but  fails  to  recognize 
^laeio;  this  is  called  mind-blmdnvm ;  if  total,  this  is  the  resuh  of  a  bilat- 
eral lesion.     Hemianopsia  is  very  freipiently  merely  a  temporary  symp- 
-C^oiu,  and  as  such  it  may  occur  in  uremia,  apoplexy,  migraine^  and  cer- 
tain intoxications^  especially  that  of  lead.      It  may  also  occur  in  brain- 
^umor,  and  disappear  if  the  pressure  is  relieved,  as  by  trephining.     It 
is   a  permanent  symptom  only  when  the  visual  tract  has  been  involved 
^y  sonae  destnictive  lesion.     If  the  patient  is  perfectly  conscious  and 
Intelligent,  it  is  not  difficult  to   recognize   it ;    nevertheless,  its  pres- 
ence can  often  he  detected  in  young  children  and  in  those  who  are  only 
partially  conscious  or  unable  to  speak.     This  can  be  accomplished  by 
taking  a  bright  object,  placing  it  behind  the  head,  and  then  bringing  it 
forward  slowly,  first  on  one  side  and  then  on  the  other.     It  will  then  be 
noted  that  the  patient  perceives  it  on  the  hemianopsic  side  only  when  it 
has  been  brought  to  the  middle  line,  whilst  when  moved  on  the  other 
side  the  eyes  will  turn  toward  it  when  it  is  still  a  considerable  distance 
from  this  point.   '  Another  method  is  to  bring  a  blunt  object  (a  wisp  of 
cotton)  very  nearly  in  contact  with  the  cornea,  first  on  the  one  and  then 
on  the  other  side  of  the  median  line.     The  palpebral  reflex  will  occur 
upon  the  normal  side  whilst  the  object  is  still  some  distance  away  :  on 
the  blind  side  only  when  it  has  come  in  contact  with  the  conjunctiva 
(see  Fig.  71). 


IklSEASES   OF  THE  MOTOR  NURSES  OF  THE  EYEBAX.L  {THIRD,  FOURTH, 

ANI>   SIXTHS 

The  extrinsic  ocular  muscles  are  supplied  by  these  three  nerves,  while 
the  intrinsic  are  supplied  by  the  third  and  the  sympathetic. 

I,  The  motor  oeuli/or  third  nerve,  is  "^purely  motor,  and  sup- 
plies all  the  muscles  of  the  eye  except  the  superior  ohlitpie  and  external 
rectus,  and  controls  in  part  also  the  ciliary  muscle  and  the  sphincter  <)f 
the  iris.  Its  apparent  *»rigin  is  from  the  inner  side  of  the  crus  cerebri 
just  anterior  to  the  pons.  It  can  he  traced  tltrough  the  cms,  how- 
ever, to  its  deep  origin  in  a  nucleus  beneath  the  corpora  {jua*lrigeniina, 
situated  in  the  floor  of  the  aqueduct  of  Sylvius.  Above  the  cms  it 
pierces  the  dura,  passes  between  the  two  cUnoid  processes  of  the  sphe- 
noid  bone,  along  the  outer  wall  of  the  cavernous  sinus,  where  it  receives 
sonie  filaments  from  the  cavernous  plexus  of  the  sympathetic;  it  then 
divides  into  two  branches  that  enter  the  orbit  through  tfic  sphenoid 
fissure.  The  superior  and  smaller  division  supplies  the  superior  rectus 
and  levator  palpebral  superioris,  while  the  inferior  and  larger  branch 
subdivides  into  three  fKjrtions,  one  going  to  the  internal  rectus,  another 
to  the  inferior  rectus,  and  the  third  to  the  inferior  oblique. 

Lesions  of  the  third  nerve  result  in  (1)  spasm  or  (2)  |iaralysis. 

Spaam  rarely  if  ever  occurs  in  all  the  muscles  simultaneously.  Any 
muscle  may  he  affected,  but  the  internal  rectus  ami  levator  palpebrre  are 
specially  liable.  The  condition  is  met  with  in  meningitis,  hypermetropia, 
and  hy.steria;  also  in  nystagmus,  in  which  the  spasm  is  clonic  and  bilat- 
eral ;  it  also  occurs  in  albinism^  occasionally  in  coal-miners,  or  it  may 
be  congenitaL 


I 


t048 


7TSEASES  OF  TBE  NERVOUS  :SXSTEM. 


When  the  levator  palpebra*  is  affected  {lagophthalmits)  inability  ti> 
dose  the  eye  results.  Stimulation  of  the  center  or  nerv  e  niAjr  cmose 
contraction  of  the  pupil  {fnt/oiig)^  as  occurs  in  locomotor  atrnxia,  Tbe 
eanie  result  is  brought  about  by  paralysis  of  the  sympathetic. 

Paralysis. — The  nerve  may  be  involved  in  any  pari  of  its  co«ri«  hr 
inflammatory  deposits  or  tumors,  or  the  nucleus  iD»jr  be  diaeas^ 
In  the  latter  case  there  is  usually  ophthalmoplegia. 

Kelapsing  and  recurring  palsy  are  two  varieties.  The  fimt  oceurs 
chiefly  in  syphilitic  subjects.  One  nerve  becomes  affected  and  parttall? 
recovers;  the  other  one  then  becomes  paralyzed,  and  partially  recorers* 
relapses,  and  so  on.     The  internal  muscles  may  be  involved. 

Recurring  or  periodic  palsy,  the  mit/rante  ophtlutlmitiue  of  Chareol, 
18  a  rare  form.     It  oceurs  in  both  sexes,  but  women  are  csperially  wn»*J 
ceptible.     It  may  begin  in  infancy  and  recur  at  intervals  for  yeam,  lb#" 
attacks  being  periodic,  lasting  a  few  days  to  six  or  eight  weeka,  and 
ending  in  complete  recovery-     They  may  be  precipitatea  by  aome  emo- 
tional disturbance,   by  menstruation,   or  by   exhaustion.      Their  eiart 
nature  is  not  understood,  but  they  resemble  migraine  in  that 
severe  headache  or  pain,  usually  over  one  eye,  and  in  their  »> 
with  vomiting. 

Generally  paralysis  of  the  extra-oeular  muscles  is  partial,  and  tkd 
symptoms  will  var)'  according  to  the  muscles  affected.     When  they 
all   involved  there  are  ptosis,  divergent  strabismus,  diplopia,  and  i 
tracted  pupil,  with  loss  of  the  ligbt-reflex  and  accommodation, 

Intra-vcular  Parali/sis, — (a)  Oycloplegia»  or  ciliary  niU8clo-paralv.**ii. 
gives  rise  to  a  loss  of  the  power  of  accommodatjon,  so  that  '^fajr-sight " 
is  good,  while  "near-sight"  is  blurred  and  indistinct.  This  can  b* 
corrected  by  a  convex  glass.  Bilateral  cycloplegia  is  usually  dne  to  a 
nuclear  lesion.  It  occurs  Bometimes  in  diphtheria  and  in  tabes  dor* 
Halts. 

(A)  Iridoplegia. — The  pupil  may  be  dilated  (tnffdriatns)  from  palsy  of 
the  sphincter  or  spasm  of  the  difator,  or  it  may  be  contraeteil  {mjfomi) 
from  the  antithesis  of  the  above. 

The  iris  has  three  actions — two  reflex  and  one  associated :  Fiini,  a 
reflex  contraction  of  the  sphincter  on  exposure  of  the  eye  to  Itgbt; 
second,  a  reflex  dilatation  oT  the  radiating  tibers  on  stimulation  of  mam 
outaneous  nerve ;  and,  thirtU  a  contraction  on  accommodation,  ttsaaUj* 
but  not  necessarily,  associated  with  convergence  (Gowits), 

First,  light-reflex  iridoplegia.     The  iris  reflex  is  lust  in  IoooiiM>tor 
ataxia,  in  general  paresis,  nml  occasionally  in  disease  of  the  peripheral 
portion  of  the  third  nerve,  ntid  sometime!)  alHi>  in  syphilis.     AccomrocidA* 
tion  and  convergence  are,  however,  iisnnlly  jireserved  (virv//  ' 
pupil).     When  tlu^ne  also  are  lust  the  condition  occurs  to 
than  Hutchinson  gave  the  name  ophthalmi*ph'tfia  interna^ 

In  tenting  this  reflex  care  must  be  taken  to  avoid  the  contraction  af 
accommodation.  The  patient  should  look  at  a  remote  part  of  the  mora: 
then  a  light  is  brought  suddentv  in  front  of,  and  three  or  four  feet  dt§- 
tant  from,  the  eve.  One  eye  fitould  be  examined  at  a  tinrc,  the  otb«r 
being  covered,  but  not  closed. 

Second,  skin-reflex  iridoplegia.  Nonnally.  painful  stimulation  of 
the  skin  of  the  neck  causes  reflex  dilatation  of  the  pupil,  the  afferent 
impulse  being  carried  along  the  sympathetic.      In   locomotor   aUxia 
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xayosia  often  exists.     In  such  cases  Erb  showed  tbat  the  skin-reflex  was 
Jost  (spinal  tm/08w). 

Third,  accommodation  iridoplegia,  in  which  the  power  of  accommo- 
dation is  lost*  The  pupil  does  not  become  smaller  when  looking  at 
xi^ar  objects.  Westphal  and  Piltz  have  recently  discovered  independ- 
^ritly,  that  in  certain  pathological  conditions  the  pupil  contracts  strongly 
li^pon  closure,  or  attempted  closure  against  resistance,  of  the  eyelids. 
^This  reflex  occurs  most  constantly  in  general  paresis.  Its  exact  sig- 
x^ficance  is  not  known. 

II.  The  fourth  nerve,  or  patheticus,  the  smallest  cranial  nerve, 
supplies  the  superior  oblique  muscle.     Its  superficial  origin  is  to  the 
outer  side  of  the  cms  cerebri,  just  in  front  of  the  pons.     The  fibers  can 
\je  traced  backward  to  the  valve  of  Yieussens,  in  the  substance  of  which 
it  decussates  with  its  fellow.     Its  deep  origin  is  in  a  nucleus  in  the  floor 
of  the  aqueduct  of  Sylvius,  immediately  behind  and  in  close  connection 
with  the  third-nerve  nucleus.      After  piercing  the  dura  mater  the  nerve 
Tuns  along  the  outer  wall  of  t!ie  cavernous  sinus  and  enters  the  orbit 
through  the  sphenoid  fissure.     Since  the  superior  oblique  muscle  directs 
the  eyehali  downward  and  rotates  it,  paralysis  causes  defective  down- 
ward and  inward  movements,  and  consequent  diplopia  with  inclination 
of  the  head  forward  and  to  the  sound  side.     When  occurring  alone  it  is 
probably  due  to  a  nuclear  lesion. 

IIL  The  sixth  nerve,  or  abducetis»  has  its  deep  origin  in  the 
floor  of  the  fourth  ventricle  in  clf>se  proximity  to  the  seventh-nerve 
nacleus.  Its  superficial  origin  is  from  the  lower  part  of  the  pons,  in 
the  groove  between  it  and  the  medulla.  Emerging,  it  pierces  the  dura, 
runs  along  the  cavernous  sinus,  and  enters  the  orbit  through  the  sphe- 
noid fissure  to  sufvply  the  external  rectus.  Owing  to  its  long  course,  this 
nerve  is  specially  liable  to  injury,  usually  from  pressure  due  to  tumors 
or  fiom  syphilitic  or  other  forms  of  meningitis,  I'aralysis  of  the  nruscle 
causes  convergent  strabismus,  owing  to  an  inability  to  rotate  the  eye 
outward  and  consequent  diplopia.  In  nuclear  lesions  the  external 
rectus  of  the  same  side  and  the  internal  rectus  of  the  opposite  side  are 
paralyzed,  conjugate  dcviatiotj  resulting,  the  eyes  being  directed  away 
from  the  side  of  the  lesion.  This  is  due  to  the  fact  that  the  sixth  nerve 
gives  off  a  twig  that  runs  to  that  region  of  the  opposite  third-nerve 
nucleus  governing  the  internal  rectus. 

This  muscle  is  not  wholly  controlled  by  the  sixth  nerve,  however,  for 
in  nuclear  lesions  of  the  latter  no  degenerated  fibers  are  found  in  the 
third  nerve;  and,  further,  when  the  eye  with  the  paralyzed  external 
rectus  is  covered  the  opposite  internal  rectus  will  act,  though  less  readily 
than  noruially. 

General  Symptomatology  of  Paralysis  of  the  Eye-muscles. 
— Loss  of  power  in  the  ocular  muscles  is  indicated  by  five  kinds  of  symp- 
toms (Gowers):  (1)  lAmitatwH  of  M^n^ement. — The  amount  of  limitation 
in  the  movement  of  the  eyeball  is  in  direct  ratio  to  the  degree  of  palsy. 
In  complete  palsy  the  globe  is  ultimately  fixed,  owing  to  contraction  of 
the  unopposed  muscle.  In  partial  paralysis,  as  the  limit  of  movement 
is  approached  the  motion  is  often  jerky  {parali/tie  nt/stagmiui), 

(2)  Strabismu», — Owing  to  defective  movement  the  axes  of  the  eyes 


inr^o 


DISEASES  OF  THE  NERVOUS  STSTEHf, 


ilu  not  correspond.     ''The  deviation  of  the  axis  of  the  parftVvi^d 
frofti   fiiirallelism  with   that  of  the  sound  eye  is   terioed   the  prmi 
deviation." 

(3)  SeronJanf  IhvifitioH. — ""If  the  sound  eye  is  prevented  from 
ing  tlie  object,  and  the  patient  looks  at  this  (is  made  lo   '  fix  '  it)  oi 
with  the  affected  eye,  the  sound  eye  is  moved  still  farther  in  that  dii 
tion,  and  hence  the  deviation  of  the  visual  axes  is  increased.     Thii 
calU'il  the  "secorulary  deviation/  and  depends  on  the  fact  that  two 
eles  norniailv  acting  in   unison  are  e<[ua1Iy  stimulated  ( innervated > 
any  given   moremenL     When  one  is  weak,  the  amount  of  nervi.'fi 
employed  to  move  the  sound  eye  acts  erjually  on  the  impaired  eye, 
hence  the  over-action.     In  paralytic  strabismus  fixation  with  the  f 
eye  shows  the  primary  deviatioa,  while  fixation   with   the   nSedei 
reveals  secomlary  deviation.     In  ordinary  strahisrauB  due  to  ^ 
does  not  hold  good;  it  matters  not  which  eye  is  used,  deviat; 
the  same/' 

(4)  Erroneous  Projection. — We  judge  of  our  relation  to  aurroniii 
objects  by  the  position  of  the  eyeball  as  indicated  to  us   by  the  demt 
of  stimulation  necessarily  brought  to  bear  on  the  ocular  muscles,   wl^ 
one  of  these  muscles  is   weak,  the   additional  stimulation  (inncrrati 
necessary  to  move  it  in  fixing  an  object  itn presses  us  with  th* 
it  is  really  farther  away  than  is  actually  the  case,  and  in  att« 
touch  it  the  finger  goes  beyond.     This  erroneous  firojection,  or  tni 
ference  of  visual  sense-impressions,  causes  a  disturbance  of  equtlibi 
antl  gives  rise  to  vertigo,  which  has  been  named  *^ ocular  vertigo." 

(5)  iJoublr   VmtMK — This  is  not  due  alone  to  a  difference  in  the 
of  vision,  causing  images  on  non-corresponding  portions  of  tht*  ret 
but  also  to  the  erroneous  projection.     *'  If  the  patient  looks  with 
eyes,  the  field  of  the  unafiected  eye,  being  normally  projected,  doci 
correspond  with  the  field  of  the  affected  eye;  the  images  fonnoil  in 
two  eyes  are  mentally  referred  to   different  positions ;  object*  arc 
double  *'  (Gowers).     The  ''true  image**  is  that  one  formed  in  the  loi 
eye,  while  the  retina  of  the  affected  eye  receives  the  **  false  image-** 

Homoiif/Mtnis  or  t^itftpic  dipiopitj  is  that  in  which  the  false  ima|^ 
pears  on  the  ''"  same  side  of  the  other  as  the  eye  by  which    it   iu 
This  is  due  to  i>aralysis  of  an  abductor  mu>cle^ — vanvertjent  itrain 
Cromed  diplopia  occurs  in  divergent  strabismus,  the  result  of  pmralvf^* 
of  an  adductor.     The  false  image  appears  to  be  on  the  other  sjdei>f  ' 
real  object — «'.  e.  toward  the  sound  eye. 

Gowers'  mnemonic  is,  ''^  When  the  visual  lines (prolotigcd  ociaUr  i 
cross,  the  diplopia  is  not  crossed.** 

Oplithalmoplegia,  a  paralytic  condition  of  the  eye-muscles*   may 
partial  or  eomjdcte.     Either  the  internal  or  the  external  muj^cle5  may 
involved,  constituting  o}^ithalmop!etjia  interna  or  ejrtertia^  and,  when  b 
are  affected,  total  ophthalmoplegia.     The  lesions  may  be  nuclear  or 
ripheral.      Pressure  due  to  neoplasms,  gumnmta.  aneurysms,  or 
meningitis  may  produce  it,  or  it  may  follow  iliphtheria.      It  also 
in    general    paralysis,    progressive    muscular    atrophy,    and    loeoi 
ataxia.     It  may  be  [a)  of  sudden  onset,  due  to  dome  vascular  diittti 
ance  ;  {h)  acute — ^the  polio'envephalitu  superior  of  Wernicke — deveJi 
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ing  in  a  few  days  or  weeks ;  or  (e)  chronic.  In  the  latter  case  symptoms 
of  bulbar  palsy  are  apt  to  be  present  also.  Von  Graefe  has  described  a 
form  of  bulbar  palsy  limited  to  the  ocular  Duclei  undpr  the  name  of 
2:>rogre99iv e  op h  tk a Im op Ufjia . 

The  SymptOlUS  vary  necessarily  according  to  the  muscles  involved. 

The  treatment  consists  in  the  removal  of  the  cause  when  possible. 
In  inflammatory  cases  counter-irritation  is  employed  by  blisters  placed 
on  the  temples,  behind  the  ears,  or  at  the  occiput,  or  by  leeches.  Inter- 
xially,  the  salicylates,  mercury,  iodids,  and  general  tonics  are  useful. 
Karely  a  case  will  recover  spontaneously*  Electricity  is  probably  of 
little  value.  The  diplopia,  unless  it  can  be  obviated  by  a  suitable  lens, 
should  be  met  by  means  of  an  opa<|ue  glass. 
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The  trigemimis  nerve  has  an  extensive  origin  from  the  floor  of  the 
fourth  ventricle.  It  supplies  with  sensation  the  whole  region  innervated 
by  all  the  other  cranial  nerves  except  the  first  and  second.  It  resem- 
bles a  spinal  nerve  in  that  it  has  two  roots,  a  motor  and  sensory,  and  on 
the  latter  a  ganglion  (Gas^erifin),  From  the  latter  arise  three  sensory 
branches — viz.  the  ophthalmic,  superior  maxillary,  and  inferior  maxillary, 
A  motor  root  joins  the  last  named,  the  largest  branch  of  the  fifth  nerve. 

Morbid  conditions  of  the  fifth  nerve  cause  sensory,  motor,  or  gusta- 
tory symptoms.  The  lesion  may  be~(l)  Pontine  hemorrhage,  softening, 
sclerosis,  or  ttimor.  (2)  Disease  or  injury  at  the  base  of  the  brain— 
e.  g.  meningitis,  gjimma  or  other  tumor,  caries  of  bone,  (3)  Disease 
or  injury  of  the  hrsiiichos,  as  neuritis,  pressure  due  to  aneurysm  of 
the  internal  carotid  or  to  a  tumor  in  the  pituitary  or  spheno-niaxillary 
region,  orbital  cellulitis,  and  jnujctured  wounds  of  the  mouth  and  nose, 
(4)  Karely  fracture  of  the  skull. 

Sjrtnptoms. — Sensory  Portion. — In  the  irritative  stage  the  chief 
feature  is  pain  ;  this  may  be  shouting,  boring,  or  burning  in  character. 
Tenderness  along  the  course  of  the  nerve  and  hyperesthesia  may  also 
exist-  Later  anesthesia  develops  in  the  mucous  membrane  of  the  nose, 
mouthy  lips,  tongue,  aofl,  in  some  ca,*^es.  of  the  hard  and  soft  palate 
also.  Muscular  movements  are  slower  than  normally,  due  to  sensory 
interference. 

The  secretions  are  often  increased,  though  at  first  they  are  lessened; 
hence  the  anosmia,  due  to  dryness  of  the  nasal  mucosa.  Loss  of  sense 
of  taste  may  also  occur.  Other  trophic  changes  are^inflammation  and 
ulceration  of  the  gums,  looseness  of  the  teeth,  and  inflammation  of  the 
eye.  Corneal  opacities,  ulceration,  sometimes  perforation,  and  finally 
complete  destruction  of  the  eye— neuro-paralytic  ophthalmia — are  noted. 
This  is  especially  apt  to  occur  when  the  Ga^serian  ganglion  is  involved. 
Painful  and  intractable  herpes  may  develop.  Hemifacial  atrophy  may 
result  from  disease  of  the  fifth  nerve  (Mendel). 

Motor  Portion .^/Vr/?/v^^«. —  Partial  or  complete  inhibition  of  the 
movement  of  tlie  muscles  in  the  region  supplied — i.  r.,  those  of  the 
jaw.  the  masseter,  temporal,  pterygoid,  myio*hyoid,  and  the  posterior 
belly  of  the   digastric.      The    degree  of  palsy   can  he   ascertained  by 
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placing  a  finger  on  each  inasseter  or  temporal  muscle  while  the  ^ 
alternately  opens  and  forcibly  closes  the  mouth.     In  external  pt^| 
paralysis  movement  toward  the  sound  side  is  impossible,  and  OQ  ili^ 
pression  of  the  lower  jaw  it  deviates  toward  the   affected  side. 
mately  wasting  of  the  muscles,   with  deformity,   takes  pliuse. 

Spngtti  (the  so-called  *' masticatory  spasm  *^  of  Romberg)  may  W 
tonic  or  ch>nic.  In  tonic  spasm — trismus  or  lockjaw — the  jaw  is  fijsK 
get  and  the  muscles  are  hard,  rigid,  and  .sometimes  painful.  Thiii  ocean 
in  tetanus,  in  certain  cases  of  tetany  and  liysteria*  in  caries  of  the  Uftk 
ti^casionally  after  i^xposure,  and  in  irritative  centric  or  peripLeril 
lesiona.  Clonic  spasm  is  more  or  less  continuous  or  intermittent.  Tht 
former  consists  of  short,  quick,  vertical  or  rarely  lateral  mo^emmM 
(e,  g,^  gnashing  of  the  teeth),  usually  associated  with  some  other  coa- 
aition,  as  paralysis  agitans,  general  convulsions,  and  the  like,  or  it  an? 
exist  alone,  especially  in  women  late  in  life.  The  intermittent  fortn  it 
rare  and  occasionally  occurs  in  chorea.  Contractionai  are  singltv  fcro- 
ble,  and  are  separated  by  some  little  time.  The  tongue  and  ellftb 
may  he  bitten  in  the  attack, 

Oufitatory  Portion, — S)/fuptom^  referable  to  this  portion  are  not  alvmn 
present  in  disease  of  the  fifth  nerve.  There  may  be  a  loss  of  ta^it^  witk* 
out  sensory  disturbance,  or  rwe  vend^  or  both  may  e.xi6t  contemporui^ 
ously.  Lesiona  of  the  nerve-root  or  middle-eur  disease  may  caoif  IC 
but  pontine  lesions^  as  a  rule,  do  not.  A  perverted  sense  of  Utfle — 
parageusia- — may  be  present  in  hysteria  and  insanity.  In  creased  ailMh 
tiveness^^ — /u/pergrmia — and  subjective  sensations  of  taste  may  fcab 
from  irritative  lesions,  and  the  latter  may  precede  an  attack  <>f  epilepi; 
(as  an  aura). 

The  diagnosis  is  not  diOlcult  as  a  rule.  Anesthesia  in  the  area  asp- 
plied  by  the  nerve,  with  loss  of  taste,  is  fairly  conclusive.  Spasm  mir 
be  simulated  in  cases  of  rheumatism  or  rheumatoid  arthritis  inrolriiii 
the  temporo-maxillary  articulation. 

Treatment, — The  underlying  cause  should  be  attacked  when  p©^ 
sible,  and  mercury,  the  iodids,  and  the  salicylates  should  be  admijlial9td 
in  specific  cases  and  in  those  due  to  exposure.  Analgesica,  and  0VCi 
opiates,  may  be  neeessary.  Sometimes  vigorous  counter- irritation  bof 
value.  Attention  must  be  paid  to  the  condition  of  the  general  sjUtm- 
The  battery  may  be  tried,  preferably  with  the  farad ic  current,  or  by 
means  of  electricity  short  and  extremely  rapid  blows  may  be  nuMik  9itf 
the  nerve. 
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The  nucleus  of  this  nerve  in  the  floor  of  the  fourth   ventriclt' 
relation  with  th^sc  of  tbe  sixth,  ei<^hth,  and  twtdfth   nerves*      Like 
spinal  nerves,  it  has  an  upper  and  lower  neuron  or  motor  segment. 
former  extending  frnm  the  cortical  center  in  the  lower   Kolaudie  reg 
to  the  nucleus*  while  the  latter  runs  from  the  nucleus  to  the  periphei; 
Lesions  may  involve  any  part  of  the  tract,  producing  either  spaan 
paralysis. 

Spasm. — This  may  be  idiopathic  or  organic^  and  either  general 
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partial,  affecting  only  the  orbicularis  palpebrarum  {blepharospasm).  It 
is  sometimes  called  tic  convulsif  or  mimic  spasm. 

Pathology. — The  commonest  cause  appears  to  be  some  psychic  dis- 
turbance. Next  in  frequency  are  peripheral  irritations,  and  particularly 
those  that  involve  the  trigeminus,  as  carious  teeth,  conjunctivitis,  or  some 
nasal  irritation.  Less  frequently  irritation  in  some  other  part  of  the 
body,  as  intestinal  parasites  or  uterine  disease,  may  be  the  exciting  cause. 
Finally,  there  may  be  lesions  in  any  part  of  the  motor  tract  supplying 
the  face,  either  in  the  cortex  (meningeal  tumor,  exostoses,  or  focal  soften- 
ing), in  the  facial  nucleus  in  the  medulla,  or  along  the  course  of  the  facial 
nerve  (aneurysm  or  atheroma  of  the  vertebral  artery).  Morbid  changes 
in  the  nerve  itself  or  in  the  muscles  have  not  been  observed. 

etiology. — As  in  other  functional  diseases,  neuropathic  heredity 
plays  an  important  part.  Sometimes,  indeed,  tic  convulsif  has  ex- 
isted in  a  parent  or  has  occurred  in  several  children  of  the  same  fam- 
ily. Emotional  disturbances  have  frequently  been  the  exciting  cause; 
besides  these,  there  are  the  various  reflex  irritations.  The  organic 
causes  are  irritative  lesions,  situated  in  some  portion  of  the  mcial 
motor  tract.  According  to  Gowers,  the  functional  form  occurs  only  in 
adult  life.     It  occasionally  follows  facial  palsy. 

The  symptoms  of  the  disease  include,  first,  the  spasm  :  this  is  usually 
a  sudden  clonic  convulsion  of  the  muscles  of  one  side  of  the  face,  with 
closure  of  the  eyelids  and  retraction  of  the  angle  of  the  mouth.  Rarely 
there  are  associated  movements  of  the  palate  and  eyeballs.  The  spasms 
may  be  single  or  they  may  occur  in  groups  frequently  repeated,  or  recur 
constantly  at  more  or  less  irregular  intervals.  Less  frequently  the  con- 
traction may  be  tonic  in  character,  lasting  several  seconds  or  even  minutes. 
These  forms  are  frequently  associated  with  clonic  spasms.  Ordinarily  the 
spasm  is  painless,  though  there  are  certain  sensitive  points,  as  where  the 
branches  of  the  trigeminus  issue  from  the  skull,  and  particularly  over  the 
supraorbital  foramen.  Sometimes  there  is  also  tinnitus  aurium.  Taste 
and  the  muscles  of  the  palate  are  rarely  affected.  Occasionally  edema 
of  the  face,  especially  in  the  orbital  region,  occurs.  The  immediate 
exciting  cause  of  an  attack  may  be  fatigue  or  excitement,  or  it  may 
occur  as  an  associated  movement,  as  in  a  case  that  I  observed,  in  which 
spasm  always  accompanied  the  beginning  of  speaking. 

The  diagfnosis  is  usually  easy.  It  may  be  occasionally  confounded 
with  chorea,  especially  when  the  latter  is  chiefly  localized  in  the  face,  or 
with  athetosis  due  to  infantile  brain-lesions.  Recognition  of  the  cause  is 
often  very  difficult,  and  a  careful  examination  of  the  whole  body  should 
be  made  for  any  possible  source  of  irritation. 

The  progfnosis  is  extremely  unfavorable  for  cure,  since  only  in  cases 
of  recent  occurrence,  and  with  a  distinct  source  of  peripheral  irritation,  is 
permanent  recovery  likely.  Ordinarily,  the  disease,  even  if  commencing 
in  a  mild  form,  gradually  progresses  to  the  most  severe  type,  the  intervals 
between  the  attacks  become  shorter,  and  the  attacks  themselves  more 
severe. 

The  treatment  consists  in  the  removal  of  any  source  of  irritation 
and  the  application  of  electricity,  particularly  the  mild  galvanic  currents, 
with  the  anode  over  the  sensitive  points.  Operative  interference,  as 
stretching  the  facial  nerve  (which  rarely  produces  any  result  unless  paral- 
ysis ensues)  or  cutting  the  tendons  of  the  facial  muscles,  may  be  tried ; 
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and  finally,  use  of  antispasmodics,  as  eonium,  gelseroiuixi^  morphi 
the  bromiclg,  may  give  temponiry,  but  rarely  permanent,  relief. 

Paralysis  (Bell's  Palsy).— tie jjcndiog  ou  the  seat  of  thr  lesion, 
have — (a)  siipra-ouelear,  (//)  nuclear,  and  (f)  infra-nuclear  pabj 
following  tabic  presents  the  general  differences  betwei»n  upjK^r  audio 
neuron  palsy  : 


SUPRA*NUCLBAR    pAEALVSIS. 

The  upper  part  of  Uio  fuee  in  not  af- 
fet'ted^  tlu"  Uiii^eles  of  the  an ^rle  of  the 
mouth   t>eiu]»  chiefly  eiuirerned. 

Vnluiiisiry  mnvt^iuonts  are  Diore  ioipaired 
than  the  eiiiotionah 

All  retlex  movt^nn^nts  arc  norotnl. 

Ehtctri€  reaction  h  nonuiiU  or  only 
slightly  impairtnl  to  Injih  galvanic  and 
faradic  currents). 

There  ib  no  waiting. 


Ndcucar  and  IiirFaA^iffirinjum  Parai 


All  piirt^  of  th»'  fitt'e  inrcilvtd,  1 
the  orl>icuiariti  and  froDtAUn. 

Yaluntarj    and     emotioTial     m 

equally  iiflV^ctcHl. 
AH  reflex  inovementti  are  lo«t. 
Heaetion^  of  deg«noratioa  are  i 


Wasting  ih  presents 


(a)  Supra-mielear  paraly»h  is  generally  associated  with  hemil 
the  palsy  of  face  and  limbs  being  on  the  isame  side — L  «\  opfw 
le^sion,  which  may  coMsist  of  a  hemorrhage,  tumor,  abscess,  softc 
which  may  be  the  result  of  injury,  and  may  be  situated  in  the 
corona  radiata,  or  the  internal  capsule.  When  the  cortical  fac 
is  alone  involved,  the  limbs  escape  (monopkgia  facialta)^  This  fonaii 
rare. 

(6)  Nuclear  paralystg  is  due  to  hemorrhage,  tumor^  or  softening  at  tie 
site  of  the  nucleus  in  the  mcilulla.  It  may  also  result  from  an  attaek 
of  diphtheria,  and  very  rarely  occurs  in  eases  of  antero-i»oUomyehtis. 
As  already  noted,  the  symptoms  are  similar  to  those  of  mfra-nnckir 
paralysis. 

(f)  Infra-nndear  paraJyms  is  caused  by  pressure  on  the  nenre  at  thf 
base  of  the  brain  by  tumors,  meningitis,  aneurysm,  or  hemorrhage*  h 
the  Fallopian  canal  the  nerve  may  be  damaged  by  bone-disease  or  soiie 
form  of  otitis.  This  is  the  seat,  too,  of  the  so-called  '"  rheumatic  new* 
itis,"  the  result  of  exposure. 

Fracture  of  the  base  of  the  skull  or  injury  to  the  nerve  as  it  emrrgci 
from  the  stylo-mastoid  f«namen  may  result  in  facial  jmlsy.  Diplt^ 
facialis  is  rare,  but  may  be  caused  by  a  single  lesion  in  the  pons,  whtff 
the  facial  paths  cross,  or  by  two  lesions,  one  on  either  side.  The  caoiii 
enumerated  above^  when  hi  later aU  beget  double  facial  paralysis. 

Lesions  in  the  lower  part  of  the  pons  may  result  in  crossed  hemi- 
ple^ijia,  the  tibet^s  being  involved  in  their  course  between  the  nudfo* 
and  the  point  of  emergence  of  the  nerve,  the  side  of  the  pons.  The  &ct 
will  be  paralyzed  on  the  same  side  as  the  lesion,  since  this  latter  is  belo 
thf  decussation  of  the  facial  tracts,  and  involves  the  outgoing  nerve, 
gethcr  with  opposite  hemiplegia.  In  alternate  or  crossed  hemiple^ 
the  facial  palsy  is  of  the  infra-nuclear  type,  while  in  ordinary  heminleg 
the  supra-nuclear  type  is  met  with.  Certain  symptoms  of  nerre-irnH 
tion  may  precede  the  actual  palsy  or  may  he  concomitant,  such  is  «li| 
pain  and  tender u ess,  some  swelling  in  front  of  the  ear,  muscular  twilc 
ing,  and  occasionally  vertigo. 

Symptoms, — The  affected  side  is  immobile  and  expressioiileaa.  ami  Ai 
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poiTnal  lines  are  diminished  or  iibolisbed.  This  is  suen  most  marktidly 
5^  those  above  middle  lite.  The  eye  cannot  be  closed,  owing  to  droop- 
^^g  of  the  lower  lid,  and,  as  the  tears  are  not  directed  into  their  proper 
^^lianneK  the  eye  waters.  Voluntary  and  emotional  movements  are  Jost. 
'Vhistliog  and  .smoking  are  performed  with  difficnlty,  if  at  all;  if  the 
<^lneeks  are  pnifed  ont,  air  escapes  upon  tlie  paralyze<l  side;  food  collects 
Oc^tvvc^'n  ihe  teeth  and  cheeky  owing  to  [mralyi^is  of  the  buccinator;  in 
•lirinkjog  the  piitient  inclines  the  head  to  the  sound  side  to  prevent 
escape  of  the  liquid  from  the  corner  of  tbe  mouth.  The  dilator  naris  is 
r>3iralyzed;  hence  sniffing  is  interfered  with,  and  the  sense  of  smell  is 
diDiinished  on  that  side. 

When  the  tongue  is  protruded  it  seems  to  be  drawn  toward  the  pal- 
sied side.     This  is  not  the  case,  however,  the  effect  being  due  to  con- 
"t.Tactioo  of  the  unopjjosed  muscles  on  the  sound  side.     All  reflex  move- 
xnents  are  lost*  The  palate  is  not  afiected,  and  sensation  is  not  impaired, 
AVhen  the  nerve  is  involved  between  tbe  mtumtffrentia  gatif/Iiformis  and 
^he  origin  of  the  chorda  tympani,  taste  is  lost  in  the  anterior  part  of  the 
tongue,  and  there  is  some  diminution  in  the  secretion  of  saliva.      When 
other  parts  of  the  nerve  are  diseased,  t^iiite  is  not  interfered  with,  unless 
a   secondary   ascending — or,    even    more    rarely,   a  descending— neur- 
itis develops.      Hearing  may  be  increased,  owing  to  paralysis  of  the 
stapedius,   with  conser|uent  unopposed   action  of  the  tensor  tympani. 
In  ear-disease  and  in  disease  of  tbe  base  of  the  brain,  involving  both 
facial  and  auditory  nerves,  bearing  is  lessened.     Some  degree  of  wast- 
ing takes  place  in  tbe  affected  muscles,  and  both  quantitative  and  qual- 
itative electric  changes  quickly  follow  the  palsy. 

The  duration  of  an  attack  varies  from  a  few  days  to  several  months 
or  a  year,  and  in  rare  cases  it  is  permanent.  The  onset  is  usually 
prompt,  and  the  acme  of  the  attack  may  be  reached  in  from  a  few  hours 
to  a  eouple  of  days, 

IHagnosiB, — From  the  table  previously  given  it  will  be  easy  to  differ- 
entiate 8upra*nuclear  from  infra-nuclear  palsy.  In  cases  of  long  stand- 
ing, when  contractures  have  taken  place,  owing  to  the  furrows  thus  pro- 
duced the  affected  side  may  be  taken  for  the  sound  side,  but  on  getting 
the  patient  to  whistle  the  tnie  state  of  affairs  will  manif\?st  itself. 

Treatment. — Search  for  the  cause.  If  ear-disease  is  present,  make 
provision  for  free  drainage ;  if  syphilis,  give  iodid  of  p^otash,  mercury, 
or  both.  In  cases  due  to  cold,  the  so-called  rheumatic  palsies,  counter- 
irritation  is  especially  called  for,  and  cantharidal  collodion,  fly-blisters, 
or  tbe  actual  cautery  behind  the  ear  or  over  the  occiput  are  very  useful. 
The  bowels  should  be  freely  opened,  and  diapboretics  or  hot  baths  and 
alkaline  diuretics  administered ;  in  the  inflammatory  stage  small  doses 
of  mercury  are  of  value,  and  later  ntercuric  iodid  or  general  tonics. 
CJalvanism  should  be  employed  to  stimulate  the  nerves  and  to  help  in 
njaintaining  the  tone  of  the  muscles.  When  contractures  threaten  in 
late  cases  the  use  of  electricity  should  be  dispensed  with, 

DISEASES   OP   THE   AUDITORY   NERVE, 

The  eighth  nerve  has  its  deep  origin  in  the  medulla.  The  center  is 
connected  ny  fibers  with  the  cerebellum,  probably  by  means  of  an  equi- 
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librial  mechanism.  The  auditory  fibers  decussate  in  the  region  of  the 
nuclei,  passing  in  the  posterior  extremity  of  the  internal  capsule  to  the 
opposite  hemisphere.  The  cortical  center  is  in  the  middle  of  the  first 
temporo-sphenoid  convolution.  Destruction  of  that  of  the  left  side  re- 
sults in  word-deafness  ;  thus,  spoken  words  may  be  heard,  but  are  not 
recognized  as  such.  This  is  not  a  common  condition.  Rarely  the  audi* 
tory  tract  may  be  involved  between  the  cortex  and  the  nucleus.  The 
nerve  may  be  implicated  at  the  base  of  the  brain  by  tumors,  aneurysms, 
hemorrhage,  meningitis,  and  traumatism.  Erb  has  described  a  primarj 
nerve-degeneration  in  tabes  dorsalis.  Disease  may  attack  the  laby- 
rinth, either  primarily  or  secondarily  to  ear-disease.  Drugs— njuinin, 
apiol,  salicylates — may  cause  deafness  similar  to  the  labyrinthine  variety. 
In  anemia  and  in  other  conditions  in  which  the  general  health  is  below 
par,  also  in  hysteria,  hearing  may  be  affected.  The  lesions  give  rise 
either  tp  an  increased  or  diminished  sense  of  hearing: 

{a)  Hyperacusis,  in  which  certain  or  all  sounds  are  intensified.  Paral- 
ysis of  the  stapedius  muscle  causes  low  notes  to  be  heard  with  great  in- 
tensity. Auditory  hyperesthesia  may  also  occur  in  hysteria  or  daring 
the  course  of  cerebral  or  general  disease. 

{b)  Dysacusis — difficult  hearing — may  be  due  to  middle-ear  disease, 
or  it  may  exist  as  a  ''  nervous  deafness,*'  the  result  of  labyrinthine  or 
nerve-disease.  These  may  be  differentiated  by  means  of  the  tuning- 
fork.  Normally,  air-conduction  is  better  than  bone-conduction,  and  if 
in  a  deaf  person  a  tuning-fork  can  be  heard  vibrating  longer  when  held 
against  the  skull- vault  or  temporal  bone  than  in  front  of  the  ear,  there 
is  some  impairment  of  conduction  in  the  meatus  or  middle  ear.  When 
the  patient  is  deaf,  and  yet  the  normal  relation  is  maintained  between 
air-  and  bone-conduction,  the  labyrinth  or  the  nerve  is  at  fault. 

{r)  Tinnitus  aurium — irritation  of  the  auditory  nerve — a  condition 
in  which  subjective  sounds  occur,  such  as  whirring,  buzzing,  ticking,  or 
ringing  in  character.  In  certain  subjects  they  are  worse  at  night  than 
during  the  day,  and  at  times  they  are  paroxysmal ;  as  a  rule,  in  any 
case  they  are  intensified   when  the  general  system  is  below   par. 

Tinnitus  may  be  caused  by  anemic  or  depraved  nutritional  states. 
intra-cranial  aneurysm,  pressure  on  the  cervical  sympathetic  by  enlarged 
HI  glands,  tumor,  or  aneurysm,  impacted  cerumen,  otitis  media,  labyrinthine 

disturbance,  blows  upon  the  head,  excessive  auditory  stimulation,  lond 
noises,  or  it  may  occur  during  an  attack  of  migraine  or  as  an  epileptic 
aura.  In  a  neurasthenic  individual  the  subjective  noise,  no  matter  what 
the  cause,  will  be  accentuated.  The  more  complex  and  elaborate  the 
H  sound,  the  greater  the  probability  of  its  being  of  central  origin. 

Treatment. — Careful  search  must  be  made  for  the  cause  of  any  of 
these  morbid  conditions  just  described,  and  when  ]>racticable  they  should 
be  removed.  The  system  should  be  broufjht  into  as  good  a  condition 
as  possible.  In  hyperesthesia  broraids  occasionally  avail.  In  dysacusis 
little  can  be  done  when  the  cause  is  labyrinthine.  The  same  is  true 
when  the  nerve  or  its  centers  are  involved.  Counter-irritation  and 
electricity  may  be  tried  externally,  and  iodids  internally.  These  meai?- 
ures  should  be  employed  in  tinnitus,  but  with  more  hope  of  relief;  in 
addition,  sedatives  are  generally  called  for,  and  even  morphin  may  be 
necessary  in   paroxysmal   attacks. 


'/ 


DefiBitiou,— An  aural  or  labyrinthine  vertigo— originally  described 
^y  Meniere  in  1861 ;  tbe  cardinal  .syniptoma  are  vertigo,  deafness, 
'^Cfcises  in  the  ear,  and  sometimes  vomiting. 

Pathology* — -There  may  be  an  infJammation  or  atrophy  of  the 
'^^rve-endiijgs.  There  are  ako  changes  in  the  labyrinthine  membrane 
•V-om  any  caii!*e  or  from  hemorrhage. 

Htiolog^. — Meniere's  discnf*e  is  most  common  after  thirty,  and  is 
**arelv  met  with  before  that  at^e.  It  h  twice  as  common  in  men  as  in 
'l^omen.  The  precise  lesion  is  labyrinthine,  and  is  the  result  of  exposure, 
gout,  syphilis,  senile  change,  congestion,  and,  more  rarely,  hemorrhage. 
-Any  cerebral  distnrbance  or  gastric  or  other  irritation  is  apt  to  induce 
an   attack. 

Symptoms* — ^Vertigo  is  present,  and  varies  from  an  extremely  slight 
transient  attack,  and  one  that  is  entirely  subjective,  to  one  of  almost 
explosive  violence.  The  patient  may  have  a  sensation  of  having  been 
struck,  and  then  of  falling  heavily  to  the  ground.  The  slight  form  may 
be  continuous  with  more  or  less  fre*juent  severe  attacks,  or  a  complete 
intermission  of  days,  weeks,  or  months  may  transpire.  The  attacks 
may  arise  without  apparent  cause,  or  as  a  result  of  a  blow  or  even  a 
sudden  movement,  and  occur  during  both  working  and  sleeping  hours. 
The  giddiness,  when  severe,  causes  nausea  and  vomiting,  and,  if  pro- 
longed, bile  is  vomited  as  in  ordinary  bilious  attacks.  When  the  attack 
is  very  acute  momentary  uu consciousness  supervenes.  Nystagmus  and 
diplopia  may  occur  during  an  attack.  Tinnitus  and  deafness  usually 
exist  together,  the  former  being  constant,  but  of  slight  degree,  and  pos- 
sibly worse  during  an  attack ;  it  may  be  enlirely  absent  between  the 
attacks.  The  latter  (nervous  deafness)  is  constant  and  of  varying 
severity  in  different  individuals, 

Dias^osis^^ — ^The  occurrence  of  vertigo  and  tinnitus  in  a  person 
^ith  more  nr  les.s  nervous  deafness,  with  or  without  gastric  symptoms, 
establishes  the  diagnosis.  The  tinnitus  and  the  character  of  the  deaf- 
ness usually  suffice  to  distinguish  this  from  other  forms  of  vertigo.  In 
epilepsy  with  auditory  aurse  the  period  of  unconsciousness  is  generally 
much  longer,  and  on  regaining  consciousness  the  patient  is  dull  anil 
drowsy  for  some  time.  It  is  possible  also,  as  a  rule,  to  elicit  a  history 
of  convulsinns. 

Prognosis.— In  some  cases  the  condition  grows  progressively  worse 
until  deafness  supervenes,  when  it  ceases.  Often,  however,  arrest  or 
improvement,  or  even  complete  recovery,  may  be  secured.  In  heart- 
disease  the  shock  may  prnve  fjttal,  and  in  the  very  acute  but,  fortunately, 
rare  cases  the  prognosis  is  always  bad. 

Treatment,^ — (*ounter-irritation  over  the  mastoid  process  and  the 
internal  use  of  bromids  to  lessen  tlie  morbid  sensibility  will  prove  valu- 
able. The  emunctories  must  be  gotten  in  good  condition,  and  any  un- 
derh'ing  disease,  as  syphilis  or  gout,  mu^t  be  treated.  Charcot  suggested 
the  use  of  drugs  that  produce  tinnitus — i^uinin,  for  instance.  The  cases 
were  worse  at  the  time,  but  some  of  them  seemed  to  improve  subse- 
(piently.  Gowers  employw  sodium  salicylate  in  iV-gmin  (0.324)  doses, 
thrice  daily,  believing  that  more  good  arises  when  such  drugs  are  given 
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in  moderation.  Apiol  might  be  tried  in  this  connection.  Nitroglycerin 
and  the  nitrites  are  sometimes  of  value  in  cases  associated  with  arterio- 
sclerosis. 


DISEASES  OF  THE  OLOSSO-PHABYNOBAL  NBBVB. 

The  ninth  cranial  nerve  has  its  origin  in  the  posterior  part  of  the 
floor  of  the  fourth  ventricle,  in  close  relation  with  the  pneumogastric 
nerve.  Our  knowledge  as  to  its  function  is  not  exact,  both  because  it  is 
seldom  if  ever  involved  alone,  and  also,  on  account  of  its  many  connec- 
tions (with  the  trigeminus,  the  facial,  the  pneumogastric,  and  the  sym- 
pathetic nerves),  it  is  difficult  to  say  whether  the  terminal  fibers  in- 
volved represent  the  functions  of  its  roots  or  of  one  of  its  connections 
(Gowers). 

Its  fibers  are  distributed  to  the  tonsils,  the  back  of  the  tongue,  the 
soft  palate,  the  pharynx,  the  Eustachian  tubes,  and  the  tympanic  cavity. 
It  supplies  both  motor  and  sensory  fibers,  but  not  those  of  taste.  This 
nerve  is  involved  in  the  nuclear  degenerations  that  are  spoken  of  as  bul- 
bar palsies.     It  may  be  also  affected  by  meningitis  or  new  growths. 

DISEASES   OF  THE  PNEUMOOASTBIC  NEBVB. 

As  already  stated,  the  origin  of  the  tenth  cranial  nerve  is  in  intimate 
relation  with  that  of  the  ninth.  It  is  also  continuous  below  with  that 
of  the  eleventh,  and  all  three  are  associated  with  the  center  for  the 
hypoglossal  nerve.  The  nerve  proper  arises  from  the  side  of  the  me- 
dulla, and  runs  on  either  side  of  the  neck  in  the  sheath  of  the  carotid 
artery,  lying  behind  that  vessel.  It  enters  the  thorax  in  front  of  the 
subclavian  artery  on  the  right  side,  and  between  the  subclavian  and  the 
carotid  on  the  left ;  then  it  courses  beside  the  esophagus,  and  is  distrib- 
uted to  the  pharynx,  larynx,  lungs,  heart,  esophagus,  and  stomach,  and 
sends  fibers  to  the  intestines  and  spleen. 

The  esophageal  fibers  are  both  motor  and  sensory,  gastric  fibers  being 
chiefly  sensory.  The  vagus  is  in  part  the  motor  nerve  of  the  intes- 
tines. It  also  contains  both  accelerator  and  inhibitory  fibers  for  the 
respiratory  center,  is  the  cardiac  inhibitory  nerve  and  a  va.so-di later. 
au(l  is  said  to  contain  trophic  fibers  for  the  heart  and  lungs. 

Etiology. — The  nerve  may  be  involve<l  at  its  nucleus  either  bv 
hemorrhage  or  softening.  The  nuclei  of  the  ninth,  eleventh,  and  twelfth 
nerves  are  simultaneously  attacke<l,  either  wholly  or  in  part,  giving  rise 
to  a  group  of  symptoms  known  as  hulhar  jnih?/.  The  tenth  nerve  at  its 
superficial  origin  may  be  compressed  ])y  neoplasms,  aneurysms,  and  the 
products  of  mcniuijitis  :  in  its  course  down  the  neck  it  may  suffer  pres- 
sure, or  may  either  be  tied  in  ligating  the  caroti<l  artery  or  cut  in  the 
removal  of  a  tumor  or  enlarged  glan<ls.  Very  rarely  it  may  be  injured 
by  incised  or  punctured  wounds,  or  he  the  seat  of  neuritis  due  to  expo- 
sure or  to  some  toxemia.  The  morbid  conditions  of  the  pneumogastric 
are  best  studied  by  considering  the  branches  of  distribution  separately. 

(<i)  Pharjmgeal  Branches. — The  muscles  and  mucous  membrane  of  the 
pharynx  are  supplied  by  l)ranches  of  the  pneumogastric  and  glosso-pha- 
ryngeal  nerves,  constituting  the  pharyngeal  plexus.     The  pharynx  may 
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be  the  seat  of  spasm  or  paralysis :  this  is  purely  a  ^^  functional  "  condition, 
and  usually  occurs  in  hysteric  (globtut  hysterictts)  or  in  nervous  indi- 
viduals. One  of  my  own  patients  (a  woman)  after  some  domestic  trouble 
became  extremely  nervous.  She  complained  of  increasing  difficulty  in 
swallowing,  until  finally  she  could  scarcely  take  liquids,  this  symptom 
becoming  aggravated  when  any  one  was  watching  her.  She  was  cured 
by  the  daily  passage  of  graduated  esophageal  bougies. 

Paralysis  of  the  pharynx  causes  difficulty  in  swallowing,  so  that  food 
remains  in  the  mouth  instead  of  being  passed  into  the  esophagus.  Par- 
ticles often  enter  the  larynx  and  give  rise  to  paroxysms  of  coughing, 
and  at  times  cause  choking.  When  the  soft  palate  is  also  pardyzed, 
the  food  is  regurgitated  into  the  nose.  The  lesion  is  generally  nuclear, 
causing  bulbar  paralysis.  The  root  of  the  nerve  may  be  involved  as  it 
leaves  the  side  of  the  medulla  by  meningitis  or  by  pressure  from  a  neo- 
plasm or  an  aneurysm.     Rarely  it  may  be  caused  by  a  toxic  neuritis. 

(6)  Larsmgeal  Branches. — The  superior  laryngeal  nerve  furnishes 
sensory  fibers  to  the  mucous  membrane  of  the  larynx  above  the  vocal 
cords,  and  supplies  also  the  crico-thyroid  and  epiglottidean  muscles. 
The  inferior  or  recurrent  laryngeal  nerve,  which  takes  its  origin  in  the 
superior  thoracic  region,  winds  around  the  arch  of  the  aorta  on  the  left 
side  and  around  the  subclavian  artery  on  the  right,  reaching  the  larynx 
by  running  up  between  the  trachea  and  esophagus.  It  is  the  sensory 
nerve  of  the  larynx  below  the  vocal  cords,  also  of  the  entire  trachea, 
and  supplies  all  the  muscles  of  the  larynx  except  those  named  above. 
It  has  been  shown  that  the  motor  fibers  of  the  larynx  come  from  the 
glosso-pharyngeal  nucleus,  the  pneumogastric  fibers  being  sensory. 

Spasm  of  the  larynx  is  due  to  over-action  of  the  glottis-closers  (the 
adductors),  though  some  cases  described  in  this  category  are  probably 
instances  of  abductor  paralysis.  The  condition  is  rather  rare  in  adults, 
but  quite  common  in  children  (laryngismus  stridulus),  and  particularly 
in  rachitic  subjects.  An  attack  may  also  be  induced  in  those  predisposed 
by  any  form  of  nerve-irritation  or  catarrhal  condition  of  the  respiratory 
tract.  It  may  be  part  of  a  general  neurosis ;  it  is  sometimes  seen  in 
tabes  dorsalis  (laryngeal  crisis);  and  Liveing  reports  that  he  has  seen  it 
take  the  place  of  an  attack  of  migraine.  Spastic  aphoria  consists  of  a 
spasm  induced  whenever  an  attempt  to  speak  is  made.  Laryngeal 
spasms  occur  most  frequently  at  night.  Dyspnea  is  the  most  striking 
symptom,  and  is  so  intense  in  some  cases  that  suffocation  seems  immi- 
nent. The  patient  may  be  cyanotic.  Soon  the  retained  carbonic  acid 
gas  causes  relaxation,  but,  as  the  cords  open  slowly,  the  inspiration  is 
accompanied  by  a  crowing  sound,  and  the  expiratory  sound  is  harsher 
than  normal. 

Paralysis  of  the  larynx  may  be  the  result  of  a  nuclear  degeneration 
(glosso-pharyngeal),    producing   chronic    bulbar   paralysis,    as   already . 
mentioned;  this  form  may  occur  in  disseminated  sclerosis,  tabes  dor- 
salis, general  paralysis  of  the  insane,  and  in  certain  toxemias.     The 
paralysis  is  generally  bilateral ;  rarely  it  is  unilateral. 

Very  rarely  a  cerebral  cortical  lesion  in  the  laryngeal  center  may 
cause  pseudo-bulbar  paralysis.  Since  the  two  centers  are  compensatory, 
the  lesion  must  be  bilateral. 

The  nerve  may  be  involved  at  its  root  or  in  any  part  of  the  trunk. 
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and  such  lesions  are  usually  unilateraL     The  recjirrent  laryngeii]  nt 
especially  the  left,  is  more  apt  to  be  Jiseased   tbau   the  sujieriar. 
account  of  iti^  position.     Thus,  the  areh  of  the  aorta  is  more  fre^ju 
the  seat  of  an  aneurysm  than  the  subclavian  ;  enlarged  thoracic  gUa4i, 
neoplasras,  and  an  enlarged  thyroid  can  also  dsiraage  these  nervet, 
peripheral  filanicntsi  may  be  attacked  as  part  of  a  multiple  neuritis. 

In  certain  eases  the  muscles  become  weakened  without  being 
lyzed,  th'm  possibly  being  due  to  a  local  neuritis,  or  to  a  congesttOD  i 
inflammation  of  the  mucous  membrane  from  over-us©  (clergymen  9  i 
tht'ottf),  or  as  the  resull  of  exposure. 

The  following  are  the  chief  forms  of  paralysis : 

(1)  Complete  Parnli/mH, — By  tlii.s  h  generally  understood  ptrtl^ 
of  all  except  the  erico'tbyroid  and  epiglottidean  muscles,  though  <  _ 
sionally  these  may  also  be  involved.  Since  the  cords  are  pariljKd, 
pho nation  is  impossible.  An  a  rule,  there  is  no  interference  with  Tt$^* 
ration,  though  tbe  pressure  of  the  in-going  air  may  bring  the  cwif 
nearer  together,  and  thus  produce  a  certain  amount  of  insptr^liOfT 
harshness. 

As  the  cf>rds  cannot  be  closed,  coughing^  is  imposdible*  an  the  i 
escapes  through  the  glottis,  and  no  expulsive  force  can  be  given  till 
When  the  paralysis  is  unilateral  these  symptoms  will   of  Qecesi«itr| 
modified,  and  some  degree  of  phonation  may  be  possible.     The 
common  cause  of  this  condition   is  an  involvement  of  the    recur 
laryngeal   nerve;  the  lesion  may.  however,  be  nuclear  or  in  tbe  OOi 
of  the  nerve-trimk.  

(2)  ParahfHk  nf  (he  AhdurtnrH. — The  only  special  abductor  mnaeiil 
are  the  posterior  crico-arytenoids*     When  they  are  involved  the  glo 
fails  to  open  in  inspiration,  and  tbe  unojjposed  adductors  bring  the  vo 
cords  together.     They  are  still  more  closely  approximated  daring  i 
ration  by  the  column  of  air,  and  hence  the  prolonged,  striduloijn 
ratory  sound.     Phonatton  aud  expiration  are  practically  unchanged.    H 
is  quite  likely  that  many  cjises   supposed  to  be  instances^  of  hy*teT»e 
spasm  of  tlie  glottis  arc  really  cases  of  abductor  paralvAis. 

In  unilateral  paralysis  the  norma!  movements  of  the  unaffeet^ 
cord  prevent  any  nmrked  ilegree  of  dyspnea  and  stridor :   phonatioil] 
usually  hoarse  and  of  a  low  pitch.     In  cases  of  long  duration  the  i 
tuuis  become  more  marked  as  the  unopposed  adductors  undergo 
ary  contracture  and  still    further  narrow   the  glottis. 

This  condition  may  be  due  either  to  central  disease  or  to  ^otne  h 
change.     The  abductor  muscles  may  he  degenerated,  while  till  the  «»tl 
laryngeal  muscles  are  healthy,  or  one  or  both  recurrent  nt»rve»  miyl 
affected.     Th«_'se  nerves  innervate  both  the  abductors  and  »ddnctor»»J 
it  is  not  clearly  uoderstond  why  the  abductors  alone  shouiti  sufTo 
the   parent  nerve-trunk    is  involved,     At  any  time  it  might  bel 
grave  condition,  for  should  any  swelling  of  the  cords  nupervene  ooll 
but  a  prompt  laryngotomy  could  prevent  suffocation* 

<3)  Adductvr  Paralysis. — The  cords  move  normally  during 
tion,  and  hence  there  is  no  stridor ;  as  they  cannot  be  approximi 
however,  phonation   is  impossible,     This  condition   is  met  with  in  hf 
teria,  producing  hysteric  aphonia,  in  public  speakers  who  oreftax 
voices,  and  also  in  laryngitis. 
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The  following  table,  from  Gowers'  text-book  on  Bisetigrs  of  the  Ner- 
^«>iw  St/9tem,  enables  one  to  get  a  comprehensive  idea  of  the  subject: 


Stmftoms. 

^N'o  voice ;  no  coti|?h  -,  stri- 
dor only  t>n  deep  iiii^pi- 
ration. 

"Voice  low-pUch&d  and 
hoarse ;  no  couj^h  ;  stri- 
dor lilment  or  sligbt  on 
deep  breathing. 

"Voice  little  changed ;  cough 
normal :  inspiration  diffi- 
cult and  long,  with  loud 
stridor. 
Sjmptomti  inconclusive ; 
little  affection  of  voice  or 
cough. 

No  voice ;   perfect  cough ; 
no  atridor  or  dyspnea. 


Signs. 

Both  cords  moderately  ab- 
ductL'd  and  motionleets. 

One  cord  mfiMierately  ab- 
ducted and  motionleaa, 
the  other  moving  freely, 
and  even  beyond  the  mid- 
dle line  in  phonation. 

Both  cords  near  together^ 
and,  during  inspi ration | 
not  separat^'dj  but  even 
drawn  nearer  together. 

One  cord  near  the  middle 
line,  not  mo\ing  during 
inapiration ;  the  other 
normal 

Cordw  normal  in  iKJBition, 
and  moving  normally  in 
respiration^  hut  not 
brought  together  on  an 
attempt  at  phonation. 


Lesions, 
Total  bilateral  palsy. 


Total  unilateral  palsy. 


Total  abductor  palsj. 


Unilateral  abductor  palsy. 


Adductor  palaj. 


Sensory  disturbances  of  the  larynx  are  rare,  and  especially  hyperes- 
thesia. Anesthesia  may  he  due  to  hysteria,  or  to  bulbar  paralysis,  or  to 
disease  of  the  superior  laryngea!  nerve.  It  is  dangerous,  as  food  may 
enter  the  windpipe. 

(c)  Cardiac  Branches. — These  with  branches  from  the  sympathetic 
form  the  cardiac  plexus.  The  vagus  contains  both  accelerator  and  in- 
hibitory fibers,  but  the  latter  predominate ;  therefore  irritation  of  the 
nerve,  either  centric  or  peripheral,  will  slow  the  heart's  action.  Czermak 
ipras  able  to  slow  the  action  of  his  heart  by  pressing  a  small  tumor  in 
liis  neck  against  the  vagus  nerve.     When  the  fiinetion  of  the  nerve  is 

lowered,  inhibition   is  removed  and  the  heart's  action  becomes  rapid. 

This  may  be  brought  about  by  a  toxemic  neuritis,  by  pressure,  accidental 

ligature*  or  by  incised  or  punctured  wounds.     Various  emotions  and 

nervous  states  may  bring  about  the  same  result, 

(d)  Pulmonary  Branchas. — ^Both  accelerator  and  inhibitory  fibers  ex- 
ist, but  in  this  case  the  accelerator  influence  predominates,  so  that  irri- 
tation results  in  increased  respiratory  movements  or  even  in  bronchial 
spasm,  since  the  bronchial  muscles  are  aim  supplied  by  this  nerve.  It 
18  this  nerve  that  is  supposed  to  be  concerned  in  the  production  of  asth- 
matic paroxysms.  Therefore,  when  the  nerve- function  is  lowered  the 
respirations  become  much  slower.  The  nerve  is  supposed  to  contain 
trophic  fibers  for  the  lungs. 

(r)  Esophageal,  {/)  Gastric,  and  (r/)  Intestlna]  Branches. — The  esoph- 
ageal brandies  are  rarely  damaged,  ami  irritation  (spasm)  occurs  more 
frequently  than  paralysis.  The  pneumogastric  gives  the  sensory,  and 
in  part  the  motor,  nerve-supply  to  the  stomach,  and  irritation  gives  rise 
to  increased  contractions  with  some  pain. 

The  sensation  of  hunger  is  supposed  to  be  associated  with  the  vagus 
nerve,  and  vomiting  may  result  from  direct  or  reflex  irritation.     Par* 
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alysis  causes  some  diminution  of  the  gastric  contractions.     Normally, 
the  vagi  accelerate  intestinal  peristalsis. 

Treatment. — It  is  almost  always  impossible  to  remove  the  cause  of 
the  above  conditions.  Syphilitic  lesions  are  probably  the  most  amen- 
able, and  in  the  various  laryngeal  palsies  electricity  may  be  employed, 
though  it  is  of  somewhat  doubtful  utility,  and  in  abductor  palsy  may 
possibly  exert  a  harmful  influence  by  stimulating  the  adductors.  Strych- 
nin and  general  tonics  should  be  administered.  Massage  of  the  larynx 
may  be  tried,  and  in  spasmodic  conditions  attention  should  be  directed 
to  the  general,  physical  state.  All  sources  of  nerve-irritation  should  be 
removed  if  possible,  and  bromids,  or  even  chloral,  should  be  given. 

DISEASES  OF  THE  SPINAL  ACCESSORY  NBBVB. 

This  nerve  consists  of  two  parts — an  external  or  spinal,  and  an  in- 
ternal or  accessory,  portion.  The  latter  has  already  been  described  in 
connection  with  the  pneumogastric  nerve.  It  forms  the  motor  portion 
of  that  nerve,  and  is  distributed  to  the  laryngeal  and  pharyngeal  mos- 
cles.  The  spinal  element  arises  from  the  multipolar  ganglion-cells  in 
the  anterior  gray  horns  of  the  cervical  cord,  ascends  and  enters  the 
cranium  through  the  foramen  magnum,  and  leaves  it,  after  joining  with 
the  accessory  part,  through  the  jugular  foramen.  It  supplies  the  sterno- 
mastoid  muscles  and  in  part  the  trapezius. 

Injury  or  disease  of  the  nerve  may  result  in  spasm  or  paralysis. 
Only  the  spinal  part  is  considered  in  this  section. 

TORTICOLLIS. 
(  Wry-neck,) 

This  may  be  a  congenital  or  an  acquired  condition. 

Congenital  torticollis,  or  '^ fixed  wry-neck,"  is  the  result  of  an 
atrophy  and  shortening  of  the  sterno-mastoid  muscle,  brought  about 
by  some  intra-uterine  condition  or,  possibly,  by  an  injury  at  birth.  The 
right  muscle  is  most  commonly  affected.  The  head  turns  slightly  to- 
ward the  sound  side ;  the  eye  may  deviate,  and  curvature  of  the  cervical 
spine  may  develop. 

Facial  asymmetry  is  a  usual  concomitant  of  this  condition.  The 
face  on  the  same  side  as  the  lesion  develops  less  rapidly  than  the  other 
side,  and  in  time  secondary  contracture  of  the  unopposed  muscles  takes 
place.  The  torticollis  can  be  cured  by  tenotomy,  but  the  facial  asym- 
metry persists.  Fixation  is  necessary  for  a  while  when  contracture 
exists. 

Spasmodic  wry-neck  may  be  tonic  or  clonic.  These  forms  may  co- 
exist, alternate,  or  occur  indepen<lently  in  different  individuals.  The 
condition  is  met  with  almost  exclusively  in  adults,  and  occurs  most 
fre(|ucntly  in  middle-aged  men. 

Pathology. — No  macroscopic  or  microscopic  evidence  of  any  lesion 
has  been  discovered,  and  the  condition  is  probably  dependent  upon  an 
over-activity  of  the  neurons  in  the  various  centers  that  control  the 
muscles  of  the  affected  part. 

Etiology. — The  influence  of  sex  and  age  has  been  mentioned;  a 
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neurotic  heredity  may  also  predispose.  Torticollis  may  follow  habit- 
spasm,  or  some  injury  to  the  head  or  neck,  or  exposure  to  cold,  the  latter 
constituting  the  ^'  rheumatic  **  type.  In  a  case  of  my  own,  a  man  of  23,  it 
followed  an  attack  of  acute  articular  rheumatism  and  was  associated  with 
high  arterial  tension.  Rarely,  robust,  healthy-looking  individuals  are  at- 
tacked without  any  apparent  cause.  Cervical  caries  may  cause  rigidity  of 
the  neck,  simulating  torticollis.  The  spasm  is  usually  tonic  in  such  cases, 
as  it  is  in  those  of  the  "  inflammatory  **  type,  where,  in  children  partic-  • 
ularly,  enlarged  and  painful  glands  are  found  under  the  sterno-mastoid. 

Sjrmptoms. — The  occiput  is  drawn  toward  the  shoulder  of  the 
affected  side,  the  chin  is  elevated,  and  the  face  rotated  more  or  less 
toward  the  sound  side.  The  sterno-mastoid  may  alone  be  affected,  or  the 
trapezius  may  also  be  involved.  In  the  latter  case  greater  depression 
of  the  head  takes  place.  Spinal  curvature  may  ensue,  the  convexity 
being  toward  the  sound  side.  This  only  takes  place  in  cases  that  have 
existed  for  some  time.  Clonic  spasm  is  infinitely  more  distressing  and 
more  apt  to  be  permanent. 

Some  pain  and  muscular  twitching  may  precede  the  onset  of  the 
attack,  though,  as  a  rule,  muscular  contractions  are  the  first  indication. 
These  are  mild  at  first,  and  rarely  abruptly,  more  commonly  slowly, 
they  increase  in  severity.  As  the  case  progresses  other  muscles,  and 
even  those  of  the  arm,  become  involved.  Cases  have  been  described  in 
which  certain  muscles  or  groups  of  muscles  in  the  hand  or  arm  have 
been  primarily  affected,  the  condition  gradually  spreading  from  them. 
The  spasm  usually  ceases  during  sleep.  An  attack  may  cause  pain,  but, 
as  a* rule,  it  induces  merely  a  feeling  of  fatigue  in  the  muscles;  it  is 
worse  if  the  patient  is  excited  or  emotional.  Bilateral  spasm  may  occur, 
the  muscles  of  both  sides  being  equally  affected  {retro-collic  spasm), 
Gowers  speaks  of  a  case  in  which  the  backward  displacement  of  the  head 
was  so  great  that  the  face  was  horizontal  and  looked  directly  upward. 

Diagnosis* — As  a  rule  this  is  not  difficult.  When  spasm  is  in- 
duced by  enlarged  and  painful  glands  beneath  the  sterno-mastoid  the 
age  of  the  patient  will  be  of  value  in  determining  the  true  condition. 
This  usually  occurs  in  children ;  true  wry-neck,  on  the  other  hand,  very 
rarely  commences  before  the  thirtieth  year.  Hysteric  spasm  may  also 
simulate  spasmodic  torticollis,  but  it  generally  occurs  in  young  women, 
and  usually  other  evidences  of  hysteria  are  also  present.  The  rheumatic 
type  and  the  rigidity  induced  by  caries  of  the  spine  must  be  differentiated 
from  one  another  and  from  spasmodic  wry-neck.  If  the  rigidity  comes 
on  suddenly,  following  exposure  to  cold  or  wet,  and  the  pain  is  not  in- 
creased at  night  or  by  depressing  the  head  upon  the  spine,  and  is  re- 
lieved by  hot  applications,  the  condition  is  probably  rheumatic.  When 
the  rigidity  and  pain  are  of  slow  onset,  without  history  of  exposure, 
and  the  pain  is  both  worse  at  night  and  is  increased  by  depressing  the 
head  upon  the  spine,  but  is  relieved  by  elevating  the  head,  the  condition 
is  very  probably  one  of  caries  of  the  spine. 

Prognosis* — Very  rarely  the  torticollis  may  diminish  or  even  cease 
after  an  existence  of  months  or  years.  Usually,  however,  it  is  persist- 
ent, either  being  stationary  or  slowly  increasing  in  severity  and  widen- 
ing in  range.  The  prognosis  must  always  be  guarded,  and  in  severe 
cases  grave  as  to  recovery,  though  the  disease  does  not  shorten  life. 
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Treatment. — Generally  very  little  can  be  expected  from  medicv 
tion.  Bromids,  morphin,  chloral,  hyoscyamus,  or  cannabis  indica  may 
be  tried,  as  may  the  various  forms  of  counter-irritation.  Morphin  ad- 
ministered hypodermically,  has  been  most  effectual  in  some  cases,  but 
the  danger  of  establishing  the  habit  should  not  be  forgotten.  (Jalvanism 
should  be  tried,  the  negative  pole  being  placed  over  the  occipital  region 
and  the  positive  over  tne  affected  muscles.  Nerve-stretching  and  ten- 
otomy of  the  affected  muscles  is  of  very  little  value.  The  only  surgical 
procedure  that  has  proved  of  any  distinct  value  is  neurectomy,  with 
excision  of  a  part  of  the  nerve  to  prevent  reunion.  This  necessarily 
causes  paralysis  and  atrophy  of  the  muscles  supplied ;  but,  since  it  often 
abolishes  the  spasm,  the  slight  loss  of  power  and  the  interference  with 
the  movement  of  the  head  are  comparatively  infinitesimal.  The  results, 
however,  are  not  uniform  even  so  far  as  the  spasm  is  concerned. 

PARALYSIS   OP    THE   SPINAL   ACCESSORY   NERVB. 

The  accessory  portion  has  been  previously  considered  in  describing 
the  laryngeal  branches  of  the  pneumogastric. 

In  the  spinal  portion  the  nuclei  may  be  involved  in  degenerative 
lesions  of  the  motor  region  of  the  spinal  gray  matter.  The  nerve-trunk 
may  be  damaged  by  pressure  from  exudative  products  (meningitis), 
tumors,  or  caries,  with  resulting  paralysis  and  wasting  of  the  stemo- 
mastoid  and,  in  part,  of  the  trapezius.  This  latter  muscle  is  also  sup- 
plied by  the  cervical  nerves.  The  patient  has  difficulty  in  rotating  the 
head  to  the  side  opposite  that  on  which  the  paralysis  exists,  and  the 
affected  muscle  does  not  stand  out  in  movements  of  the  head.  Unless 
secondary  contraction  of  the  unopposed  muscle  sets  in,  no  deviation  oc- 
curs when  the  head  is  at  rest.  The  only  portion  of  the  trapezius  that 
is  involved  in  paralysis  of  the  external  part  of  the  eleventh  nerve 
stretches  from  the  occipital  bone  to  the  acromion.  The  normal  contour 
of  the  neck  is  lost  in  such  cases,  and  the  ability  to  raise  the  arm  is  in- 
terfered with  because  the  trapezius  cannot  fix  the  scapula,  the  fulcrum 
of  the  deltoid.  Bilateral  paralysis  may  occur  as  in  progressive  musca- 
lar  atrophy ;  if  both  sterno-mastoids  are  involved,  the  head  falls  back- 
ward ;  if  both  trapezii,  it  falls  forward. 

The  treatment  is  that  of  the  underlying  cause.  If  the  lesion  is 
nuclear,  practically  nothing  can  be  done.  If  the  condition  is  due  to 
pressure,  in  some  cases  relief  may  be  obtained.  Electricity  and  mas- 
sage should  be  employed  during  the  recovery  of  the  nerve. 

DISEASES   OF  THE   HYPOGLOSSAL  NERVE. 

The  nucleus  of  the  twelfth  cranial  nerve  is  in  the  most  posterior  por- 
tion of  the  floor  of  the  fourth  ventricle.  It  is  said  by  some  observers 
that  the  nuclei  of  the  fibers  for  the  palate  and  vocal  cords  that  run  in 
the  .spinal  accessory  nerve  may  be  in  the  lower  part  of  the  twelfth- 
nerve  nucleus. 

The  cortical  center  for  this  nerve  is  in  the  lower  part  of  the  ascend- 
ing frontal  convolution,  in  the  neighborhood  of  the  cortical  facial  cen- 
ter.     This  propin(juity  probably  explains  the  simultaneous  involvement 
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of  the  facial  and  lingual  muscles  in  some  cases.  The  hypoglossal  is  the 
ttiotor  nerve  for  the  tongue  nnd  for  inoiit  of  the  muscles  attached  to  the 
iij-oid  bone*     Spasm  or  paralywin  may  follow  disease  of  the  nerve. 

Spasm  may  be  either  unilateral  or  bilateral.     It  is  probably  met  with 
xnost  commonly  in  hysteria,  or  as  a  part  of  some  general  con v nisi ve 
crondition,  as  epilepsy  or  chorea.      It  may  also  be  associated  with  facial 
^poam,    as    mentioned    above.       Irritation  of    the    fifth    nerve   (dental 
claries,  ulceration  of  the  gums)  seems  to  be  responsible  for  some  cases. 
**  Paroxysmal  clonic  spa^sm  ''  is  a  form  in  which  the  tongue  is  rapidly 
tlirust  in  and  out.     Various  sensations  in  the  affected  region  may  pre- 
cede the  attack.    A  rare  form^ — apktfiont/m — is  induced  when  an  attempt 
to  speak  is  made.     The  prognosis  in  thia  condition  is  good,  and  a  gen- 
eral tonic  treatment  is  indicated, 

Paxaljsifl  may  result  from  supra-nuclear,  nuclear,  or  infra-nuclear 
lesions. 

Supra-nuclear, — The  lesion  may  be  anywhere  between  the  cortex 
(lower  part  of  the  ascending  frontal  gyrus)  and  the  medtilla,  and  causes 
paralysis  on  the  opposite  side.  In  this  condition  the  affected  muscles  do 
not  atrophy  nor  do  they  show  any  electric  change. 

Nudear. ^-The  lesion  is  usually  degenerative.  It  may  either  be  of 
sudden  onset  (vascular),  less  rapid,  but  still  acute  (inflammatory),  or  it 
may  be  chronic,  as  in  bulbar  palsy  or  tabes  dorsalis.  The  nuclei 
are  so  close  together  that  the  condition  is  almost  invariably  bilateral. 

Infra-nuclear, — The  fibers  may  be  injured  by  the  pressure  of  neo- 
plasms  or  by  the  products  of  meningitis  or  of  syphilis.  Disease  of  the 
bone  may  also  involve  the  nerve  in  its  passage  through  the  foramen. 
More  rarely,  some  traumatism  or  disease  of  the  upper  cervical  vertebraB 
may  simultaneously  injure  the  eleventh  and  twelfth  nerves. 

Symptoms. — Paralysis  and  atrophy  of  one  or  both  sides  of  the 
tongue  and  fibrillary  twitch ings  may  be  noted,  and  if  the  condition  be 
unilateral,  the  tongue  when  protruded  deviates  toward  the  affected  side. 
Articulation,  mastication,  and  swallowing  are  but  very  slightly  interfered 
with.  In  the  bilateral  form,  however,  these  are  very  much  impaired ; 
the  tongue  cannot  be  protruded  and  lies  motionless  on  the  tloor  of  the 
mouth.  The  atrophy  is  muscular;  This  throws  the  mucous  membrane 
into  deep  folds*     Sensation  and  taste  are  unaltered. 

Diagnosis. — If  the  lesion  is  supra  nuclear,  there  is  hemiplegia  on 
the  same  side  as  the  lingual  paralysis,  without  atrophy  of  the  tongue- 
muscles.  When  nuclear,  it  is,  as  has  been  said,  generally  bilateral  and 
forms  part  of  a  bulbar  paralysis.  There  is  also  wasting  of  the  lingual 
muscles.  When  the  fibers  are  involved  in  the  medulla,  there  is  paral- 
ysis of  the  tongue  on  one  side,  of  the  limbs  on  the  other,  and  the  tongue 
deviates  from  the  paralyzed  side  of  the  body.  Outside  the  medulla  the 
condition  is,  as  a  rule,  unilateral,  and  the  spinal  accessory  fibers  are 
frequently  involved.  In  the  nuclear  and  infra-nuclear  varieties  there 
is  wasting  of  the  muscles. 

The  prognosis  is  usually  unfavorable,  and  the  treatment  consists 
of  a  course  of  general  tonics  and  of  mercury  and  the  iodids,  with 
counter-irritation.     Electricity  may  also  be  tried. 


1066  DISEASES  OF  THE  NERVOUS  SYSTEM. 

DISEASES  OF  THE  SPINAL  NERVES. 

DISEASES  OF  THE  CERVICAL  PLEXUS. 

Phrenic  Nerve. — This  nerve  is  usually  involved  as  a  result  of  some 
lesion  of  the  ganglion-cells  in  the  anterior  gray  horns  at  the  level  of  the 
third  or  fourth  cervical  nerve.  The  trunk  may  be  damaged  by  pres- 
sure, as  by  aneurysm  or  neoplasms,  or  by  traumatism,  or  it  may  be  the 
seat  of  neuritis.  More  or  less  immobility  of  the  diaphragm  follows, 
amounting  in  some  cases  to  complete  paralysis.  This  is  not  readily 
seen  with  the  patient  at  rest,  and  in  women  it  is  specially  hard  to  ob- 
serve, as  their  breathing  is  chiefly  of  the  costal  type.  The  abdomen 
moves  in  in  inspiration,  and  out  in  expiration,  forming  the  reverse  of 
the  normal  movements.  Immobility  of  the  diaphragm  may  also  occur 
in  peritonitis,  diaphragmatic  pleurisy,  and  in  large  pleural  eSosions. 
Exertion  readily  causes  dyspnea,  and  pulmonary  diseases  are  apt  to  be 
exaggerated  as  the  products  of  secretion  accumulate.  This  is  most  apt 
to  occur  when  the  condition  is  bilateral,  as  it  usually  is  in  the  presence 
of  cord-lesions.  Other  muscles  always  suffer  in  this  form  in  addition 
to  the  diaphragm.  When  the  nerve  alone  is  involved  the  affection  is 
generally  unilateral. 

DISEASES  OF  THE  BRACHIAL  PLEXUS. 

This  may  either  be  involved  in  toto^  or  any  of  its  branches  may  be 
affected  separately,  or  the  nerve-roots  that  unite  to  form  the  brachial 
plexus.  Isolated  disease  of  any  of  the  roots  may  be  produced  by  injury, 
caries  of  the  vertebrae,  or  meningeal  disease.  The  symptoms  will  be 
almost  exactly  the  same  as  those  produced  by  disease  of  the  correspond- 
ing segment  of  the  cord,  but  are  more  likely  to  be  unilateral,  and  to  be 
either  purely  motor  or  sensory,  unless  the  lesion  is  extensive. 

The  posterior  thoracic  supplies  the  serratus  magnus  muscle.  It 
may  be  injured  directly  by  pressure,  as  in  the  carrying  of  heavy  loads 
on  the  yhoulder  or  by  a  fall  or  other  traumatism.  Rarely,  it  follows 
exposure  to  cold.  Its  involvement  may  be  a  part  of  an  anterior 
polio-myelitis  or  of  a  progressive  muscular  atrophy.  When  the  muscle 
is  paralyzed  the  posterior  edge  of  the  scapula  stands  out  prominently, 
and  particularly  when  the  arm  is  moved  forward.  Neuralgic  pains  in 
the  neck  generally  precede  the  neuritis.  The  course  of  the  disease  is 
always  slow.  During  the  early  stage  counter-irritation,  the  iodids  and 
mercury  internally,  and  later  electric  stimulation  to  keep  up  the  tone  of 
the  muscles,  constitute  the  treatment. 

Combined  Paralysis. — Two  or  more  nerves,  or  even  the  entire  plexus, 
may  be  involved  at  one  time  by  new  growths  in  the  cervical  region, 
neuritis,  stretching  or  rupture  of  the  nerves  by  wounds,  fractures,  or 
dislocations,  and  particularly  by  subcoracoid  <lislocation.  Duchenne 
has  described  a  form  of  palsy  produce<l  in  infants  during  birth  by  pres- 
sure due*  to  some  malposition  or  to  injury  by  the  finger  or  a  hook. 
Brachial  neuritis  may  follow  some  injury  to  one  of  the  nerve-branches 
(ascending  neuritis),  or  it  may  be  primary.  The  latter  variety  is  rare, 
and  usually  occurs  after  middle  life,  especially  in  cases  with  a  gouty 
history.  Paroxysmal  or  continuous  pain,  increased  by  any  movement 
of  the  arm  and  tenderness  on  pressure  ov<*r  the  affected  nerves,  is  the 
chief  symptom.     If  on  the  left  side,  it  simulates  an«^ina  pectoris. 
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Individual  Nerves  of  the  Arm. — These  may  be  damaged  by  pressure 
due  to  a  tumor,  an  aneurysm,  or  to  callus.  Sleep-palsy  and  crutch-palsy 
are  both  pressure-palsies.  The  nerves  may  also  be  contused  or  torn  in 
fractures  or  dislocations,  and  palsy  may  follow  a  fall  or  blow  upon  the 
shoulder ;  I  have  seen  it  occur  in  a  heavy  man  after  a  fall  upon  the 
hand.  Primary  or  secondary  neuritis  may  develop,  and,  very,  rarely, 
neuromata  appear. 

The  supror-scapular  nerve  supplies  the  supra-  and  infra-spinati  mus- 
cles. Paralysis  causes  imperfect  outward  rotation  of  the  humerus  and 
rotation  of  the  scapula,  with  elevation  and  inversion  of  the  lower  angle. 
Various  movements  of  the  arm  are  thereby  interfered  with,  and  the  limb 
tires  very  readily.  More  work  is  thrown  on  the  deltoid,  and  in  time  it 
hypertrophies,  causing  it  to  stand  out  more  prominently  against  the 
infra-spinatus.     The  skin  over  the  scapula  is  usually  anesthetic. 

The  circumflex  nerve  supplies  the  deltoid  and  teres  minor  and  the 
skin  over  the  deltoid  and  the  shoulder-joint.  Paralysis  results  in 
inability  to  raise  the  arm  and  in  wasting  of  the  muscles,  with  or  with- 
out anesthesia.     Adhesions  may  form  in  the  joint. 

The  musculO'Spiral  nerve  is  more  often  paralyzed  than  any  other 
nerve  of  the  arm,  its  position  rendering  it  particularly  liable  to  pressure. 
It  supplies  the  triceps  and  supinator  muscles,  and  is  the  extensor  nerve 
of  the  arm.  It  also  supplies  the  skin  on  the  radial  side  of  the  dorsal 
surface  of  the  hand,  the  back  of  the  thumb,  and  the  index  and  radial 
side  of  the  middle  finger.  A  lesion  high  up  results  in  paralysis  of  the 
extensors  of  the  elbow,  wrist,  and  hand,  and  of  the  supinators.  Prob- 
ably the  point  most  commonly  attacked  is  about  the  middle  of  the 
humerus.  In  such  cases  the  triceps  escapes.  The  characteristic  symp- 
toms, however,  are  wrist-drop  and  finger-drop,  consisting  of  an  inability 
to  extend  the  hand  on  the  forearm,  also  the  first  phalanges  of  the  fingers 
and  thumb.  In  pressure-palsies  the  power  of  supination  is  usually  lost 
also.  Sensory  symptoms  vary,  and  are  seldom  pronounced.  There  may 
be  slight  impairment  or  tingling  or  burning  sensations. 

This  condition  can  usually  be  differentiated  from  lead-palsy  by  the 
rapidity  of  onset — by  the  fact  that  pressure-palsies  are  almost  invari- 
ably unilateral,  and  that  the  supinators  are  involved.  Lead-palsy  has 
a  slow  onset  and  is  bilateral,  generally  without  supinator  involvement. 
Loss  of  sensation  precedes  the  pressure- palsy.  The  history  too  will 
generally  throw  some  light  on  the  case.  I  have  seen  a  case  of  right- 
sided  unilateral  wrist-drop  in  a  man  who  worked  in  lead  with  his  right 
hand  only.  Bilateral  wrist-drop  may  occur  in  any  form  of  toxic  neur- 
itis, but  the  involvement  of  other  nerves,  the  manner  of  attack,  and 
the  history  of  the  case  will  serve  to  simplify  the  diagnosis. 

Recovery  follows  in  almost  all  cases  of  musculo-spiral  nerve-involve- 
ment, though  in  cases  in  which  qualitative  nerve-changes  have  taken 
place  it  is  necessarily  delayed. 

The  treatment  is  that  of  neuritis. 

The  median  nerve  supplies  the  pronators,  digital  flexors,  except  the 
ulnar  half  of  the  deep  flexor,  the  ra<lial  flexor  of  the  wrist,  the  abduc- 
tor and  flexor  muscles  of  the  thumb,  and  the  two  radial  lumbricales.  It 
furnishes  sensation  to  the  radial  side  of  the  palm  and  front  of  the  thumb, 
and  to  the  front  and  back  of  the  first  and  second  and  half  of  the  third 
fingers.     This  nerve  may  be  the  seat  of  an  injury  or  of  neuritis,  but  is 
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seldom  involved  alone.  The  most  striking  symptoms  are  wasting  of 
the  thenar  eminence  and  an  inability  to  oppose  the  thumb  to  the  tips  of 
the  fingers.  Further  pronation  is  only  possible  in  so  far  as  the  supinator 
longus  subserves  that  function — viz.  the  misposition.  Ulnar  flexion  of 
the  wrist  alone  remains.  Flexion  of  the  phalanges  is  interfered  witL 
Sensation  may  or  may  not  be  lost. 

The  ulnar  nerve  supplies  the  ulnar  flexor  of  the  wrist,  the  ulnar  half 
of  the  deep  flexor  of  the  fingers,  the  muscles  of  the  little  finger,  the 
adductor  and  inner  head  of  the  short  flexor  of  the  thumb,  the  inter- 
ossei,  and  some  of  the  lumbricales.  It  supplies  with  sensation  the  front 
of  one  and  a  half  and  the  back  of  two  and  a  half  fingers  on  the  ulnar 
side.  Paralysis  causes  radial  deviation  of  the  hand  in  flexion  of  the  wrist, 
loss  of  adduction  of  the  thumb,  and  inability  to  move  the  little  finger. 
The  hypothenar  prominence  disappears. 

The  first  phalanges  cannot  be  flexed,  and  the  second  and  third  can- 
not be  extended.  This  is  exaggerated  in  old  cases,  though  still  it  is  not 
so  marked  as  the  ^^claw  hand"  of  progressive  muscular  atrophy,  since 
the  first  two  lumbricales  escape,  being  supplied  by  the  median  nerve. 
Sensory  symptoms  vary. 

The  diagnosis  is  usually  easy.  It  is  well  to  remember  that,  since 
this  nerve  is  the  lowest  in  its  point  of  origin  of  any  considered  in  this 
group,  ascending  cord-diseases  will  involve  it  before  any  of  the  other 
brachial  nerves.  It  may  also  be  damaged  by  disease  limited  to  the  low- 
est part  of  the  cervical  enlargement  of  the  cord. 

DISEASES  OF  THE  LUMBAR  AND  SACRAL  PLEXUSES. 

The  lumbar  plexus  or  its  branches  may  be  involved  by  abdominal 
growths,  enlarged  glands,  psoas  abscess,  disease  of  the  vertebne, 
neuritis,  and  rarely  by  wounds  or  dislocation  of  the  hip  or  during 
parturition. 

The  Obturator  Nerve, — When  the  power  of  adduction  of  the  thigh  is 
lost  and  the  affected  leg  cannot  be  crossed  over  the  other,  outward  ro- 
tation is  somewhat  impaired. 

Anterior  crural  nerve  paralysis  causes  loss  of  power  and  wasting  of 
the  extensors  of  the  knee,  loss  of  knee-jerk,  and  anesthesia  of  most  of 
the  thigh  and  the  inner  side  of  the  leg  and  foot. 

The  superior  gluteal  nen^e  supplies  the  gluteus  minimus  and  medius 
muscles.  When  it  is  involved  adduction  and  circumduction  of  the  thigh 
are  lost. 

The  sacral  plexus  and  its  branches  may  be  damaged  by  pelvic  neo- 
plasms or  inflammation,  neuritis  (generally  secondary  to  sciatic  nerve- 
involvement),  pressure  during  labor,  wounds,  dislocations,  aneurysms, 
and  diseases  of  the  bone. 

The  Hiiiall  sciatic  nerve  supplies  the  gluteus  maximus  muscle.  It  is 
seldom  involved  alone.  Lesions  cause  difficulty  in  rising  from  the  sit- 
ting posture  and  anesthesia  of  the  back  of  the  thigh  and  of  the  upper 
part  of  the  leg  posteriorly. 

The  great  sciatic  nerve  supplies  the  flexors  of  the  leg  and  the  mus- 
cles below  the  knee,  and  also  sensation  to  the  outer  half  of  the  leg,  the 
sole,  and  part  of  the  dorsum  of  the  foot.     Paralysis  causes  more  or  less 
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interference  with  the  act  of  walking,  anesthesia  in  the  part  supplied,  and 
wasting  of  the  muscles. 

The  ej'ternal  popUirnl  or  peroneal  nerve  supplies  the  tibialis  anticus, 
the  peronei,  the  long  extensor  of  the  toes,  and  the  extensor  lirevis 
djgitorum  ;  it  also  supplies  sensation  to  the  outer  half  of  the  front  of 
the  leg  and  to  the  dorsum  of  tl»e  foot  Paralysis  causes  foot-drop  and 
t;oe-drop,  rendering  it  necessary  to  lift  the  leg  high  in  walking,  so  that 
'tiLe  foot  will  clear  the  ground;  this  constitutes  tlic  t^teppage  gait  referred 
to  in  the  section  on  Neuritis,     The  region  supplied  is  anesthetic. 

The  itittrnai  popifteni  nervf  ^n\)\A\es  the  popliteus,  tibialis  posticus, 
the  calf-muscles,  the  long  flexors  of  the  toes,  and  the  muscles  of  the  sole. 
When  paralyzed,  flexion  of  the  foot  and  toes  is  impossible,  and  sensa- 
tion is  lost  over  the  back  of  the  leg  in  its  lower  part  and  over  the  sole. 
In  old  eases  talipes  calcaneus  results.  The  plantar  nerves  are  rarely > 
if  ever,  involved  alone. 


ACUTE  ASCENDING  PARALYSIS. 

(  Lii  }4  d  nj  s  Pa  t  a  li^a  is .  | 
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Defittition. — An  acute  paralysis,  beginning  in  the  legs  and  ascend- 
ing by  way  of  the  trunk  and  upper  extremities,  and  ultimately  involving 
the  medullar}!  centers.  It  usually  runs  a  short  course,  and,  as  a  rule, 
terminates  in  death. 

Pathology,— Although  in  many  cases  neither  gross  nor  microscopic 
lesions  have  been  found,  either  in  the  celts,  peripheral  fibers,  or  muscles, 
it  is  believed  to  be  either  an  acute  myelitis  or  an  acute  polyneuritis, 
the  weight  of  opinion  seeming  to  favor  the  latter  view.  Ross  arrived  at 
the  latter  conclusion  after  an  analysis  of  93  cases,  Nauwerek,  Barth, 
and  Centanni  hold  the  same  belief,  and  the  latter  has  discovered  a 
bacillus  in  the  lymph-spaces  of  peripheral  nerves.  Rem  linger  ^  has 
reported  a  case  occurring  in  a  young  man  in  whom  paraplegia  developed 
acutely,  and  eleven  days  later  death  resulted  from  bnlhar  involvement. 
Postmortem  the  cord  was  tbund  congested  in  the  region  of  the  anterior 
horns.  Microscopic  examination  revealed  the  presence  of  inflammation 
in  the  cervical  cord.  The  ujiiltifiolar  ganglion-cells  of  the  anterior  horns 
were  degenerated,  and  between  them  were  found  streptococci.  Pure  cult- 
ure© of  streptococci  were  obtained  from  the  cord  at  various  levels,  hnt  they 
were  non-pathogenic  tor  the  rabbit.  R.  and  F.  Schultze  and  Sinkler 
have  also  reported  cases  in  which  the  only  postmortem  lesion  was  mye- 
litis, yet,  as  stated,  the  majority  of  observers  believe  it  to  be  a  neuritis. 
That  it  is  primarily  due  to  some  toxemia,  however,  as  originally  claimed 
by  Westphal,  cannot  be  gainsaid.  The  |)rodromes,  when  present,  are 
suggestive,  and  the  enlargement  of  the  sj>leen,  which  is  a  constant  con- 
comitant, and  more  rarely  the  lymphatic  enlargement  and  albuminuria, 
are  all  confirmatory.  That  the  poison  should  have  a  selective  tendency, 
since  the  nervous  involvement  is  chiefly  or  solely  motor,  is  not  unique. 
We  meet  with  toxic  paralysis  of  the  moti>r  muscles  of  the  eye,  also  with 
lead-palsy. 

*  GmeiU  hdtdomadaire  de  MSdeeineei  de  CHintrykr,  No.  27,  1896. 
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Ktiolbgy. — ^No  definite  cause  is  known.  It  has  followed  cold  and 
exposure,  traumatism,  and  the  infectious  fevers,  including  influenza. 
Remlinger's  case,  quoted  above,  followed  malaria.  It  occurs  in  males 
chiefly  between  twenty  and  forty  years. 

Sjrmptoms. — In  the  most  acute  cases  there  are  practically  no  pro- 
dromal symptoms  other  than  malaise  and  possibly  chilly  sensations. 
Weakness,  followed  in  a  few  hours  or  a  day  or  two  by  paralysis,  de- 
velops in  the  lower  extremities.     One  may  be  involved  a  few  hours 
earlier  than  the  other.     It  spreads  toward,  and  soon  involves,  the  trunk 
also,  and  in  quick  succession  the  arms.     The  third  and  usually  &tal 
stage  is  reached  when  bulbar  symptoms  develop.      Very  rarely  the 
upper  extremities  may  be  first  attacked.     Death  may  occur  in  forty- 
eight  hours.    The  paralysis  is  a  flaccid  one ;  the  muscles  can  be  passiyely 
moved  without  offering  any  resistance.     Wasting  sets  in,  but  no  electric 
changes.     In  less  acute  cases  a  decided  febrile  stage  precedes  the  onset 
of  paralysis,  chills,  fever,  malaise,  and  possibly  formication  or  even  sharp 
pain.    In  any  case  the  later  symptoms  are  pre-eminently  or  solely  motor. 
Sensory  symptoms  when  present  are  very  slight.     Sensation  may  be 
delayed,  and  the  reflexes  are  generally  absent ;  accordingly,  there  is 
edema  or  sweating.     The  bladder  and  rectum  are  not  implicated,  nor 
do  bed-sores  develop.     As  stated,  when  the  bulb  is  attacked  death  gen- 
erally follows,  due  to  cardiac  or  respiratory  failure  or  to  interference 
with  deglutition.     There  are  no  cerebral  symptoms. 

Course. — Death  may  occur  in  from  forty-eight  hours  to  a  few  weeks. 
A  few  cases  of  recovery  have  been  reported,  however,  in  some  of  which 
paralysis  had  been  widespread,  even  reaching  the  bulb,  judging  from  the 
labored  respiration.  When  improvement  takes  place,  it  does  so  in  the 
reverse  order  to  the  onset,  so  that  the  part  last  affected  is  the  first  to 
recover.     It  is  much  slower  than  the  invasion. 

Diagnosis. — The  rapid  onset  of  a  paralysis  that  usually  ascends, 
the  relaxation  of  the  muscles,  slight  wasting,  if  any,  and  the  absence  of 
electric  changes  and  of  sensory  symptoms,  with  or  without  fever,  serve 
to  make  the  diagnosis,  and  to  distinguish  Landry's  disease  from  polio- 
myelitis, neuritis,  and  spinal  hemorrhage.  For  the  diflferential  diagnosis 
between  Landry's  paralysis  and  acute  myelitis,  see  page  1076. 

Prognosis. — Always  grave,  particularly  if  bulbar  symptoms  occur, 
and  especially  if  they  appear  early. 

The  treatment  is  essentially  the  same  as  that  for  any  acute  disease 
of  the  cord  or  nerves — i.  e,  rest,  freedom  from  all  excitement  or  worry, 
moderate  purgation  and  diaphoresis ;  ergot,  belladonna,  and  iodids  in- 
ternally. Should  the  patient  survive,  electricity  and  massage  should  be 
administered. 
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Meningitis  is  very  rarely  a  primary  condition.     Both  the  dora  and 
1^1^  may  be  iovolved.    In  the  former  case  the  inflammation  ia  usually  due 
^^o  some  morbid  condition  of  the  vertebne,  while  in  the  latter  it  is  se€-        . 
*^Txdary  to  some  infection,  ass  in  pyemia,  sepsis,  poeuraonia,  typboid,  or       ■ 
't  ne  acute  exanthemata.     It  may  be  part  of  a  tuberculous  condition  [ride 
Tuberculosis,  p.  282)  or  of  epidemic  cerebro-spinal  Bieningitia.    Injuries 
^Ibo  lead  to  inflammation  of  the  meninges  of  the  cord. 


PACHYMENINGITIS. 


Defiaitioa. — Inflammation  of  the  dura  mater.  The  dura  may  be 
involved  on  its  outer  or  inner  surface  (paehi^me7nm/iti»  erterna  or  m- 
tema%  or  the  loose  connective  tissue  between  the  dura  and  bony  canal 
ttiay  he  the  seat  of  a  peripachymeningitis. 

P&chymeiUBgitis  externa  is  always  secondary,  ami  usually  results  from 
syphilitic  or  carious  aftections  of  the  bone,  or  from  pressure  due  to  tumors 
Or  to  traumatism.  It  may  either  be  acute  or  chronic.  Of  the  latter 
type,  those  cases  doe  to  Pott's  disease  are  most  common.  The  membrane 
18  involved  to  a  greater  or  less  extent.  The  internal  surface  may  escape 
entirely,  or  it  may  be  slightly  roughened  and  adherent  to  the  arachnoid  ; 
externally,  however,  the  dura  is  usually  thickened,  rough,  and  covered 
with  a  cheesy  roateriab 

Faehymenmgitis  mtema  was  first  described  by  Charcot  in  1871,  and 
named   ^^  pachtpneningith  rervieafw   hi/perfrophfca/*      It   is   of    obscure 
origin.     The  dura  is  generally  mucli  thickened,  and  gives  the  impres- 
sion  of  being  made  up  of  a  number  of  concentric  layers.     The  pia  is 
only  involved  to  a  slight  degree  as  a  rule.      Areas  of  degeneration  may 
occur  in  tfie  cord,  iis  may  alsu  dilatation  of  its  central  canal.      As  implied 
by  the  name,  this  variety  of  pachymeningitis  is  found  chiefly  in  the  cer- 
vical region,  and  the  clinical  symptoms  result  from   involvement  of  the 
nerve-roots.     It  is  a  chronic  process,  and  has  been  divided  into  three 
periods,   as  follows:  (a)    TIte  painfiti  period^  lasting,  as  a  rule,  two  or 
three  months,  in  which  severe  neuralgic  pains  exist,  their  location  being 
determined  by  the  roots  involved.     They  are  mostly  in  the  occiput  and 
upper  extremities,  however.    Early  there  may  be  hyperesthesia^  numbness, 
tingling,  and,  rarely,  an  herpetic  eruption,     {h)  The  Parab^fie  Ferhd.-^ 
As  a  result  of  compression  of  the  motor  roots  an  atrophic  paralysis  of  the 
Upper  extremities  develops.     A  peculiar  selective  tendency  is  manifestetl, 
the  radial  nerve  being  spared,  while  the  median  and  ulnar  nerves  are 
involved.     This  results  in  a  modified   '*  claw-hand"  deformity  and  in  an 
over-extension  of  the  wrists,  with  flexion  of  the  fingers.     Anesthesia  may 
be   noted,     {e)  Spantic  Paraplegia. — ^This  results  when  the  compression 
has  produced  degeneration  of  the  cord.     Generally,  there  are  paresis  of 
the  lower  extremities  and  increased  reflexes,  but  no  muscular  wa.sting, 
since  the  trophic  centers  are  intact.     Occasionally,  however,  anesthesia 


H 


J 


1072  DISEASES  OF  THE  NERVOUS  SYSTEM. 

and  paralysis  of  the  legs  and  bladder  develop,  bed-sores  following,  and 
finally  death  from  exhaustion. 

The  prognosis  is  unfavorable,  practically  all  cases  terminate  in  death, 
but  the  duration  is  variable. 

The  diagnosis  must  be  made  from  amyotropic  lateral  sclerosis,  syrin- 
gomyelia, and  from  pressure  by  tumors.  The  latter  and  cervical  spondy- 
litis often  give  rise  to  almost  identical  symptoms.  Amyotrophic  lateral 
sclerosis  does  not  give  rise  to  sensory  disturbances ;  bulbar  symptoms 
are  often  present,  the  lower  extremities  atrophy,  and  the  bladder  func- 
tions are  preserved.  Syringomyelia  induces  characteristic  changes  in 
thermic  sensibility,  and  often  anesthesia,  but  rarely  severe  neuralgic  or 
radiating  pains. 

Treatment  is  not  of  much  avail.  Potassium  iodid  and  electricity  are 
the  chief  measures.  Tn  cases  otherwise  hopeless  an  exploratory  opera- 
tion is  sometimes  justifiable. 

Pachsrmeningitis  hsmorrhagica  interna,  or  hematoma  of  the  dura  mater, 
may  occur  in  any  part  of  the  cord,  and  is  usually  associated  with  a  similar 
condition  in  the  cerebral  dura.  Cysts  may  be  found  in  the  inner  surface 
of  the  dura,  containing  broken-down  blood-cells  and  hematoidin  crystals, 
and  in  their  neighborhood  an  increase  of  fibrous  tissue  may  be  noted. 
The  condition  occurs  most  frequently  in  alcoholics  or  general  paralytics. 

liBPTOMBNINOinS. 

Definition. — Inflammation  of  the  pia  mater.  This  may  be  either 
acute  or  chronic. 

ACUTE   LEPTOMENINGITIS. 
{Acute  Spinal  Meningitis,) 

Pathology. — The  vessels  are  injected,  the  membrane  becomes 
cloudy,  a  sero-fibrinous  or  purulent  exudate  either  surrounds  the  cord 
or  may  only  exist  in  patches,  and  in  the  more  severe  cases  the  cord  itself 
is  involved  {ineningomyeUtis),  The  spinal  meninges  alone  may  be  in- 
volved to  a  greater  or  less  extent,  but  as  a  rule,  the  cerebral  meninges 
are  similarly  involved.  It  should  be  remembered  that  many  cases  pre- 
senting clinically  the  picture  of  meningitis  shows  absolutely  no  gross 
postmortem  lesions  of  the  cerebral  or  spinal  membranes.  This  is  espe- 
cially true  of  pneumonia  and  influenza.  In  other  cases  the  chief  altera- 
tions are  found  in  the  ganglion-cells  of  the  cord,  or  no  lesions,  not  even 
microscopic,  are  found.     These  are  spoken  of  as  meningismus. 

Ktiology. — This  is  always  microbrganismal,  and  a  great  variety 
of  bacteria  have  been  discovered.  The  most  common  is  the  pneumo- 
coccus,  in  which  case  the  disease  may  or  may  not  be  associated  with 
pneumonia;  next  in  frequency  is  the  meningococcus;  and  then  the 
various  pyogenic  cocci,  the  influenza  bacillus,  the  typhoid  bacillus,  etc. 

Symptoms. — These  are  chiefly  pain  in  the  back,  often  excruciating, 
with  fixation,  retraction  of  the  head,  tenderness  on  pressure  alon^  the 
spine,  tremors  or  spasm  of  the  muscles,  and  various  sensory  disturbances. 
Reflexes  are  early  increased,  and  later  diminished  or  absent.  Should  the 
cord  1)0  involved,  paralysis,  inccmtinence  of  urine  and  feces,  and  even  bed- 
sores, may  develop.  The  symptoms  are  more  fully  discussed  in  speaking 
of  the  tuberculous  and  epidemic  varieties. 

Diagnosis. — It  is  often  very  diflficult  to  differentiate  the  several 
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Varieties  of  spinal  meningitis,  ami  eciually  so  to  decide  whether  the  case 
is  actual ly  meningeal  when  some  other  disease  is  present.  Even  bulbar 
symptoms  may  be  present  without  postmortem  lesions ;  I  have  seen  this 
exemplified  in  a  case  of  Brigbt's  disease.  The  tuberculous  form  is 
^K^cadily  diagnosticated,  especially  if  any  collateral  evidence  of  tubercu- 
Xosis  exists.  It  is  a  point  of  some  value  in  tbe  diagnosis  to  note  the 
^bs^ence  of  marked  leukocytosis  in  tuberculous  and  its  presence  in  puru* 
lent  meningitis.  The  presence  of  Kermt/if  sii/n  is  in  favor  of  cerebro- 
s^pinal  meningitis. 

Spinal  paraeentesis  or  lumbar  puncture,  first  introduced  by  Quincke 
of  Kiel  in  1891,  is  a  most  valuable  diagnostic  measure  and  simple  of  ap- 
plication. He  was  first  led  to  adopt  it  by  the  knowledge  that  a  free 
communication  exists  between  the  subarachnoid  spaces  of  the  brain  and 
spinal  cord  throtigh  the  foramen  of  Magendie;  hence  he  conceived  tbe 
idea  of  a  lumbar  puncture  supplanting  the  older  method  of  tapping  the 
lateral  ventricles  in  cases  of  bydrocephalus.  Later,  he  used  it  in  menin- 
gitis. Therapeutically,  it  is  of  little  value,  but  it  often  serves  to  confirm 
the  diagnosis.  The  patient  siiould  be  in  a  sitting  posture  with  a  slight 
forward  inclination  of  the  trunk.  The  puncture  is  tbeo  made  between 
the  third  and  fourth  lumbar  vertebne  and  a  little  to  one  side  of  the 
middle  line-  Absolute  cleanliness  should  he  observed,  anil  tbe  needle 
introduced  slowly  until  the  fluid  begins  to  flaw  by  its  own  pressure. 

The  progtiosis  is  unfavorable  as  a  rule,  particularly  in  the  tuber- 
culous form. 

The  treatment  is  the  same  as  that  of  cerebro-apinal  meningitis 
{nide  p.  138). 

CHRONIC    LEFTOMENINGITIK. 

This  disease  may  follow  the  acute  form  or  be  due  to  chronic  alcohol- 
ism, syphilis,  trauma,  or  disease  of  the  cord. 

Pathology, — ^The  pia  is  cloudy  and  swollen,  and  often  adherent  to  the 
arachnoiiL  or  all  three  membranes  may  be  glued  together.  They  are 
usually  injected.  Usually  there  is  considerable  proliferation  of  fibrous 
tissue.     The  periphery  of  the  cord  is  also  occasionally  affected. 

Symptoms. — 1  hese  are  not  well  marked.     Unless  the  nerve-roots  are 
involved  the  symptoms  are  slight  or  none  at  all  exist  ;  however,  pains 
of  a  radiating  character,  stiffness,  tremors,  hyperesthesia,  herpt^s,  and 
.eyen  paralyses,  may  occur.     The  course  is  slow,  and  may  extend  over 
^ many  years. 

^he  prognoBu  is  unfavorable  ultimatel}'. 

The  treatment  consists  in  the  use  of  iodids  antl  mercury  intemallyj 
and  the  application  of  batbs,  and  counter-irritation  along  the  spine. 


HBMORBHAOE   IKTO  THE   SPINAL  MBNINGEe. 
{Mi^nint/eai  Ajmplexy  ;  lieMaiorraehtAi,) 

(a)  Extrameninge&l  hemorrhage  occurs  when  the  blood  is  between  the 
flura  and  spinal  canal. 

(h)  IntrameniBgeal  hemorrhage  is  that  in  which  the  bleeding  takes 
place  within  the  dura. 
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Large  hemorrhages  arc  more  common  in  the  extrameningoJ  f< 
they  result  from   trauma   or   rupture  of  an  aneurysm.     The  pend? 
space  will  accommodate  a  large  amount  of  blood  without  giving  rise 
pressure-symptoms,     Caries  of  the  vertebra^  or  carcinoma  may 
hemorrhage  by  erosion  and  rupture  of  a  blood-vessel.    The  intra 
geal  form   is  common,  and  may  result  from  meningitis,   from 
or  may  occur  as  a  complication  of  any  of  the  infectious  or  hcmorrbipe 
diseases.      In  such  cases  the  hemorrhages  are  small  and  scattered. 
may  also  occur  in  convulsive  disorders  or  in  strjchniD-poisoning.    Ri 
ure  of  an  aneurysm  at  the  base  of  the  brain  may  give  ris©  to  extc] 
hemorrhage,  ami  in  a  case  of  syphilitic  ventriculnr  npoplcxy  in  «  y*j 
man  I  found  pmtfiiortnn^  that  tbc  blood  bad  leaked  out  and  infilti 
the  spinal  meninges  for  some  distance. 

Symptoms, — When  the  heniorrliage  is  large  enough  to  cause  pi 
the  symptoms  are  very  acute,  apoplectiform   indeed,  but  consciotisii«9 
preserved.     Generally,  however,  they  are  quite  indefinite.     In  any 
they  depend  upon  the  degree  and  location  of  the  comprf*ssion.     At 
they  arc'irritative^ — viz.  hyperesthesia,  paresthesia,  neuralgic  pains 
are  radiating  in  character,  herpes,  muscular  irritability,  treiDDfS,  or 
tractions.     Later,  paralytic  symptoms  may  develop,  as  aneatbma 
bladder-  and  bowel -syuiptoms,  girdle  pains,  or,  when  the  lesion  is 
up,  interference  with  respiration,  and  pupillary  changes. 

The  diagfnosls   is  often   difficult,  unless  the  onset   ia  sudden 
explosive. 

The  prognosis  depends  on  the  cause  and  extent  of  the  hemorrliaciv 
If  small  in  amount,  absorption  is  usually  prompt,  with  little  or  iw  & 
turbanee  of  function  remaining. 

The  treatment  consists  of  rest,  ice  to  the  spine,  eount^r-irritatioa. 
wet-  or  dry-cupping,  leeches  or  venesection,  ergot,  opium  or  gallic  tad 
internally,  and  later  the  iodi<ls  and  electricity*  Ilypoilermic  injcctuus* 
of  gelatin  have  recently  ] proven  of  value  in  cases  of  persistent  intiprail 
hemiirrhage,  and  sliouhl  l»e  tried  if  there  is  any  evidei»ce  that  the 
sion  of  blood  continues*  In  certain  cases  operative  procedure,  wii 
view  to  removing  tbe  clot,  may  be  justifiable. 


•rail 


DISTURBANCES  OP  OIROIJLATION  IN  THE  OORD. 

These  include  qualitative  and  uuantitative  changes  in  the  blood,  la^ 
morbid  conditions  of  the  vessel- walls. 

The  blood-vessels  may  be  the  seat  of  peri-  or  end:irteriti%  and 
miliary  aneurysms  may  develop.     Embolism  and  thrombosis  also 
the  former  much  less  frequently  than  the  latter,  which  is  prone  to 
sclerotic  cbanges  in  the  vessels,  giving  rise  to  ischemia  and  oltiaiate^ 
softening. 

Congestion. — We  are  justified  in  noticing  this  as  a  possible  cord4eaioa* 
but  it  is  f|uestionab1e  if  it  has  any  clinical  significance.  It  is  safeioii- 
sume  that  it  occurs  in  the  general  stasis  of  circulatory  disorder!,  ytl  M 
characteristic  symptoms  develop.     It  is  very  rarely  met  with  paHUmrtm^ 

Anemia. — ^his  condition,  like  the  preceding,  rarely  girm  W  It 
symptoms.  Dr,  William  A.  Hammond  has  described  a  oertaiQ  gn«| 
of  symptoms  as  due  to  spinal  congestion,  and  another  to  apmal 


HEMORRHAGE  INTO  SPINAL  COED. 


bnt  his  teachings  on  this  point  are  not  generally  accepted.  Pimple  anemia 
of  the  cord,  per  «e,  cannot  be  recognized  clinically.  Recently  Lichtheim, 
Tetren,  Nonne,  and  others  have  called  attention  to  the  fact  that  in  cer- 
tain cases  of  profound  anemia,  and  in  some  of  the  profound  cachexiiB, 
nervous  symptoms  are  present.  These  consist  of  weakness  of  the  lower 
extremities^  incoordination,  and  usually  increased  knee-jerks,  although 
the  latter  may  be  diminished  or  absent.  The  lesions  found  in  these 
ca^es  are  those  of  combined  sclerosis,  sometimes  witb»  sometimes  without, 
involvement  of  Liasaeur^s  zone. 

Treatmetlt,— Comparatively  little  can  be  done  in  these  cases  by 
dnif^i*.  Even  if  the  anemia  can  be  benefited  by  the  usual  methods,  the 
spinal  ?>ymptoms  continue*    The  ataxia,  liowever,  can  often  be  greatly  im- 

t roved  by  the  Frenkel  exercises.      The  danger  of  cansing  a  polynetiritis 
y  a  too  prolonged  administration  of  arsenic  should  not  be  forgotten. 
■       HEMOEBHAGE  INTO  THE  SPINAL  CORD. 
(Ilemaiomt/eHa  ;   Spinal  Apftplext/.) 

This  is  a  very  much  less  frequent  occurrence  than  cerebral  hemor- 
rhage. It  is  usually  due  to  traumatism,  but  may  follow  cold  or  exposure 
or  some  severe  strain  or  over-exertion  (in  the  latter  probably  only  when 
the  vessels  are  atheromatous).  Hemorrhage  may  occur  in  cases  of  mye- 
litis, epidemic  cerebro-spinal  meningitis,  syringomyelia,  tumors  of  the 
cord,  convulsive  disor*lers,  and  infectious  diseases ;  it  is,  however,  usually 
small.  If  the  hemorrhage  is  extensive,  disruption  of  more  or  less  cord- 
substance  necessarily  follows.  An  area  may  exist  large  enough  to  cause 
distention  of  the  cord  without  rupture,  and  from  this  extravasations  may 
take  place  in  the  cord-substance  above  and  below.  Unilateral  hemorrhage 
may  occur,  the  gray  matter  being  chiefly  involved.  If  of  recent  origin, 
fresh  blood  will  be  found  poHmortem  ;  hut  if  of  long  standing,  a  brown 
or  brownish-yellow  area  will  be  noted,  consisting  of  disintegrated  blood- 
corpuscles,  cell-detritus,  and  hematoidin  crystals. 

The  Hi/nipfffmn  necessarily  vary  according  to  the  region  involved. 
The  hemorrhage  may  be  su»Men,  giving  rise  to  an  apoplectiform  onset ; 
or  gradual,  with  slowly  increasing  symptoms.  There  is  generally  a  back- 
ache, followed  by  paralysis,  loss  of  sens.-ition  anil  of  the  reflexes,  and 
in  some  cases  loss  of  control  of  the  bladder  aiitl  bowel.  In  less  grave 
cases  the  early  symptoms  will  be  those  of  irritation,  while  later  paralytic 
fiymptoras  supervene.  If  the  hemorrhage  is  slight,  absorption  soon  takes 
place«  with  complete  recovery;  but  quite  often  more  or  less  paralysis  re- 
nmiiis.  Myelitis  develops  in  some  cases,  the  patient  growing  progressively 
worse  and  dying  of  exhaustion.  Dr.  C,  E.  Riggs  has  reported  a  rather 
unique  case  in  a  woman  forty-five  years  of  age,  who  developed  paraplegia 
after  a  nervous  shock  three  years  before  coming  under  his  observation. 
When  he  tirst  saw  her  she  had  impaired  sensation  of  the  lower  limbs  and 
of  the  trunk  as  far  up  as  the  xiphoid  cartilage.  The  legs  were  spastic,  with 
increased  reflexes.  She  had  neither  lancinating  pains  nor  ataxia,  but 
was  profoundly  anemic,  and  grew  progressively  worse  until  death  ensued 
from  exhaustion.  Postmortems  an  area  of  extravasated  blood  was  found 
in  the  mid-dorsal  region  of  the  spinal  canal^  and  hardening  degeneration 
was  noted  in  the  anterior  and  crossed  pyramidal  tracts,  direct  cerebellar 
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aijtl  posterior  columns,  and  in  Lissauer's  tract.  The  degeneration  tx- 
tended  from  the  fii'^t  cervical  to  the  fifYh  lumbar  vert<?bra.  Thi.*  am 
was  remarkable — first,  from  the  fact  that  the  liemorrbage  of  the  card  Wtf 
due  to  anemia;  secondly,  on  account  of  the  extent  of  the  degenemiiai, 
and  partictihirly  because  of  the  fact  that  Lissauer's  column  was  infolni 

Ihe  diagnoHtH  is  always  difficult,  for  when  of  sudden  onset,  unliil 
aided  by  the  etiology,  it  will  be  imposstble  to  diagnoac  the  candiMan  frooi 
spinal  meningeal  hemorrhage.  In  other  casee  it  muBt  be  diffen;iitiiied 
from  myelitis  and  multiple  neuritis. 

TreatnunL — Rest,  ice  locidly,  and  the  iotemal  ua©  of  ergot  tsd 
opium  make  up  the  treatment. 
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ACUTE  MYEUnS. 
(Mydiiis;  AciiU  Diffuse  MfjelitU  :  Trcm9V€r»e  MffditU  :   Spinal  Midad^) 

Definition,^ An  inflammation,  with  softening,  of  the  cord,  giHlig 
rise  to  various  groups  of  symptoms  depending  upon  the  region  qt  Ttpcta 
involved,  and  not,  therefore,  as  constant  in  tt8  symptomatology  ii  ibe 
systemic  nervous  diseases  (tabes  dorsalis,  lateral  sclerosis). 

Patliolog^r. — ^The  cord  may  present  little  or  no  change  to  the  niktd 
eye,  or  in  the  most  acute  cases  it  may  be  diffluent.  Between  these  ex- 
tremes many  grades  exist  in  which  the  pia  will  be  found  congested  wd 
adherent,  the  cord  being  more  or  less  ingested  and  areas  of  8ofl)eiiili|i 
and  even  cavities,  being  found.  Three  forms  of  softening  are  spoken  if 
by  some  writers — the  red,  yellow,  and  gray — depending  upon  the  pit- 
dominance  of  blood,  fat,  or  connective  tissue  respectively.  The  pottm^r- 
tern  finding  depends  upon  the  duration  of  the  disease;  the  more  chroai^ 
the  course,  the  greater  the  amount  of  nervous  connective  tissue  (neort'g- 
lia),  and  in  conse<|uence  sclerosis  will  be  the  predominant  feature.  The 
nerve-cells  and  fibers  are  found  in  various  stages  of  disintegratiou,  the 
former  being  swollen,  vacuolated,  granular,  and  their  processes  broken  awl 
in  many  cases  missing;  while  the  latter  swell,  the  myelin  breaks  up,  aiH 
dergoes  fatty  change,  and  is  removed,  and  the  axis-cjlinders  fioaOj 
break  up  and  disappear.  A  single  area  of  degeneration  may  exist 
trally,  in  one  half  of  the  cord,  tranavereely,  or  many  localized  or  wtA 
disseminated  areas  may  he  found  ;  but  above  and  below  ail  of  them 
be  found  degenerated  fibers — ascending  and  descending  degeneraili 
duo  to  a  solution  of  continuity  between  the  eell*body  and  ita  axis-cylinJ* 
process. 

Btiology. — ^Myelitia  may  follow  exposure  (especially  in  aleoholicf). 
the  infectious  fevers  (chiefly  measles  and  small-pox),  and  it  may  be  di 
to  traumatism  or  disease  of  the  vertebrae  (caries,  malignant   d:' 
Syphilis  is  also  said  to  cause  it,  though  it  may  only  act  as  a  predisposi 
agent.      It  has  also   been  described   as    following   periphenil   neurii 
ascending  neuritis,  and  we  meet  with  some  cases  in  which  pregnaact 
seems  to  act  as  the  predisposing  cause.     Embolism  and  thromnosis  mif 
rarely  cause  it.     It  is  most  common  in  males,  generally  from  fifteen  to 
thirty  years  of  age. 

Symptoms. — These  will  vary  according  to'  the  seat  and  extent  of  tlf 
lesion.  In  the  most  acute  form  the  course  of  the  disease  is  quita  fip^ 
reminding  one  of  hemorrhage  into  the  cord  or  membranea ;  the 
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however,  is  not  bo  explosive,  and,  though  rapid,  it  is  not  sudden.     It  is 
tnofst  apt  to  follow  cold  or  exposure.     The  most  acute  case   I  have  ever 
seen  occurred  in  an  alcoholic  who  had  kill  out  one   night  in   a  drunken 
stupor.     There  may  be  chilk  and  fever,  malaise,  backache,  pains  in  the 
limbs,  and,  rarely,  convulsions ;  quite  often^  however,  there  is  no*  warn- 
ing.     Motor  weakness  develops,  and   is   rapidly  followed   by  paralysis. 
Some  irritative  sensory  symptoms  appear,  as  hyperesthesia  and  pares- 
thesia, and  then  more  or  less  complete  anesthesia  supervenes.     The  re- 
flexes are  generally  lost ;  there  is  incontinence  of  urine  and  feces,  and 
bed-sores  and  cystitis  develop  with  frightful  rapidity.     The  temperature 
now  rises  to  105"^  F-  (40.5^  C)  or  even  higher,  and  typhoid  symptoms, 
exhaustion,  and  death  close  the  scene.    I  have  seen  a  case  that  developed 
in  a  woman  a  few  days  after  delivery  and  proved  fat^il  in  six  days. 

Acute  transverse  myelitis  is  the  type  most  frequently  met  with,  how- 
ever, the  lesion  being  generally  situated  in  the  dorsal  cord*  The  consti- 
tutional symptoms  marking  the  onset  are  more  pronounced  than  in  the 
previous  type  and  are  of  longer  duration  ;  hut  they  are  much  less  pro- 
nooDced  in  the  later  stages.  They  are  apt  to  simulate  a  rheumatic 
attack,  with  malaise,  fever,  muscular  pains,  anorexia,  cLills,  and  possibly 
sweating.  In  from  a  few  days  to  a  week  spinal  symptoms  reveal  them- 
aelvefl,  the  motor  generally  appearing  before  the  sensory  symptoms,  though 
they  may  be  contemporaneous,  or  the  sensory  symptoms  may  even  appear 
first.  In  any  event,  they  are  apt  at  first  to  be  irritative.  The  limbs  will 
feel  tired  and  heavy  and  drag  in  walking,  and  tremors  or  twitching  occur, 
even  cramps,  and  later  paralysis,  partial  or  complete,  in  the  region  involvedi 
The  lower  limbs  may  alone  be  involved,  or  when  the  lesion  is  in  the 
cervical  region  paralysis  and  atrophy  of  the  upper  with  a  spastic  condi- 
tion of  the  lower  extremities  may  develop.  The  breathing  is  generally 
diaphragmatic  in  cases  in  which  the  intercostal  muscles  are  involved.  If 
the  lesion  is  still  higher  up,  death  will  quickly  take  place  from  failure  of 
respiration.  Such  cases,  however,  are  more  apt  to  occur  in  the  type 
known  as  duseminated  nn/elitis,  in  which  bulbar  symptoms  are  prone 
to  appear.  The  sensory  symptoms  at  first  are  those  of  a  tingling  or 
burning  character,  or  formication.  Later,  certain  or  all  forms  of  sen- 
sation may  be  lost,  and,  roughly  speaking,  the  upper  level  of  anesthesia 
corresponds  to  the  level  of  the  cord  involved.  This  *' boundary  re- 
gion **  is  apt  to  be  hyperesthetic,  and  in  it  the  '' girdle-feeling ''  is  ex- 
periencedt  The  reflexes  may  be  lost  at  first,  but  soon  return,  and  be- 
come exaggerated  below  the  lesion.  The  condition  of  the  trunk-reflexes 
may  enable  one  to  locate  the  position  of  the  cord-lesion.  There  is  not 
much  wasting  of  muscles,  as  a  rule,  nor  does  the  reaction  of  degeneration 
develop,  unless  the  lesion  is  in  the  lumbar  or  cervical  cord,  when  both 
will  occur.  Loss  of  control  of  the  bowel  and  bladder  may  be  among  the 
earliest  symptoms,  though  this  is  not  the  rule.  While  superficial  ulcer- 
ation may  occur  in  any  neglected  case,  the  most  marked  troj>hic  changes 
take  place  io  those  in  which  the  lumbar  cord  is  involved,  either  directly 
or  by  extension.  In  such  cases,  despite  the  most  assiduous  attention, 
extensive  bed-sores  develop.  The  course  of  the  disease  depends  on  the 
cause  and  the  extent  of  the  lesions.  Death  may  occur  in  a  few  weeks 
from  exhaustion,  heart  or  respiratory  failure,  or  from  kidney- disease  sec- 
ondary to  cystitis.  Recovery  is  the  rule,  though  with  more  or  less  per- 
manent damage  due  to  degeneration  of  some  of  the  paths  of  conduction. 
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Diagnosis. — The  distinction  from  hemorrhage  into  the  cord  or  mem- 
branes has  already  been  mentioned.  From  Landry's  paralysis  it  can  be 
separated  by  a  reference  to  the  subjoined  table  : 

Acute  Myelitis.  Landry's  Disease. 

Paralysis  is  sudden  and  generally  be-  Paralysis  begins  in  the  feet  and  rapidly 

comes  complete.  spreads  to  the  muscles  of  respiration 

and  deglutition. 

Wasting  and  bed-sores  are  marked.  Trophic  disturbances  are  absent 

Reactions  of  degeneration  are  distinct  No  reactions  of  degeneration. 

Early  involvement  of  the  sphincters.  Bladder  and  rectum  are  not  involved. 

Girdle-pains  sometimes  mark  the  height  ^.   ,, 

of  the  lesion.  Girdle-pains  are  absent 

Anterior  poliomyelitiB  is  not  accompanied  by  sensory  symptoms.  In  ft- 
ripheral  neuritis  pain  of  a  shooting  character  is  more  apt  to  be  present, 
and  is  almost  invariably  the  first  symptom  to  appear.  Motor  symptoms 
may  not  appear  for  some  days.  This  is  not  the  case  in  myeutis.  In 
compression  of  the  cord  sufficient  coIIatei*aI  evidence  can  usually  be  ob- 
tained to  differentiate  it  from  myelitis.  Hysteric  paraplegia  is  occa- 
sionally misleading.  The  character  of  the  patient  and  the  previous  his- 
tory should  be  thoroughly  considered  ;  moreover,  in  this  form  there  are 
no  trophic  changes,  and  as  a  rule  no  bladder-symptoms ;  at  any  rate, 
there  is  no  cystitis.  Retention  of  urine  may  occur,  but  not  incontinence. 
The  diagnosis  of  myelitis  can  usually  be  made  without  great  difficulty 
from  the  motor  and  sensory  symptoms,  the  preservation  of  the  knee-jerk, 
the  vesical,  rectal,  and  trophic  symptoms,  and  often  from  the  presence  of 
the  girdle-sensation  in  addition. 

Prognosis. — The  most  acute  cases  are  fatal  in  from  three  days  to  a 
week.  Less  acute  cases  generally  recover  with  more  or  less  loss  of  motor 
power. 

Treatment. — Very  little  can  be  done  to  arrest  the  process  in  acute 
myelitis.  Absolute  rest  should  be  enjoined,  and  the  patient  given  a 
nutritious  licjuid  diet  with  free  stimulation.  An  ice-bag  may  be  applied 
to  the  spine.  The  patient  should  be  placed  on  an  air-  or  water-bed. 
Trophic  changes  should  he  looked  for  diiily,  and  at  the  first  sign  of  their 
appearance  alcohol  or  some  stimulating  liniment  should  be  employed. 
If  the  skin  is  broken,  absolute  cleanliness  must  be  observed,  and  the 
wounds  dressed  antiseptically.  It  is  well,  also,  to  change  the  patients 
position  from  time  to  time  to  avoid  too  long-continued  pressure  in  any 
one  spot.  Ergot  or  ergotin  should  be  given  internally,  and,  especially 
in  specific  cases,  potassium  iodid.  A  general  tonic  and  silpportive 
treatment  is  indicated,  and  later  massage,  electricity,  and  baths. 


CHRONIC  MYELTTIS. 

That  there  are  both  a  subacute  and  a  chronic  form  of  myelitis  is  gen- 
erally conceded,  though  these  types  are  not  sharply  circumscribed.  As 
has  been  previously  mentioned,  it  is  quite  likely  that  many  cases  exist  in 
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which  the  clinical  symptoms  do  not  seem  to  warrant  the  diagnosis  of 
myelitis,  and  yet  extensive  areas  of  degeneration  may  be  found  post' 
mortem.     Even  some  cases  of  supposed  hysteria  may  have  a  distinct 


pathology. 


Pauology. — The  lesions  are  most  apt  to  be  disseminated  or  diffuse, 
though  there  may  be  a  single  focus.  Histologically,  the  chief  differences 
from  the  acute  variety  consist  in  the  greater  amount  of  sclerosis,  the 
thickened  blood-vessels  with  contracted  lumen,  and  an  entire  absence 
of  recent  hemorrhage.  In  some  cases  also  the  pia  is  much  thickened  in 
patches  and  firmly  adherent.  The  nerve-cells  are  either  seen  to  be  in 
advanced  stages  of  degeneration  or  they  have  actually  disappeared. 
Secondary  degenerations,  above  and  below,  proceed  from  the  primary 
foci. 

Btiology. — This  is  not  clearly  known;  an  acute  attack  may 
terminate  and  the  tissue  of  the  cord  become  sclerosed  with  persist- 
ence of  the  symptoms;  or  the  disease  may  commence  insidiously  as 
the  result  of  the  existence  of  some  chronic  infectious  process,  such  as 
syphilis ;  or  it  may  be  the  sequel  of  an  acute  infection,  such  as  typhoid 
fever. 

Symptoms* — Any  symptom  occurring  in  the  acute  may  be  dupli- 
cated in  the  chronic  form,  though  the  onset  of  the  latter  is  gradual. 
The  symptoms  are  more  or  less  obtrusive  according  to  the  region  of  the 
cord  that  is  affected.  If  the  cervical  and  lumbar  regions  are  not  impli- 
cated, no  definite  symptoms  will  be  present,  and  probably  there  will  be 
pothing  more  than  subjective  sensations  and  progressive  weakness,  with 
possibly  some  muscular  wasting.  The  most  characteristic  features  of  a 
well-marked  case  are  the  irregular  and  successive  involvement  of  various 
parts.  There  will  be  motor  weakness,  possibly  of  an  arm,  followed  sooner 
or  later  by  sensory  impairment.  Then  one  of  the  lower  extremities  may 
become  involved,  and  ultimately  paralysis  will  supervene.  When  the 
lesion  is  single  this  irregular  onset  is  less  apparent.  In  chronic  trans- 
verse myelitis  of  the  lumbar  region,  for  instance,  there  will  be  paresis  of 
the  lower  extremities,  simultaneously  or  successively  involved.  The  on- 
set, however,  is  gradual,  and  months  may  elapse  before  the  paraplegia 
will  be  complete.  A  girdle-sensation  is  apt  to  be  present,  together  with 
lowered  sensibility,  and  loss  of  sensation  is  very  rarely  absolute.  The 
knee-jerk  is  increased,  ankle-clonus  is  present,  and  in  time  the  muscles 
become  spastic.  The  sphincters  are  frequently  implicated.  Atrophy  of 
the  muscles  is  most  pronounced  when  the  anterior  gray  matter  of  the 
cervical  or  dorsal  region  is  involved,  but  this  may  occur  in  any  case. 
The  reactions  of  degeneration  can  rarely  be  elicited. 

Diagnosis. — The  gradual,  and  in  many  cases  the  irregular,  onset 
characterize  this  disease.  In  its  various  phases  it  may  simulate  almost 
any  spinal-cord  disease,  and  it  is  most  apt  to  be  confounded  with  tumor, 
pressure  (carious  or  malignant),  primary  lateral  sclerosis,  progressive 
muscular  atrophy,  and  syringomyelia.  Pressure^  whether  due  to  a 
tumor,  to  caries,  or  to  malignant  disease,  is  apt  to  cause  pain  radiating 
in  character,  and  the  last  two  usually  present  collateral  evidences  in  the 
deformity  and  cachexia.  The  symptoms,  too,  are  always  bilateral,  while 
those  of  myelitis  may  be  unilateral.    From  progressive  muscular  atrophy 
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it  may  generally  be  diagnosed  by  the  irregular  course  it  paraacfi.  Apil 
from  the  painless  ulcerations  and  the  dysesthesia  that  uiaually  occur  in 
Byrimpjmydia,  it  may  bo  impossible  to  diagnose  it  from  the  latter  diaeue. 

The  prognosis  i*  necessarily  grave.  Hecovery  may  be  [>oaaible,  but 
it  is  extremely  rare.  The  process,  however,  may  be  arrested  in  stmt 
cases,  an<l  the  strictly  focal  forms  are  less  apt  to  prove  fatal  than  the  d»- 
semi Tinted  or  iliffiise. 

Treatment. — More  can  be  expected  from  general  hygienic  m€ 
than  from  the  use  of  drugs*     In  the  early  stages  rest  is  indicated*  1 
it  is  well  also  to  employ  passive  exercise,  to  prevent,  if  possible,  a 
great  contraction  of  the  nniscles.  As  soon  as  expedient — each  cajjckni 
jmlgi^d  on  its  merits — the  patient  shouhl  be  taken  out  of  doors.    Cb> 
of  air  and  of  scene  is  udvisable,  as  are  also  baths  and  massagi 
counter-irritation  may  be  applied  to  the  spine,  but  care  should  bt*  talc 
to  avoid  the  areas  of  anesthesia.     General  tonics,  iron,  quinin,  a^^ca 
and  strychnin,  slioubl  be  given,  also  mercury  or  the  iodids.   The  grt^tj 
possible  care  of  the  bladder  shouhl  be  taken  in  order  to  avoid  cyistitii. 
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ESSENTIAL.  PABALYSIS   OF  CHILDREN. 
{Atrophic  Spinal  Paral^itis.) 

Defittitioti,* — A  tehrile  disease  of  more  or  less  rapid  onset,  aasociatai 
with  muscular  jiaralysis  and  atrophy,  occurring  chiefly  in  ehildrau  lai 
most  fre(|wently  in  those  umler  three  years  of  age* 

Pathology. — ^The  condition  is  generally  unilateral,  and  is  a  tm  , 
focal  nivilitis:  hence  we  find  congestion,  softening,  and  even  ciiYtfl^H 
formation.  Microscopically,  the  chief  feature  observe*!  is  the  ^^V 
struction  of  the  multipolar  ganglion-cells  of  the  anterior  hom*  If  ik*  j 
examination  i??  not  made  until  months  or  years  have  elapaed  siiks^  tk  i 
onaet,  the  condition  will  be  about  as  follows  :  More  or  lesa  asymmetiT  rf  I 
the  cord  in  the  region  affected,  with  sclerotic  changes  at  Uie  ftit^of  tit 
lesion,  and  probably  in  the  pyramidal  tract  alj*o.  The  ant4?rior  Il«T^ 
root8  of  the  same  side  will  be  found  atrophied,  and  the  muscleo  wailA  I 
having  undergone  fatty  degeneration  and  fibrous  change.  ' 

Ktiology*— The  precise  cause  is  not  known,  but  the  following  pft- 
dispose  to  the  affection — viz,  age,  exposure,  acute  diseases  (parttcnlarlT 
those  known  to  be  infectious),  and  warm  weather.  The  diseaM  W 
occur  at  any  age,  but  by  far  the  greatest  number  of  cases  occur  beftmr 
the  third  year  of  life  ;  they  are  about  equally  distributed  between  tit 
two  sexes.  Later  in  life  the  condition  is  more  common  in  maie^,  chirft 
between  the  ages  of  ten  and  twenty-five.  It  is  rare  after  this  perioiL 
Epidemics  have  been  described,  and,  notably,  one  occurring  during  thf  | 
summer  of  1894.  Dr.  Caverly  of  Rutland,  Vt..  then  reportrtl  126  cu«  | 
occurring  in  Otter  Creek  Valley,  a  limestone  region  of  Vermont*     Altki 
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eame  time  domestic  animals — horsea,  dogs,  and  hens — ^were  aflfected  with 
9k  paralytic  disease,  this  fact  still  further  supporting  the  idea  of  an 
infectious  origin.     A  .similar  epidemic  has  occurred  in  Ohio. 

Symptoms, — ^The  onset  is  generally  acute,  and  may  be  sudden. 
Constitutional  symptoms  are  present  a&  a  rule.  Generally*  the 
sequence  is  as  follows :  Fever  (nsuallj  slight)^  malaise,  possibly  vomit- 
ing (eaipecially  in  children),  muscular  twitching,  headache,  and  rest- 
lessness. In  a  few  hours,  or  after  one  or  two  days,  paralysis  supervenes 
and  qtiickly  spreads,  invnjving  a  greater  or  less  area;  it  then  remains 
stationary  for  from  two  to  four  days  to  from  five  to  eight  weeks,  when 
improvement  takes  place,  beginning  in  the  part  last  affected.  In  some 
cues,  after  a  most  trifling  indisposition  over  night,  paresis  is  met  with  in 
the  morning.  In  a  few  weeks  only  that  portion  remains  paralyzed  that 
is  to  be  permanently  damaged.  Wasting  of  the  muscles  will  be  noticed 
a  week  or  two  after  the  onset  of  paralysis  ;  these  become  flaccid  and 
give  the  reactions  of  degeneration.  Sensory  symptoms  are  very  rarely 
present — so  seldom,  indeed,  that  they  need  not  be  reckoned  with.  The 
reflexes  are  lost,  both  superficial  and  deep,  and  later  contractures  develop 
and  result  in  various  deformities.  The  growth  of  bone  is  seriously  im- 
paired in  some  cases.  Complete  recovery  rarely  takes  place,  nor  is  it  to 
be  expected  when  we  consider  the  destruction  of  the  neuron-body. 

Diagnosis*— Usually  this  is  not  difficult,  except,  possibly,  for  the 
first  few  days  in  some  cases.  Close  scrotiny  will  enable  one  to  difleren- 
tiate  between  this  disease  and  a  pseudo-palsy  the  result  of  pain  on  active 
or  passive  motion,  as  seen  in  rickets,  scurvy*  and  in  hip-joint  disease, 

Progtiodis. — Some  impairment  of  motion  and  more  or  less  wasting 
of  the  muscles  almost  invariably  remain.  Danger  to  life,  however,  is 
very  remote,  though  the  subjects  of  infantile  paralysis  are  predisposed  to 
intercurrent  affections,  since  their  natural  de^iree  of  resistance  is  lowered. 
The  more  rapid  the  loss  of  faradic  irritability  tbe  less  the  extent  of  recovery. 

Treatment. — There  can  he  nu  longer  doubt  of  the  infections  nature 
of  the  rlisease,  but  iiu fortunately  there  is  no  specific  treatment-  During 
the  acute  stage  a  brisk  calomel  purge,  followed  by  a  saline,  is  of  benefit ; 
and  it  is  necessary  to  support  the  general  conilition.  For  this  reason 
absolute  rest  should  be  enjoined;  the  diet  should  be  liijuid  and  nourish- 
ing J  and  stimulants  should  be  given  freely  if  necessary.  Pyrexia 
should  be  met  with  cold,  an  ice-hag  may  be  applied  to  the  head  and 
spine,  and  cold  sponges  used  if  necessary.  The  coal-tar  antipyretics 
should  never  be  used.  The  affected  parts  sboulrl  be  wrapped  in  cotton. 
As  soon  as  possible  the  child  is  to  be  taken  into  the  fresh  air.  It  is  of 
vital  importance  to  keep  up  the  general  systemic  tone,  and  hence  the  ne- 
cessity for  fresh  air,  change  of  scene,  and  for  nourishing  but  easily  digest- 
ible food.  During  this  period  massage  and  electricity  should  be  employed, 
together  with  the  administration  of  strychnin.  In  the  later  st^iges,  when 
contractures  have  set  in,  mechanical  appliances  may  be  necessary  to 
correct  deformity  and  to  give  support. 
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SUBACUTE.  AND  CHRONIC  POLIOMYEUTIS  IK  ADULTB. 

1.  Aeite  ainpllie  spinal  paralysis  of  adults,  as  the  acut4s  fonn  U 
Cftlkd,  IttS  csMiitially  the  same  symptomatology  as  the  corresponding 
in  diUdreii,  except  that  the  onset  is  apt  to  be  more  prooounocd. 
however,  scarcely  ever  occur.  When  pain  is  a  pnnn incut 
we  should  be  guarded  in  making  a  diagnosis.  Initial  pain  u 
Bt  of  m  nerve^lesion,  particularly  if  sensory  disturbances  can  be 
and  aiicfa  cases  would  indicate  a  neuritis  and  not  a  poliomyelinA. 
Pwwaibly  the  incidence  of  the  poison  has  been  on  the  axon,  and  aoc 
im  the  Demaii-bodj,  this  view  being  consonant  with  the  complete  reeoT* 
uj  thai  is  sometimes  seen  in  adults.  When  true  poliomyelitis  has  ex* 
iited  complete  recovery  probably  never  occurs. 

2*  The  sabactite  form  has  been  described  by  Duchenne  as  ^^para^fm 
jii Aifll  yttiofe  antSrieure  subaiffur/'  It  comes  on,  as  a  rule,  wtthoit 
aMaioil  cause,  and  the  initial  symptoms  are  very  slight.  In  a  few  vetb 
fiuinre  of  power  is  noticed  in  the  limbs  and  paralysis  gradually  superTentib 
After  lasting  for  some  time  partial  recovery  follows,  the  paralysis  and  mill- 
cular  atrophy  remaining  in  a  limited  region  only. 

S.  Thai  chronic  poliomyelitis  exi.sts  has  been  proved  by  OppeiihinB 
wmA  other  observers ;  yet  it  is  probable  that  mo!?t  cases  deacribed 
this  heading  have  been  due  to  peripheral  and  not  to  central  lesions, 
aeuritiss  however,  the  paralysis  is  either  unilateral  or  bilateral,  and  in  I 
latter  case  it  is  symmetric,  differing  in  this  point  from  the  irregular 
tribution  of  centric  disease.    Pain  is  common,  and  there  is  also  tenif 
along  the  nerve-trunk  a  as  a  rule. 

Baeovery  from  neuritis  may  be  perfect ;    at  all  events,  it  does  not 
nrssent  the  tendency  that  is  met  with  in  poliomyelitis  to  clear  up 
rootly*  except  in  a  limited  area. 

Treatment. — The  general  line  of  treatment  that  I  hare  given  ^ 
the  inluntile  type  is  equally  applicable  in  these  forms.      Ergol  and  ' 
donna  may  be  used  in  the  early  stages,  and,  later,  mercury  or  the  io 
in  small  doses.     Electricity  and  maBsage  are  of  the  greatest  value. 


ABSCESS  OF  THE  SPINAL  CORD 

It  is  rare  for  inflammation  of  the  cord  lo  g^r^  rise  to 
oases  have  been  described*     The  suppoiayoii 
i»mal  in  origin,  and  as  a  rule  is  either  dae  to 
t»Nui,  or  secondary  to  purulent  meniitgitts.     The 
myelitis,  but  may  be  masked  by  any  nmoriatsd  coaditioifc> 
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UNILATERAL  LESION  OF  THE  SPINAL  OORD. 

{Brown-S^quarcTs  ^tuU  Paralysis.) 

This  is  not  a  distinct  disease,  but  rather  a  grouping  of  certain  symp* 
toms,  first  studied  by  Brown-S^quard/  and  hence  bearing  his  name.    It 

is  met  with  particularly  as  a  result 
of  injuries  (knife-thrusts  and  the 
like),  though  it  may  also  be  due  to 
tumor  or  caries  of  the  cord,  to  syph- 
ilis, or  to  'any  process  causing 
compression  of  one-half  of  the 
cord.  Such  lesions  intercept  the 
motor  impulses  of  the  same  side ; 
the  fibers  having  crossed  in  the 
medulla,  the  sensory  fibers  cross 
in  the  cord  soon  after  entering, 
and  hence  sensation  will  be  absent 
on  the  side  opposite  to  the  lesion 
(vide  Fig.  72).  A  lesion  in  the 
cervical  cord  above  the  arm-nuclei 
causes  motor  paralysis  of  both  arm 
and  leg  of  the  same  side  (spinal 
hemiplegia)  and  sensory  paralysis 
on  the  opposite  side.  If  in  the 
dorsal  or  lumbar  cord,  the  leg  on 
the  corresponding  side  is  para- 
lyzed, while  that  of  the  other  is 
anesthetic.  Lesions  are  seldom 
strictly  confined  to  one  side  of 
the  cord,  but  overlap  a  trifle,  so 
that  there  is  apt  to  be  some  loss 
of  power  on  the  anesthetic  side ; 
this,  however,  may  be  due  to  the 
redecussation  of  a  few  motor  fibers 
at  a  lower  level.  The  side  of  the 
lesion  is  hyperesthetic — a  fact  for  which  no  satisfactory  explanation  has 
ever  been  advanced.  Muscular  sense  is  diminished  or  lost  on  the  same 
side.  Above  the  hyperesthetic  region  an  area  of  anesthesia  commonly 
exists,  and  above  this,  again,  an  area  of  hyperesthesia.  The  reflexes 
are  increased  on  the  side  of  the  lesion  (inhibition  being  removed),  and 
the  temperature  of  that  side  is  usually  higher.  On  the  anesthetic  side 
the  motor  power,  reflexes,  muscle-sense,  and  temperature  are  all  normal. 
Sometimes  the  sensory  symptoms  are  limited  to  loss  of  pain  and  tem- 
perature sense. 

>  Med-Chir.  Tmrui.,  1889. 


Fio.  72.— Schematic  representation  of  course 
of  mAin  tracts  in  the  cord,  represented  for  a 


•ingle  pair  of  roots  (Erb) :  v,  anterior  roots ;  h, 
posterior  roots;  1,  paths  for  motor  and  vaso- 
.  motor  conduction ;  2,  paths  for  muscular  sense ; 
8,  paths  for  cutaneous  sensibility  on  the  right; 
1',  V,  y,  the  same  paths  on  the  left.  The  arrows 
indicate  the  direction  of  physiologic  conduc- 
tion. 
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L.  1.  Paimljws  of  Ae  l^s  tndudiiig  the  peotts.  Ameslbms  fiw 
fefd  nf  fine  hasbttr  spiae  and  matcrior  ssperior  S|mes  of  ti»  ffit^ 
Belexei  mkieiit  or  iacraMed. 

L.  2.  Pftnljiis  of  the  legi  except  the 
entenc^r  and  posterior  sar&oes  of  the  thighSt 
OQter  sides*     ReSezes  loot. 

It.  S.  Paralysis  of  the  I^;^  of  the  rotation  of  the  thigha,  of  Utm 
of  legs;  parefpa  of  the  otber  musclea*  Anesthesia  of  the  sacral  trp^ 
of  the  geDitaUa,  of  the  posterior  surface  of  the  thigha,  and  of  the  kf^ 
Reflexes  lost* 

L*  4.  Paraljsis  asabo^'e,  e?ccept  internal  rotation  of  thigh  ia  |^ 
Anesthesia  as  abore^  except  inner  surface  of  thigh  is  hjpesthetie. 

L.  5.  Paralysis  of  biceps,  glutei,  flexors  of  toes,  paresis  of  other  rni^ 
clai.     Anesthesia  as  above. 

8.  L  Paralysis  of  rectum  and  bladder;  paresis  of  muscles  of  1m 
Anesthesia  of  sacral  region,  genitalia,  and  posterior  surface  of  tinjit: 

IHiiiterior  and  external  surface  of  the  legs,  and  external  half  of  tk 
bot. 

S*  2*  I/aralyKJs  of  the  njuHcli»8  of  the  anus  and  of  the  bladder*  Pm^ 
SIM  of  the  legs.  Anesthesia  of  »acral  region,  genitalia,  and  posUfitr 
surface  of  thigh. 

H.  3.  I*nnily»i8  as  above,  no  paresis  of  legs.  Aneathesia  of  isail 
rp^inri,  ro^ion  of  anus,  and  posterior  surface  of  scrotum  and  peitii(ir 
of  i«biii). 

S.  4»  raresis  of  sphincter  ani  and  bladder.  Small  anestbeUc  ins 
over  sacrinii  niul  riboiit  the  anus, 

S.  5.  Snuill  ariMi  of  nuesthesia  over  the  coccyx. 
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LOCOMOTOR  ATAXIA. 

{Tabts  Dorsdlis;  Posterior  Sclerosis.) 

Definition. — A  systemic  sclerosis  affecting  the  posterior  columns 
of  the  cord.  In  many  cases  foci  of  degeneration  occur  in  the  basal 
ganglia.  The  disease  is  characterized  by  a  loss  of  coordination,  ab- 
sence of  the  knee-jerk,  fulgurant  pains,  and  the  Argyll-Robertson  pupil. 

Pathology* — Macroscopically,  it  may  be  observed — 1.  That  the 
posterior  roots  are  more  or  less  atrophied  and  grayish  in  color. 

2.  There  is  a  thickening  and  adhesion  of  the  spinal  membranes,  with 
some  degree  of  congestion,  particularly  noticeable  in  the  posterior  region 
(not  a  constant  change). 

8.  There  is  a  slight  change  in  the  shape  of  the  cord,  and  the  affected 
regions  assume  a  grayish  tint.  Change  of  color  is  well  seen  after  the 
cord  is  hardened.  Microscopically,  degeneration  of  the  peripheral  sensory 
nerves  will  be  found  in  certain  cases  to  be  more  marked  at  the  periphery 
and  to  diminish  as  the  main  trunks  are  reached.  Rarely,  cnanges  in 
the  motor  nerves  will  be  met  with  also,  but  only  in  cases  in  which  the 
anterior  horns  are  affected.      The  spinal  ganglia  are  usually  normal. 


Fio.  78.— Diagram  of  primary  degreneration-areas  and  secondary  degreneration  of  the  flben  in 
the  beginzilng  atage  of  tabes  (Leube) :  p«b,  pyramidal  tract;  lub,  cerebellar  tract;  hvfft  posterior 
loot-floen;  ^  lateral  entrance  of  delicate  root-fibers:  k,  area  of  earliest  degeneration ;  r,  marginal 
■one:  tg,  robstantia  gelatinosa:  cv,  Clark's  columns;  t,  anterior  sones  (remaining fk«e):  ac,  sensory 
collatexiu  fibers :  hrc,  collateral  reflex  of  posterior  column ;  8rc,  collateral  reflex  of  the  lateral 
oolnmii; ,  healthy  fibers; ,  degenerated  fibers. 


4.  There  are  degenerative  changes  in  the  posterior,  and  occasionally 
in  the  anterior  roots  (vide  Fig.  73). 

5.  Cord-changes  are  present,  consisting  in  the  early  stages  of  a  de- 
generation of  the  fibers  of  the  Spitzka-Lissauer  column,  of  the  post-root 
Eone  of  Charcot,  of  the  fibers  going  to  the  column  of  Clark,  and  of  the 
comma  tract.  As  the  disease  progresses  more  and  more  of  the  posterior 
columns — GoU  and  Burdach — is  involved  with  the  fibers  of  Grower's 
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column,  the  intermedio-lateral  tract,  and  even  the  direct  cerebellar  tract 
This  latter  is  only  affected,  however,  when  the  cells  of  Clark's  oolamn 
are  involved. 

While  the  chief  incidence  of  the  poison,  whatever  this  may  be,  is 
upon  the  nerve-fibers,  yet  we  do  meet  with  cases  in  which  the  posterior 
root-cells  are  diseased ;  as  already  stated,  the  cells  of  the  anterior  horn 
may  be  diseased  also.  There  is  an  overgrowth  of  neuroglia  thil 
takes  the  place  of  the  degenerated  fibers,  and  when  the  membranes  are 
thickened  the  strands  of  connective  tissue  dipping  into  the  cord  take  on 
added  growth. 

6.  There  are  cerebral  and  medullary  changes.  There  may  be  some 
change  in  the  nuclei  of  the  columns  of  Goll  and  Burdach  and  in  those 
of  some  of  the  cranial  nerves.  In  addition  to  changes  in  the  nervoos 
system,  certain  cases  present  some  morbid  condition  of  the  osseous  sys- 
tem, consisting  of  erosion  of  the  interarticular  cartilages  and  atrophy 
and  absorption  of  the  bony  articulating  surfaces. 

Btiology. — Rcu^e. — White  races  are  more  susceptible  than  negroes; 
and  the  disease  is  less  frequently  met  with  among  the  Jews  than  among 
other  white  classes.  Sex, — Males  are  more  liable  to  the  disease  thin 
females,  in  the  proportion  of  10  to  1.  Age. — Most  common  between 
the  ages  of  thirty  and  forty.  Syphilis. — Since  Fournier  in  1876  first 
pointed  out  the  relationship  between  these  two  diseases,  the  opinion  has 
steadily  gained  ground,  despite  the  view  of  Leyden  and  other  German 
authorities,  that  a  large  majority  of  tabetic  cases  (observers  differ  as  to 
the  proportion)  have  an  antecedent  history  of  syphilis.  It  must  be  clearly 
borne  in  mind  that  locomotor  ataxia  is  not  sypnilis  of  the  cord  and  brain, 
but  a  distinct  entity,  in  most  cases  of  which,  however,  syphilis  stands  as 
a  predisposing  factor.  It  will  be  remembered  that  in  the  description  of 
anemia  of  the  cord,  lesions  resembling  those  of  tabes  are  found  as  a 
result  of  various  toxemias,  and  it  was  suggested  that  this  might  throw 
some  light  on  those  cases  in  which  no  syphilitic  history  can  be  obtained. 
Exposure  and  sexual  excess  are  possible  factors ;  likewise  traumatism. 
Alcohol  is  said  to  cause  tabes,  but  this  is  very  doubtful :  it  may  certainly 
give  rise  to  pseudo-tabes,  the  peripheral  form.  In  England,  Growers  has 
noted  that  locomotor  ataxia  occurs  more  frequently  among  urban  than 
among  rural  populations. 

Symptoms. — These  may  be  grouped  into  various  stages:  the  pro- 
dromal, preataxic,  ataxic,  and  paralytic.  The  prodromal  stage  may  extend 
over  a  number  of  years,  the  symptoms  are  slight  and  often  make  very 
little  impression  upon  the  patient.  They  consist  of  occasional  pains,  nsn- 
ally  in  the  legs,  of  transient  disturbances  of  the  ocular  muscles  leading 
to  ptosis,  diplopia,  etc.,  occasionally  of  slight  diminution  of  vision,  most 
noticeable  at  night,  and  of  more  or  less  pronounced  impairment,  very 
rarely  exaltation,  of  sexual  power.  The  symptoms  become  characteristic 
only  in  the  preataxic  stage.  The  pains  in  the  legs  become  more  fre- 
quent and  assume  the  typical  fulgurant  or  lancinating  type ;  that  is,  a 
stabbing  or  boring  sensation,  shooting  along  the  limbs  and  lasting  for 
a  brief  interval  of  time.  The  pupils  give  the  Argyll- Robertson  phenom- 
enon (failure  to  contract  to  light),  there  is  permanent  myosis,  nycta- 
lopia, and  the  paresis  of  the  eye-muscles  may  be  still  present  or  may 
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have  disappeared.  There  is  usually  some  disturbance  of  motion,  chiefly 
manifested  at  night,  and  ataxia  may  be  revealed  by  the  finer  tests 
(^having  the  patient  hop  backward  on  one  leg).  The  piitella  reflexes 
mtre  diminished  or  absent.  There  is  now  distinct  impairment  of  sexual 
power  and  difficulty  in  urination.  The  sensory  symptoms  belong  to 
this  and  the  following  stage. 

The  dominant  symptom  of  the  ataxic  stage  is  the  incoordination  of 
movement*  This  gives  rise  to  the  ataxic  gait*  The  legs  are  kept  far 
apart  and  are  lifted  higher  than  is  necessary  from  the  ground,  they  are 
brought  down  violently,  and  the  gait  is  of  a  peculiar  stamping,  irregular, 
slightly  staggering  character.  Ataxia  of  the  arms  occurs  later  and  is 
manifested  by  difficulty  in  grasping  objects  or  in  accomplishing  finer 
coordinated  movements.  Ataxia  of  the  lower  extremities  may  be  tested 
by  directing  the  patient  to  touch  with  his  toe  an  object  held  a  hove  it, 
or,  when  lying  down,  to  place  the  heel  of  one  foot  upon  the  knee  of  the 
other ;  of  the  upper  limbs  by  directing  him  to  touch  rapidly  the  tip  of  the 
nose  with  the  forefinger,  or  to  spread  the  arms  apart  and  bring  the 
forefingers  rapidly  together.  Loss  of  station,  or  Romberg's  mpnptum^  is 
tested  by  directing  bini  to  stand  with  the  feet  close  togetber  and  to  close 
the  eyes.  The  swaying  of  the  bady  will  vary  from  several  inches  in 
either  direction  to  failing  over.  The  reflexes  are  now  completely  abol- 
ished, and  there  is  often  some  wasting  of  the  muscles.  The  sphincters 
are  involved,  there  is  often  difficulty  in  voiding  the  urine,  associated 
with  incontinence,  and  as  a  result  of  careless  catheterization  cystitis  is 
ot\en  acquired. 

The  sensofi/  s<i/mptoms  are  various:  in  addition  to  the  fulgurant  pains, 
there  are  visceral  crises,  characterized  by  sudden  severe  pain  and  dis- 
turbance of  function.  The  most  common  seat  is  the  stomach,  and  the 
crises  are  associated  with  vomiting  of  acid  material.  Crises  may  also 
involve  the  larynx,  liver,  kidneys,  clitoris,  and  kidneys.  Diminished 
sensation  affects  the  organs,  nerves,  and  areas  of  the  skin.  There  is  loss 
of  sensation  in  the  testicles  or  breasts,  and  severe  blows  in  the  pit  of  the 
storaach  cause  no  distress.  Biernackts  s;i/mptom,  loss  of  sensation  in  the 
ulnar  nerve,  is  present.  Areas  of  anesthesia  or  hyperesthesia,  usually  seg- 
mental in  type,  can  be  detected  upoti  the  trunk  or  less  frequently  upon 
the  extremities.  Astereognosis,  or  the  loss  of  the  ability  to  recognize 
objects,  may  be  present  on  one  or  both  sides,  or  the  stereognostic  sense 
may  be  impaired.  The  girdle  pain  is  a  feeling  of  constriction  that  may  be 
very  uncomfortable  about  some  part  of  the  trunk.  The  parab/tie  itage 
inaugurates  the  termination  of  the  disease.  Locomotion  becomes 
impossible  or  can  only  be  accomplished  with  the  aid  of  two  canes,  loss 
of  control  over  the  bladder  is  complete,  the  patient  is  querulent  or  even 
demented,  and  muscular  wasting  and  hod-sores  may  appear.  In  either 
this  or  the  ataxic  stage  the  optic  nerve  may  atrophy,  and  this  is  often 
associated  with  a  remarkable  improvement  in  the  ataxia  that  is  at 
present  inexplicable.  Death  usually  occurs  aa  a  result  of  infection, 
either  through  the  bladder  or  lungs,  more  rarely  as  the  result  apparently 
of  exhaustion. 

ConTse.^ — Rarely  the  disease  runs  a  very  rapid  course.  The  preataxic 
symptoms — pain,  loss  of  knee-jerk,  Argyll- Robertson  pupil  with  or  with- 
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out  ptosis  and  diplopia — may  only  exist  a  few  weeks  before  incoordint- 
tion  develops.  The  latter  will  then  reach  its  acme  in  twenty  to  thirty 
days.  This  is  .very  unusual,  however.  As  a  rule,  the  first  or  preatazic 
stage  extends  over  a  period  varying  from  months  to  even  as  long  m 
twenty-five  years.  Dr.  Wm.  Egbert  Robertson  has  related  to  me  the 
case  of  a  man  aged  fifty-eight  who  for  fifteen  years  has  had  fiilgannt 
pains  and  an  absence  of  the  knee-jerk,  but  neither  ocular  nor  any  other 
symptoms.  In  some  cases  the  first  stage  may  be  absent.  The  second  or 
ataxic  stage — that  of  incoordination — is  generally  slowly  progreesive, 
finally  reaching  a  point  at  which  it  remains ;  rarely,  more  or  less  improTe- 
ment  may  follow.  When  optic  atrophy  develops,  ataxia  either  does  not 
appear,  or,  having  done  so,  fails  to  advance.  The  final  stage  in  a  few  cum 
is  only  reached  when  the  patient  has  become  paralyzed  and  bedridden. 

Diagnosis* — This  is  readily  made  when  we  have  a  combination  of 
the  absent  knee-jerk,  fulgurant  pains,  and  the  Argyll-Robertson  pnpiL 
However,  the  loss  of  knee-jerk,  associated  with  one  of  the  other  symp- 
toms in  an  otherwise  healthy  man,  is,  to  say  the  least,  highly  snggestiTe 
of  the  disease ;  the  addition  of  incoordination  serves,  of  course,  to  clineh 
the  argument. 

Differential  Diagnosis. — Peripheral  Neuritis. — The  symmetric  di«- 
tribution  of  symptoms,  tenderness  in  the  muscles,  frequent  herpetie 
rashes,  motor  weakness  and  wasting,  pain  (not  fulgurant  in  type),  greater 
prominence  of  parasthesia,  absence  of  the  Argyll-Kobertson  pnpil,  knee- 
jerk  often  increased  (absent  in  diphtherial  form,  but  other  symptoms  and 
history  serve  to  distinguish  it),  and  later,  either  diminished  or  absent, 
and  the  history  of  the  case,  are  sufficient.  Alcoholic  and  more  rarely 
arsenical  poisoning  give  rise  to  a  condition  closely  resembling  true  tabes 
in  that  there  is  the  loss  of  knee-jerk,  often  sharp  pain,  and  incoordina- 
tion, though  the  latter  symptom  is  never  as  marked  as  in  advanced  tabes. 
The  gait,  however,  is  totally  difierent,  and  consists  of  the  high  "  steppage  " 
gait  described  in  the  discussion  of  Peripheral  Neuritis. 

General  paralysis  of  the  insane  may  present  much  difficulty.  Spinal 
symptoms  may  occur  in  general  paresis,  and  conversely  in  certain  cases 
of  tabes  symptoms  of  general  paresis  develop.  Time  alone  will  solve  the 
problem. 

Ataxic  Paraplegia. — Apart  from  the  absence  of  pain  and  anesthesia, 
incoordination  is  followed  by  a  spastic  condition.  The  knee-jerk  ismndi 
exaggerated  and  the  so-called  ankle-clonus  develops. 

Cerebellar  Disease. — The  incoordinution  does  hot  resemble  that  of 
ataxia ;  optic  neuritis  is  present ;  also  headache  and  vomiting  appear  in 
well-marked  cases.     The  knee-jerk  is  usually  present. 

There  are  certain  conditions,  already  described  under  Anemia  of  the 
Cordy  in  which  lesions  of  the  posterior  columns  of  the  cord  occur.  Some 
of  them  are  very  much  like  tabes,  but  do  not  present  the  "  combination 
of  symptoms  "  seen  in  locomotor  ataxia.  As  a  rule,  the  Argyll-Robert- 
son pupil  is  absent,  and  less  frequently  the  lightning  pains  also. 

The  crises  may  be  mistaken  for  disease  of  the  various  organs  involved. 
Repeated  attacks  of  acute  pain,  tabetic  in  character,  and  particularly  in 
adult  males,  should,  however,  excite  suspicion,  and  an  absence  of  the  knee- 
jerk  and  other  characteristic  evidences  will  always  be  present  in  ataxia. 
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When  the  chief  lesion  is  in  the  dorsal  region  the  pain  may  be  mistuken 
for  that  of  tspinal  carien  or  even  neuraigia  or  rhtumatism.  From  caries 
it  may  be  differentiated  by  the  fact  tbat  in  vertebral  disease  the  pain  is 
more  or  less  localized,  and  that  it  is  mueh  inc readied  b}-  movements.  More- 
over, the  other  symptoms  of  ataxia  are  wanting — e.  g.  ocular  troubles, 
incoordination,  and  absence  of  the  knee-jerk.  The  latter  point  also 
holds  good  in  ctvses  of  rheumatism  and  intercostal  neuralgia.  For  the 
diagnosis  from  hereditary  ataxia  vide  p,  1088. 

l^rognosis. — The  outlook  is  not  particularly  bright.  While,  as 
already  stated,  the  disease  does  not  cause  death,  perfect  recovery  is  never 
obtained.  Of  course  the  prospect  is  much  brighter  the  earlier  the  case  is 
taken  in  hand,  and  some  improvement  may  be  expected  in  most  cases. 
The  fact  that  the  patient  has  had  syphilis  does  not  modify  the  prognosis 
one  way  or  the  other, 

Treatment.^ — Rest  (first  suggested  by  Weir  Mitchell)  is  imperative 
when  the  patient  commences  treatment,  and  especially  when  pain  is  early 
complained  of,  massage  and  electricity  being  employed  meanwhile  to  keep 
up  the  tone  of  the  muscles.  In  my  opinion  the  rest- treatment  retards 
the  progress  of  ataxia  more  effectively  than  any  other  measure,  but  it 
cannot  be  used  with  the  expectation  of  producing  a  cure.  The  bowels 
should  be  moved  daily,  and  the  urinary  functions  especially  looked  to. 
In  certain  cases  catheterization  is  necessary.  The  patient  should  then 
be  taught,  first,  what  surgical  cleanliness  means;  and  secondly,  how  to 
use  the  instrument.  Uro tropin  in  doses  of  gr.  v— 0.3,  three  or  four  times 
daily,  is  a  valuable  prophylactic  against  cystitis.  Counter-irritation 
along  the  spine  and  suspension  are  useless.  The  diet  should  not  be 
heavy,  and  if  gastric  crises  occur  special  care  should  be  taken  in  this 
directior*. 

Electricity  is  of  doubtful  utility.  The  galvanic  current  is  to  b« 
cbosen,  and  Erb  advises  placing  the  medium -si  zed  cathode  over  the  cer- 
vical sympathetic,  and  the  larger  ano*le  near  to  the  spinal  column  on 
the  opposite  side,  moving  it  at  brief  intervals  in  tlie  downward  direction. 
This  method  must  be  continued  for  many  months,  Frenkel  has  recently 
advocated  the  systematic  education  of  the  muscles  in  coordinated 
movements*  Hydrotherapy  is  a  serviceable  measure  if  judiciously  em- 
ployed. Neither  cold  nor  hot  baths  are  free  from  deleterious  effects,  but 
tepid  baths  (80°-90^  F,— 26.6^-32,2°  C),  combined  with  gentle  friction 
of  the  body-surface,  are  signally  useful.  Among  the  numerous  natural 
springs  enjoying  more  or  less  popularity  there  are  two  in  especially  high 
favor- — the  carbonic-acid  thermal  saline  springs  of  Oeynhausen-Rehrae  in 
Minden  and  Aix-la-Chapelle  in  Germany,  The  chief  benefit  may,  after 
ail,  be  credited  to  the  itivigorating  effect  of  the  chatiged  environments* 

The  fulgurant  pains,  or  those  of  the  various  crises,  are  occasionally  so 
severe  as  to  require  bromids,  codein,  or  even  morphin,  though  the  use 
of  the  latter  agent  is  always  to  be  postponed  until  other  means  are 
exhausted.  Antipyrin  or  salol  and  phenacetin  may  also  be  tried  in 
this  connection.  Heroin  is  often  almost  a  specific.  In  any  case  the 
patient  should  live  a  simple,  regular  life,  avoiding  excesses  of  all  kinds^ 
and  particularly  sexual  and  alcoholic  indulgences. 

Kecently  it  has  been  discovered  (Freokel)  that  the  ataxia  can  be 
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greatly  improved  by  systematic  exercises  designed  to  train  the  mascles 
in  coordinated  movements.  The  important  points  are  to  avoid  fatigue 
and  irritation ;  and  to  increase  gradually  the  complexity  of  the  tasks. 


HEREDITARY  ATAXIA. 

{Friedreich's  Disease.) 

Definition. — An  hereditary  disease,  first  described  in  1861  by  Fried- 
reich. The  symptoms  are  primarily  manifested  in  early  life,  and  the  dis- 
ease is  characterized  by  ataxia,  defective  speech,  nystagmus,  absence  of 
the  knee-jerk,  and  more  or  less  secondary  deformity,  as  spinal  curvaton 
or  talipes. 

Pathology. — The  postmortem  findings  are  essentially  those  of  loco- 
motor ataxia  and  ataxic  paraplegia.  The  spinal  membranes  are  some- 
what thickened  and  adherent,  especially  over  the  posterior  part  of  the 
cord,  and  that,  too,  chiefly  in  the  lumbar  region.  The  posterior  nenre- 
roots  are  generally  atrophied  and  sclerosed.  The  columns  of  Goll  and 
Burdach  are  degenerated,  particularly  in  the  lumbar  region,  and  to  a 
lesser  extent  in  the  cervical.  Degeneration  is  also  found  in  the  lateral, 
and  to  a  slight  degree  in  the  anterior,  columns.  The  chief  microscopic 
change  is  a  marked  neurogliar  overgrowth,  as  shown  by  Dejerine.  The 
nerve-cells  of  the  cord  are  generally  normal.  Frequently  the  cord  i* 
abnormally  small.  Cerebral  lesions  also  have  been  found  in  this 
disease. 

l^ology. — 1.  Family  tendency  (heredity)  has  a  strong  influence. 
A  single  case,  however,  may  develop  in  a  family. 

Age. — Most  commonly  the  disease  appears  between  the  third  and 
twelfth  years,  though  it  may  appear  earlier. 

Infectious  fevers  (in  particular)  and  other  acute  diseases  frequendy 
precede  the  evolution  of  this  complaint.  Trauma  and  many  other  con- 
ditions have  been  described  as  exciting  causes. 

Symptoms. — The  earliest  evidence  of  the  disease  is  impaired  coordi- 
nation, first  in  the  legs,  and,  later,  in  the  arms ;  it  is  most  marked  when 
the  eyes  are  closed.  Attention  is  often  called  to  this  symptom  by  the 
fact  that  the  child  stumbles,  ambles,  and  staggers,  and  cannot  walk  prop- 
erly. The  gait,  however,  lacks  the  pronounced  stamp  of  true  ataxia. 
Rutimeyer  has  pointed  out  that  in  many  cases  the  great  toes  are  turned 
upward.  Some  children  never  learn  to  walk.  Romberg's  symptom  is 
generally  present.  Movements  of  the  arms,  when  these  are  ataxic,  are 
irregular  and  jerky,  and  jerky  movements  of  the  head  may  also  be  ob- 
served. Bilateral  nystagmus  develops  and  the  speech  becomes  aflfected. 
At  first  there  is  a  mere  impediment  (a  stuttering),  but  later  syllables,  or 
even  whole  words,  are  omitted  and  an  unintelligible  jargon  results.  The 
knee-jerks  are  almost  always  absent.  There  is  no  optic  atrophy,  nor  are 
any  sensory  symptoms  present  as  a  rule.  The  sphincters  are  not  in- 
volved.    There  are  no  trophic  changes  in  the  skin  or  the  joints,  and  no 


nsceral  crises.     Vaso-motor  symptoms — flush ir*g,  sweating — ^are  some- 
times observed.      There  is  no  mental  change. 

Talipes  and  spinal  eHrvsiture  are  generally  met  with  after  the  dis- 
ease has  existed  for  some  time.  In  ol*l  cases  muscular  weakncjis  and 
casting  are  present,  but  the  muscles  do  not  give  the  reactions  of  degen- 
eratiiin. 

The  course  is  always  slow.  It  may  last  for  many  years,  thirty  or 
even  more. 

Diagnosis. — Usually  this  is  not  difficult,  and  especially  when  more 
than  one  case  exists  in  a  family.  The  age,  incoordination,  shambling 
gait,  nystagmus,  scanning  speech,  and  deformity  are  strikingly  charac- 
teristic. 

Differential  Diagnosis. — -Loeomotor  ataxia  appears  later  in  life,  and  the 
preataxic  stage  (pain,  absent  knee*]erk,  and  ocular  symptoms)  is  gener- 
ally well  marked.  It  is  absent  in  hereditary  ataxia,  nor  does  the  latter 
present  the  sensory  and  visceral  symptoms  met  with  in  the  true  form. 
Further,  the  gait  is  very  different. 

-*  1  taTte  pa rapktjia  sb o w s  an  e x a ggera ted  k  n ee-j  e rk ,  th e  presence  of 
ankle-clonuB,  and  an  absence  of  the  ocular  symptoms,  nystagmus,  and 
the  scanning  speech. 

Dw^emhtated  Sfh'roms. — Tremors  are  almost  always  present,  but 
these  are  fine  and  never  coai-se  as  in  heredilory  ataxia.  There  may 
l)e  nystagmus,  incoordination,  and  imperfect  articulation,  but  the  case* 
are  isolated  (L  e.  they  do  not  nm  in  families)* 

The  prognosis  is  necessarily  bad.  The  disease  is  progressive,  though 
it  does  not  kill  directly.     It  may  last  thirty  years  or  more. 

Treatment.^ — Little  or  nothing  can  he  accomplished.  The  same 
general  treat  meiit  shoo  hi  be  pursued  as  for  locomotor  ataxia. 


SPASTIC  PARAPLEGIA, 

(Primaty  L*iteral  Sclerosis  .^    Spaittic  Spinal  I*antlt/sis.) 

Definition*— A  disease  of  the  spinal  cord  characterized  by  loss  of 
power,  contractures,  exaggeratefi  reflexes,  a  peculiar  gait,  and  by  pre- 
cipitate micturition.  Spastic  paraplegia  (spasm  plus  motor  paralysis)  is 
met  with  as  the  result  of  tiie  various  pathologic  substrata.  Any  trans* 
verse  cord-lesion  above  the  lumbar  region  may  cause  motor  paralysis, 
epasticity,  exaggerated  knee-jerk,  and  ankle-clonus*  The  same  condi- 
tion results  from  a  lesion  in  any  part  of  the  upper  segment,  from  the  cor- 
tical motor  cells  to  the  terminal  arborization  of  the  axon  in  the  cord. 

It  is  believed  that  fibers  of  the  pyramidal  tracts  may  be  primarily  in- 
volved, and,  since  they  course  chiefly  through  the  lateral  cord-region,  the 
resulting  condition  has  been  named  primary  lateral  sclerosis.  This  is 
purely  hypothetic,  however,  for  only  two  inicombined  cases  have  been 
found.  This  may  be  due  to  the  fact  that  the  disease  does  not  tend  to 
shorten  life,  and  that  therefore  the  same  condition  that  caused  degenera- 
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tion  of  the  pyramidal  fibers  may  subsequently  act  on  other  fiber-systems. 
Since  in  the  case  of  the  lower  segment  it  is  the  peripheral  portion  of  the 
axon  that,  in  many  cases  at  least,  first  yields  to  the  morbific  influence,  so 
may  it  be  with  the  upper  segment.  In  such  an  event,  however,  the  de- 
generation would  be  an  ascending  one,  and  the  converse  of  that  which  is 
usually  met  with  in  the  motor  tracts.  Thus  we  see  that  the  same  chnical 
condition  may  be  etiologically  quite  different.  The  following  are  the 
chief  varieties : 


PRIMARY  LATERAL  SCLEROSIS. 

That  this  condition  exists  alone  is  questioned,  as  I  have  already  stated. 
Von  Stofella  has  reported  a  case,  but  no  microscopic  examination  was 
made.  Morgan's  and  Dreschfeld's  case,  published  in  1881,  seems  to  be 
the  only  one  that  may  be  regarded  as  a  true  type.  The  only  pathologic 
change  observed  was  in  the  pyramidal  tracts  of  the  anterior  and  latenl 
regions. 

l^ology* — It  is  most  apt  to  occur  when  there  is  a  neurapatMe 
family  tendency.  Age,  generally  between  twenty-five  and  forty,  exerts 
an  etiologic  influence.  Ilxpo%ure^  acute  disease^  and  traumatism  are  aU 
predisposing  causes.  Syphilis  has  been  said  to  predispose  to  the  condition, 
but  if  so  it  is  rather  rare. 

Symptoms* — In  typical  cases  the  onset  is  slow.  The  patient  com- 
plains of  feeling  tired,  and  is  less  capable  of  exertion  than  formerlT. 
Weakness  of  the  legs  develops,  and  with  it  increasing  difficulty  in  walk- 
ing. Even  at  an  early  stage  some  rigidity  of  the  muscles  will  be  present 
when  the  limb  is  extended ;  later  this  becomes  a  prominent  symptom. 
The  spasm  is  at  first  of  little  moment.  It  may  only  be  noticed  in  the 
morning.  When  the  disease  has  advanced,  however,  it  becomes  pro- 
nounced, so  that  it  may  not  be  possible  to  flex  the  limb,  or,  if  flexed  and 
an  efibrt  is  made  to  extend  it,  it  will  often  spring  forward  like  a  knife- 
blade  in  clasp-like  rapidity.  This  spasticity  is  often  so  marked  that  in 
walking,  so  long  as  the  ball  of  the  foot  touches  the  ground,  clonic  con- 
tractions occur ;  these  also  appear  when  the  individual  is  in  a  sitting  • 
posture  unless  his  legs  are  extended.  The  gait  is  characteristic  :  the  legs 
are  stiff,  and  move  with  an  evident  effort,  while  the  toes  scrape  the 
ground.  In  some  cases  the  adductor  spasm  is  so  great  that  the  legs 
not  only  cannot  be  separated,  but  are  actually  overlapped  in  walking 
{cross-leg  progression).  In  course  of  time  the  power  of  walking  may 
be  lost.  The  flexor  muscles  are  usually  weakened.  The  knee-jerk  is 
very  much  exaggerated,  a  mere  tap  causing  a  sharp,  quick  response. 
Ankle-clonus  can  always  be  elicited.  Pains  and  other  sensorv  mani- 
festations are  often  absent,  though  dull  and  fleeting  pains  in  the  back 
an<l  limbs  may  be  complained  of.  The  arms  are  freijuently  unaffected. 
The  sj)hincters  are  rarely  involved,  and  ocular  symptoms  do  not  occur, 
though  nystagmus  is  occasionally  present.  Seguin  states  tiiat  the 
ability  to  retain  the  urine  is  lessened  and  precipitate  micturition 
results. 

The  diagnosis  is  not  difficult.  Certain  hysteric  cases  may  occa- 
sionally simulate  it  very  closely,  but  these  do  not  present  the  character- 
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istic  spasticity  of  the  true  form,  nor  is  the  knee-jerk  increased  quite  as 
much,  and  ankle-clonus  is  either  slight  or  absent.  Then,  too,  in  hysteria 
spots  of  anesthesia  arc  commonly  met  with,  Drs.  Bastian  and  Russell 
Reynolds  have  described  **  paraplegia  dependent  on  idea,"  in  which  no 
hysteric  element  entered. 


SEPONDABY  SPASTIO  PARALYSIS. 

As  I  have  already  mentioned,  transverse  lesions  above  the  lumbar 
region  (caries,  tumor,  sclerosis,  myelitis)  are  followed  by  degeneration 
of  the  pyramidal   tracts,  and  as  a  result  there  are  weakness  in  the  limbs, 

increased  reflexes,  and  more  or  less  rigidity.     If  the  lesion  is  total  the 

paralysis  is  usually  flaccid  and  the  reflexes  are  lost. 
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This  condition,  the  symptomatology  of  which  is  practically  that  of  the 
mdult  types  previously  described,  js  almost  always  the  result  of  some  in- 
jury at  birth,  either  instmmental  or  due  to  a  malposition,  as  first  pointed 
out  by  Dr.  Little  and  since  abundantly  confirmed  by  Spencer,  Dr,  Sarah  ■ 
^cNutt^  Sachs,  and  others.    The  disease  is  probably  always  due  to  men-  ™ 
ingeal  hemorrhage.     In  recent  eases  more  or  less  extravasated  blood  ia 
^ways  found  over  the  central  convolutions  and  often  at  the  base.     Later, 
4^iAe6  show  atrophy  and  sclerosis  of  the  motor  region,  the  blood  having 
been  absorbed.     Nothing  abnornal  may  be  noticed  for  a  few  days  or 
weeks,  though  rarely  convulsions,  or  even  bulbar  symptoms,  may  early 
manifest  themselves.    Generally,  the  child  is  several  months  old  when  the 
mother  first  notices  some  impairment  of  movement,  and  not  until  the  child 
tries  to  walk  will  she  observe  anything  out  of  the  way.     The  abnormality 
varies  from  a  slight  difficulty  in  walking,  in  which  the  toes  barely  scrape 
the  ground,  to  a  total  inability  to  walk,  owing  to  the  high  degree  of  adduc- 
tion spasm.     Between  these  extremes  are  various  grades  of  talipes  equinua 
and  cross-legged  progression.     Sensation  is  usually  normal*    The  bladder 
and  rectum  are  not  implicated.    Some  cases  present  evidences  of  impaired 
cerebral  development — idiocy  and  imbecility.     Some  observers  have  also 
described  what  they  believe  to  be  an  hereditary  form  of  spastic  paraplegia 
(notably  Drs.  Gee  and  Sachs). 

ATAXIC  PARAPLEGIA. 

This  narae  was  given  by  Gowers  to  a  condition  in  which  spastic  para- 
plegia and  ataxia  coexist,  owing  to  simultaneous  involvement  of  the  lat- 
eral and  posterior  columns.  The  posterior  root-zones  escape,  and  hence 
the  retained  reflexes.  This  same  morbid  condition  may  be  met  with  in 
Friedreich's  disease  (hereditary  ataxic  paraplegia),  or  primary  lateral 
or  posterior  cases  may  extend  and  involve  the  posterior  or  lateral  col- 
umns respectively.  Disseminated  sclerosis  may  possibly  present  the 
«ame  symptoms.  The  type  Gowers  describes  occurs  chiefly  in  males  of 
middle  age.  Traumatism  smd  exposure  seem  to  predispose  to  the  dis- 
ease, as  does  syphilis  very  rarely. 
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Symptoms. — These  develop  insidiously.  The  patient  tires  rapidly, 
and  some  impairment  of  the  power  of  walking  is  observed.  In  turning 
quickly  he  stumbles,  and  there  is  difficulty  in  walking  in  the  dark,  or 
even  in  standing  when  the  feet  are  close  together.  The  reflexes  are  in- 
creased at  an  early  date,  and  spasticity  supervenes  and  is  progressive, 
though  it  never  becomes  as  marked  as  in  uncombined  lateral  sclerosis. 
The  gait  is  somewhat  similar  to  that  met  with  in  locomotor  ataxia,  but 
it  lacks  the  forcible  stamp  already  described.  When  the  arms  are  in- 
volved the  same  ataxia,  with  weakness,  spasticity,  and  increased  reflexes, 
is  met  with.  Sensory  symptoms  are  generally  absent,  and  fiilgurant 
pains  are  never  present.  When  pain  occurs  at  all,  it  is  of  a  dull  cnarac- 
ter  and  often  in  the  sacral  region.  Optic  atrophy  does  not  occur.  Nys- 
tagmus is  often  seen,  though  other  eye-symptoms  very  rarely  appear. 
Sexual  power  is  lost.  The  sphincters  are  not  usually  involved,  though 
retention  of  urine  may  occur.  Ultimately,  the  case  generally  partakes 
more  of  the  nature  of  a  lateral  sclerosis,  but  the  features  of  a  posterior 
sclerosis  may  rarely  predominate.  Mental  symptoms  often  develop  in 
the  late  stages. 

The  diagnosis  is  easy  in  typical  cases.  The  ataxia,  with  myotatic 
irritability  and  spasticity  in  the  absence  of  sensory  and  ocular  symptoms, 
is  characteristic. 

COMBINED  SYSTEM  SCLEROSIS. 

Ormerod  and  Dana  have  published  valuable  treatises  on  this  subject 
In  1891,  Dr.  James  Putnam  of  Boston  described  a  group  of  system 
scleroses,  with  diffuse  collateral  degeneration,  occurring  in  enfeebled 
persons  past  middle  life,  and  more  particularly  in  women.  He  had  had 
8  cases,  and  made  autopsies  on  4.  In  the  white  columns  of  the  cord  he 
found  both  recent  and  old  degenerations  and  disintegration  of  the  cells 
of  the  gray  matter.  In  1  case  he  found  some  degeneration  in  the  pe- 
ripheral nerves.  The  chief  symptoms  were  motor  weakness  of  all  four 
extremities,  but  especially  the  lower,  with  some  impairment  of  sensation 
and  general  muscular  wasting.  In  3  cases  there  was  an  exaggerated 
knee-jerk  with  ankle-clonus ;  in  1  lancinating  pains,  and  in  another 
incoordination.  The  fatal  cases  ran  a  course  of  three  or  four  years. 
Several  of  them  showed  lead  in  their  urine,  and  Putnam  thinks  that 
this  may  have  been  an  etiologic  factor  in  some  instances. 

The  si/mptoms  of  combined  sclerosis  partake  of  the  nature  of  loco- 
motor ataxia  and  spastic  paraplegia,  but  are  less  marked  than  either  of 
these  diseases.  The  onset  is  slow,  there  is  more  or  less  incoordination, 
and  Romberg's  symptom  can  be  elicited  as  a  rule.  There  is  loss  of 
motor  power,  and  the  sensory  symptoms  are  slight.  There  may  be  dull 
sacral  pain.  Optic-nerve  atrophy  very  rarely  occurs,  though  there  are 
certain  eye-symptoms.  The  reflexes  are  generally  exaggerated,  and 
"ankle-clonus"  is  present. 

The  diagnosis  is  based  upon  the  presence  of  paraplegia  with  in- 
creased reflexes,  associated  with  sensory  symptoms — paresthesiae — and 
rarely  pain. 
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RBFLEX  PARAPLEGIA. 


Since  this  was  at  one  time  so  warmly  put  forward  by  Brown-S^quard 
as  a  distinct  entity,  it  seems  justifiable  to  speak  of  it,  though  in  the  light 
of  our  present  knowledge  we  are  not  disposed  to  give  it  any  nosologic 
distinction.  It  was  supposed  to  be  due  to  anemia  of  the  cord,  and  to  be 
the  result  of  irritation  reflected  from  a  sensory  nerve  to  vaso-motor 
nerves.  The  so-called  ^'urinary  paraplegia"  was  included  in  this 
category. 

INTBBMITTBNT  PARAPLBOIA. 

Romberg  was  the  first  to  call  attention  to  this  condition.  His  orig- 
inal case  was  that  of  a  woman  aged  sixty-four,  in  whom  paraplegia  de- 
veloped suddenly  with  involvement  of  the  sphincters.  The  sensations 
were  normal.  In  about  twenty-four  hours  she  was  so  much  better  as  to 
be  able  to  walk  ;  micturition  was  normal,  but  there  was  some  weakness. 
Next  day,  however,  the  paraplegia  returned.  These  attacks,  with  almost 
normal  intervals  assuming  a  periodic  character,  induced  him  to  give  qui- 
nin,  which  he  did.  Recovery  was  the  prompt  result.  Erb  and  others 
have  since  reported  cases,  but  it  is  now  believed  that  they  are  due  to 
involvement  of  the  peripheral  nerves  rather  than  of  the  cord. 

Treatment  of  Spastic  Paraplegia. — In  general  the  treatment  is 
the  same  as  that  of  locomotor  ataxia.  This  is  especially  true  if  syphilis 
is  suspected.  Little  can  be  done,  as  a  rule,  for  the  disease  is  usually 
progressive  in  spite  of  all  treatment.  Belladonna  or  hyoscin  seems  to 
lessen  the  spasm  in  some  cases.  Attention  should  be  given  to  the  blad- 
der and  bowel,  particularly  to  the  former.  In  the  congenital  form  ope- 
rative measures  are  often  requisite  to  overcome  deformity. 


MULTIPLE  SCLEROSIS. 

{Insular  or  Disseminated  Sclerosis.) 

Definition. — A  disease  due  to  the  development  of  sclerotic  patches, 
occurring  in  an  irregular  manner  throughout  either  or  both  the  brain 
and  spinal  cord.  It  is  characterized  by  paresis,  intention-tremors, 
scanning  speech,  and  mental  disturbances. 

Pathology. — The  sclerotic  tissue  occurs  especially  in  the  white 
matter,  though  any  part  of  the  cerebro-spinal  axis  may  sufier.  The 
cortex  is  rarely  implicated.  The  spots  are  usually  well  circumscribed, 
gray  or  grayish-red  in  color,  and  on  section  may  be  level  with,  raised 
n'om,  or  depressed  beneath  the  normal  line  of  section  according  as  to 
whether  it  is  in  the  early,  hypertrophic,  or  cirrhotic  stage.  The  cranial 
nerves  may  be  involved  at  their  origin,  the  first,  second,  and  tenth  being 
particularly  vulnerable.  The  medullary  sheath  of  nerve-fibers  in  the 
affected  region  degenerates  early,  but  the  axons  are  markedly  resistant. 
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Since  they  are  not  cut  off  from  their  trophic  center,  secondary  de- 
generation is  rarely  met  with.  The  blood-vessels  show  more  or  1«8 
proliferation  of  the  adventitia,  and  endarteritis  is  not  an  uncommon 
condition.  Whether  this  vascular  change  is  primary  or  secondary  is 
unknown.  Microscopically,  the  sclerotic  areas  are  made  up  of  an  ova- 
growth  of  neuroglia-cells  and  fibers  and  of  the  ordinary  connective  tis- 
sue. In  certain  cases  these  patches  exhibit  some  tendency  to  invohe 
special  parts  of  the  nervous  system,  as  the  lateral  or  posterior  columns. 

Btiology. — There  is  no  definite  and  known  etiologic  factor.  Among 
the  possible  predisposing  causes  mav  be  mentioned  emotions,  traumt, 
heredity,  exposure,  infectious  and  exhausting  diseases  of  any  kind,  and 
perhaps  hysteria.  It  is  important  to  remember,  moreover,  that  it  is 
frequently  impossible  to  diagnose  this  disease  in  its  early  stage  from, 
hysteria.  This  point  is  dwelt  upon  particularly  by  Buzzard  and  Bastian, 
and  many  cases  of  supposed  hysteria  have  subsequently  proved  to  be 
cases  of  multiple  sclerosis.  .  The  diflBculty  is  manifestly  greater  when 
the  patient  is  a  woman.  Age  is  also,  in  a  sense,  a  predisposing  cause. 
The  majority  of  cases  occur  between  twenty  and  thirty  years  of  age, 
though  the  condition  may  occur  in  children.  Pritchard  has  collected 
over  fifty  published  cases  occurring  between  the  ages  of  fourteen  months 
and  fourteen  years,  and  about  equally  divided  as  to  sex.  Among 
adults  disseminated  sclerosis  is  met  with  somewhat  more  frequently  in 
women. 

Symptoms. — These  may  be  described  under  two  headings:  first, 
the  general  symptoms,  or  those  common  to  all  cases  of  the  disease,  and 
not  explicable  from  the  position  of  the  sclerosis ;  and,  secondly,  those 
dependent  on  the  locality  of  the  lesions.  The  disease  is  always  chronic, 
and  either  remissions,  or  one  or  more  intermissions  occur,  and  in  some 
cases  may  extend  over  several  years.  The  first  evidence  of  the  disease 
is  loss  of  power ^  first  in  one,  then  in  the  other,  lower  extremity.  Later, 
paresis  develops  in  the  upper  extremity.  Sooner  or  later  other  general 
symptoms  appear — viz.  tremors,  nystagmus,  scanning  speech,  increased 
reflexes,  and  optic-nerve  atrophy.  The  tremor  is  volitional  (intention- 
tremor)^  and  when  the  patient  is  at  rest  no  abnormal  movement  is  mani- 
fest, as  a  rule.  On  attempting  to  use  the  hands,  or  in  walking,  a  fine, 
trembling  motion  of  the  limbs  results.  The  head  may  be  similarly  in- 
volved, and  some  incoordination  is  commonly  associated  therewith. 
The  nystdgmus^  too,  is  brought  out  when  the  eyes  are  in  use.  It  is 
more  marked  in  lateral  than  in  vertical  movements.  Speech  is  slow  and 
deliberate  (staccato  or  scanning),  the  tendon-reflexes  are  increased, 
ankle-clonus  may  be  present,  and  optic-nerve  atrophy  is  of  frequent 
occurrence.  No  alteration  of  sensation  occurs,  other  than  perhaps  some 
numbness  or  tingling.  There  is  no  wasting  of,  nor  electric  change  in. 
the  muscles,  nor  do  bed-sores  occur.  Vertigo  is  usually  present.  The 
mental  phenomena  are  at  first  hysteroid.  and  they  may  never  progress 
beyond  this  point.  In  other  cases  dementia,  or  even  acute  maniacal  oat- 
bursts,  are  met  with,  but  these  are  rare.  During  this  stage  epileptiform 
or  apoplectiform  attacks  may  occur.  The  symptoms  directly  resulting 
from  the  local  lesions  cannot  be  given  in  detail.  Certain  types  result, 
however,  that  depend  upon  the  tendency  of  the  sclerotic  areas  to  involve 


MULTIPLE  SCLEROSIS. 


1097 


certain  tracts,  and  these  are — first,  a  form  resembling  lateral  sclerosis, 
4ae  to  implication  of  the  lateral  tract ;  and,  secondly,  a  form  similar  to 
locomotor  ataxia,  in  which  the  posterior  columns  especially  suiTer. 

The  diag^nosis  is  generally  easy  after  the  disease  has  lasted  some 
time.  The  intention-tremor  and  the  gradual  and  progressive  loss  of 
power,  with  increased  reflexes,  scanning  speech,  and  mental  deteriora- 
tion, are  sufficient.  The  following  table  gives  the  differential  points 
between  this  disease  and  paralym  agitanSj  locomotor  ataxia^  and  hered- 
itary atiixia  : 


DiSSElflKATID 
SCLIROSIS. 

Rarelv  occurs  in 
children.  Gen- 
erally b  e  t  w  e  e  n 
the  twentieth  and 
thirtieth  years. 

No  sensory  symp- 
toms, as  a  rule. 
Si^t  may  be  im- 
paired, the  hear- 
mg  less  frequent- 
ly. The  Argyll- 
Robertson  pupil 
is  absent 

Nystafj^us  is  pres- 
ent, as  a  rule. 

Reflexes  are  exag- 
gerated ;  ankle- 
clonus  is  present. 
There  may  be 
muscular  rigid- 
ity. 

Scanning  speech. 


A  tremor  is  gener- 
ally present  on 
vomntary  move- 
ments only.  If 
the  tremor  occurs 
during  rest,  it  is 
fine^  Oscillations 
of  the  head  are 
frequent;  of  the 
trunk,  less  so. 

Mental  disturbance 
is  frequent. 

€kit  is  usually  spas- 
tic and  paretic, 
and  often  uncer- 
tain. 


Paralysis  Aoi- 

TANB. 

Occurs  in  persons 
over  forty  years 
of  age. 


No  sensory  or  spe- 
cial-sense symp- 
toms of  any  im- 
portance. Ar- 
gyll- Robertson 
pupil  is  absent. 


No  nystagmus. 

Reflexes  are  nor- 
mal ;  very  rarely 
they  may  be  plus. 
Permanent  mus- 
cular rigidity. 

Speech  is  slow  and 
deliberate  on  com- 
mencing a  sen- 
tence, but  soon  it 
becomes  hurried. 

Tremor  when  at 
rest.  Voluntary 
movement  may 
make  it  cease 
temporarily.  The 
head  may  shake, 
^  with  rather  a 
^  vertical  than  an 
oscillatory  move- 
ment. 

No  mental  phenom- 
ena. 

The  head  is  bent 
back  and  arched ; 
the  face  is  immo- 
bile and  mask- 
like. The  gait  is 
prf)pul8ion,  fes- 
tination,  retro- 
pulnion,  or  latero- 
pulsion. 


Locomotor  Ataxia. 

Rarely  before    the 
twentieth,  year. 


Fulgurant  pains  an 
early  symptom. 
Sight  and  hear- 
ing are  commonly 
affected.  Often 
diplopia  and  Ar- 
gy  11-Robertson 
pupil  are  present. 

No  nystagmus. 

The  knee-jerk, 
ankle-clonus,  and 
rigidity  are  all 
aMcnt. 


No  speech-defects. 


No  tremor.  Inco- 
5rdination  is 
marked.  No  os- 
cillations of  the 
head  or  trunk. 
Romberg's  symp- 
tom is  present. 
Trophic  disturb- 
ances are  com- 
mon. 

Mental  disturbance 
is  rare. 

The  gait  is  stamp- 
ing in  character ; 
the  legs  are 
moved  stiffly. 
There  is  difficulty 
in  urination. 


Hbrbditart 
Ataxia. 

Usually  before  the 
twentieth  year. 
Qenerally  affects 
several  in  the 
same  family. 

Sensory  symptoms 
are  rarely  pres- 
ent. Diplopia 
and  Argyll-Rob- 
ertson pupil  are 
absent. 


Nystagmus  is  fre- 
quent. 

The  knee-jerk  is  lost 
in  the  course  of 
the  disease  ;  it  is 
rarely  increased. 
No  rigidity. 

Speech  is  slow  and 
irregularly  scan- 
ning. 


Incoordination  is 
present,  but  is 
not  increased  by 
closing  the  eyes. 
Static  ataxia  may 
be  noted. 


No  mental  disturb- 
ance. 

The  gait  is  swaying 
and  irregular, 
like  that  of  a 
drunken  man. 
The  lej^s  are  not 
kept  wide  apart 
as  in  locomotor 
ataxia. 
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The  COtirse  usually  extends  over  five  to  ten  or  even  fifteen  ?etn, 
and  death  is  generally  the  result  of  some  intercnrrent  afiection,  thoa^ 
it  may  occur  during  an  apoplectiform  or  convulsive  attack.  Rarely  it 
is  due  to  failure  of  the  heart  or  respiration. 

The  progfnosis  is  always  bad. 

Treatment. — No  remedy  is  of  any  avail.  Silver  nitrate,  mercmj, 
the  iodids,  and  arsenic  may  be  tried.  Rest  and  easily  assimilable  food 
are  also  of  prime  importance. 

PSBUDOSOLBBOSIS. 

.In  1883  Westphal  described  a  case  characterized  by  disturbance  of 
speech,  slowness  of  the  movements^  decrease  of  both  intelligence  and 
irritability,  apoplectiform  attacks,  pronounced  tremor,  spasticity  and  in- 
creased reflexes,  slight  disturbance  of  sensation,  and  no  involvement  of 
the  sphincters.  The  autopsy  was  entirely  negative.  Since  then  similir 
cases  have  been  reported,  especially  by  Striimpell.  The  disease  usotlly 
begins  in  childhood  and  causes  death  in  the  course  of  several  years. 

The  diagnosis  cannot  be  made  from  multiple  sclerosis  daring  life. 

Treatment  is  useless. 


BULBAR  PARALYSIS. 

{Glo8S<hlabu>4aryngeal  Paralysis.) 

Definitioii. — An  acute  or  chronic  disease,  due  to  involvement  of 
the  motor  nuclei  of  the  medulla  oblongata.  It  is  generally  secondary 
to  some  condition  afi*ecting  other  portions  of  the  motor  path,  and  is 
characterized  chiefly  by  a  difiiculty  of  speech  or  of  deglutition.  Three 
varieties  have  been  described  : 

1.  Sudden  or  apoplectiform,  this  being  due  to  hemorrhage,  embolism, 
or  softening.  The  onset  is  always  sudden,  often  with  vertigo,  and  pos- 
sibly vomiting,  with  or  without  loss  of  consciousness.  The  power  to 
articulate  is  impaired  or  lost.  The  lips  and  tongue  are  involved,  and 
hence  the  pendulous  lower  lip,  the  dribbling  of  saliva,  and  the  atrophy 
of  the  lingual  muscles.  There  are  dysphagia  and  generally  frequent 
attarks  of  choking. 

The  si/mpt'UHii  are  less  characteristic  than  those  of  the  degenerative 
form.  They  are  less  regular  in  type,  and  usually  are  widespread  at 
first  ;  later,  some  improvement  takes  place.  In  other  cases,  after  more 
or  less  of  a  respite,  degeneration  sets  in  and  they  grow  progressively 
worse. 

The  'ihhfnosis  of  this  type  is  not  usually  difllicult.  "  Psendo-bulbar 
paralysis*  must  be  borne  in  mind,  however.  an«l  is  a  condition  due  to  a 
bilateral  lesion  of  the  motor  cerebral  cortex  in  the  lower  frontal  parietal 
region  or  o(  the  motor  fibers  in  the  course.  There  is  great  danger  to 
life  for  some  little  while  in  these  sudden  cises.  Later  the  prognosis  is 
rather  more  favorable  than  in  the  other  t'^riViS. 

-.  Acute  Inflammatory. — Here  the  onst-i  is  Ies>  abrupt,  requiring  a 
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''^laya  to  a  week  to  develop*  But  for  this  fact  the  symptoms  are 
much  the  same  as  in  the  precediog  form. 

3.  Chrome  Bulbar  Faral^rsis. — ^This  eomlitioii  occurs  chiefly  in  males 
beyond  middle  life.  The  cause  can  seldom  be  discovered,  though  cer- 
tain cases  seem  to  be  of  toxic  origin.  It  may  elevelop  in  the  course  of 
progressive  muscular  atrophy,  amyotrophic  lateral  sclerosis,  insular 
sclerosis,  or  other  disease  of  the  cord. 

The  ^tfmptoms  are  bilateral,  the  tongue  being  usually  the  first  to 
suffer.     The  patient  may  notice  that  he  cannot  speak  for  any  length  of 
time  without  fatigue,  and  that  he  will  then  articulate  indistinctly.    Soon 
he  observes  that  there  is  a  marked  and  progressive  impairment  of  ftpeerh. 
The  muscles  of  the  lips  and  other  muscles  of  the  lower  part  of  the  face 
atrophy.    He  can  no  longer  whistle.    Speech  is  rendered  still  more  defec- 
tive, owing  to  paralysis  of  the  lips.     The  lower  lip  drops,  and  the  saliva 
eoastantly  dribbles  from  the  mouth  and  may  be  greatly  increased  in 
amount.      Biffieuihf  in    mwaihwimf  is  always  present  to  a  greater  or 
less  degree.     Owing  to  the  lingual  paralysis,  the  tongue  can  neither  be 
protruded  nor  can  it  be  used  to  manipulate  the  food  and  make  a  bolus. 
It  is  atrophied  and  the  mucous  memhrane  is  wrinkled.      FibriUar  trem- 
or^  are  present.     The  larynx  is  involved,  so  that  pbonation  is  imperfect, 
but  it  is  not  so  marked  as  the  implication  of  other  parts.     Particles 
that  enter  the    larynx  cannot   be  ejected,  owing  to   motor   paralysis. 
There  are  no  sensory  symptoms,  and  the  power  of  taste  is  normal.     The 
Ynind   generally  remains  clear,  though  the  patient  is  often  emotional, 
^jid  cries  or  laughs  without  apparent  cause.     This  type  of  bulbar  palsy 
is  particularly  liable  to  develop  in  the  course  of  progressive  muscular 
imtrophy.     The  courttr  of  the  disease  is  slow,  and  death   is  usually  due 
either  to  inspiration-pneumonia  or  to  interference  with  respiration  or 
CJJrculation. 

The  diagnosis  is  not  difficult,  as  a  rule,  the  bilateral  character  of 
the  symptoms  rendering  them  distinctive.  In  the  pscudo-fmlbar  form 
'previously  mentioned  the  limbs  are  often  paralyzed  also  (double  hemi- 
plegia). Tumors  rarely,  if  ever,  give  rise  to  such  regular  bilateral 
symptoms,  I  have  met  with  2  cases  of  chronic  bulbar  palsy,  and  1 
occurring  in  the  course  of  Bright*8  disease,  in  which  no  postuiortem 
lesion  could  be  found  that  would  account  for  the  condition.  In  neither 
of  the  cases  was  there  much  atrophy,  though  otherwise  they  conformed 
to  the  regular  type. 

Tteattnent. — The  disease  is  incurable.  Hypodermics  of  strychnin. 
Or  of  strychnin,  morphin,  and  atropin,  are  of  value  in  controlling  the 
Salivary  flow.  Electricity  is  of  no  value.  Semi-soltd  food  is  probably 
the  most  readily  taken,  and  it  is  often  necessary  either  to  use  an  esopha- 
geal tube  or  to  employ  rectal  alimentation. 


AMTOTBOPHia  LATERAL  SCLEROSIS. 

{Charcofs  Duease.) 

Definition. — A  disease  of  the  entire  motor  system,  from  the  cere- 
bral cortex  to  the  muscles:  characterized  by  lose  of  power,  spastic  symp- 


J 


toms,  and  muscwlar  atropby.  The  first  clear  and  thorough  description 
of  the  clinical  syiiiptomB  and  pathological  anatomy  waa  giteD  bjr 
Charcot  in  1872/ 

Pathology, — ^The  pyramidal  tracts  are  degenerated,   the  pi 
couiiiicncing  either  in  the  cortex,  crura,  or  medulla,  and  extending  to  th^ 
teruiinatioii  of  the  neurons  in  the  cord.     The  ganglion-cells  of  the  an 
rior  cornua  are  atrophic,  there  h  degeneration  of  the  anterior  roola 
of  the  muscle-fibers,  the  blood-vessels  in  the  affected  parts  are  dUal 
anil  in  the  early  stages  granular  cells  are  present 

Etiology. — The    disease  is  more   frequent    in  males  and  usui 
begins  in  early  atlolt  life.     Exposure  has  sometimes  been  noted  in  ^ 
previous  history,  but  neuropathic  heredity  docs  not  appear  to  have 
influence. 

Symptoms. — ^Three  stages  are  generally  recognized:  (1)  The 
volvcment  of  the  upper  extremities.     (2)  The  participation  of  the  lo>^ 
extremities.     (3)  The  appearance  of  bulbar  symptoms.     At  first  Hie/^ 
are  weakness  of  the  upjier  arras,  atrophy  of  the  muscles,  and  mod^mte 
exaggeration  of  the  reflexes ;  in  the  course  of  a  few  months  the  symptom.^ 
of  spastic  paraplegia  develop,  all  the  reflexes  are  greatly  increaeed,  and 
there  are  chin-  and  ankle-clonus  and  dragging  of  the  toes.     The  wasted 
muscles  show  fibrillary  twitchings  and  give  the  reactions  of  degeneration. 
Contractures  then  occur,  the  forearms  are  flexed  on  the  arms,  the  hand^ 
are  held  in  pronation,  and  the  proximal   phalanges  of  the  fingers  bent 
backward,  giving  rise  to  the  so-called  chifv-haud.     From  time  to  time 
til  ere  are  tonic  spasms  in  the  muscles,  particularly  in  the  calves  (fptnal 
tf'tamis),     Sensation  is  not  disturbed,  excepting  for  the  occurrence  of 
slight  paresthesia  from  time  to  time,  and  the  sphincters  continue  to 
fiinctionate  normally.    Finally  the  bulbar  symptoms  appear,  and  there  is 
paralysis  of  the  lower  part  of  the  face,  which  becomes  rigid  and  expres- 
sionless,  with    the  mouth   partly   open   and  saliva   dribbling   from   tlie 
angles.     Deglutition  and  jjrticulation  become  difficult  or  impossible,  and 
death  finally  occurs  from  exhaustion  or  inspiration-pneumonia.     During 
the  course  of  the  disease  the  intellect  is  slightly  involved.      Memory 
is  impaired,  the  comluct  becomes  childish,  and  there  is  a  tendency  to 
weep  or  laugh  without  cause.     Atypical  cases  occur  in  which  either  the 
lower  extremities  are  first  involved,  or  the  paralytic  symptoms  are  more 
prominent  than  the  spastic  symptoms,  or  the  bulbar  symptoms  appear 
very  early.    The  course  is  steadily  progressive,  and  death  usually  oecQis 
within  two  years. 

The  diflferential  diagnosis  is  to  he  made  from  multiple  ^cleronB  by 
the  absence  of  nystagmus,  of  the  intention-tremor,  and  of  sensory  di^ 
turhances,  and  by  the  degenerative  changes  in  the  muscles;  from  trans- 
verse rniieUtu  by  the  absence  of  sphincter  disturbance  and  of  pain,  and 
the  involvement  of  the  upper  extremities  and  head;  from  pro^esfire 
spinal  jTmscuiar  atrophi/  by  the  presence  of  spastic  symptoms;  froni 
miringomyelia  by  the  absence  of  sensory  disturbances,  trophic  lesioiia. 
of  the  skia  and  joints,  and  the  greater  regularity  of  the  course;  from 
preHsure  upon  the  s/fi/Hii  iurrd  by  the  absence  of  pain  and  sphincter 
disturbance  and  the  involvement  of  the  head  and  upper  extremities.  If 
must  he  remembered  that  sunyotrophic  lateral  sclerosis  may  be  associated 
with  multiple  nclerosia  or  infantile  spinal  paralysis. 
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Prognosis*^ — It  will  he  understood  from  the  foregoing  description 
that  death  is  the  invariable  termination.  The  course  is  progressive,  and 
even  temponiry  amelioration  rarely  occurs. 

Treatment- — ^The  patient  should  be  rendered  as  comfortable  as  pos- 
sible. Arsenic  and  mercury  are  useless,  but  the  hypodennic  injection 
of  strjcbniu  (see  Progressive  Spinal  Muscular  Atrophy)  may  be  tried. 
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Definition,^ — A  neurogliar  overgrowth  of  raore  or  less  vertical 
extent,  and  situated  in  the  gray  matter  of  the  cord  in  the  neighbor- 
hood of  the  central  canal.  Its  symptomatology  is  not  constant,  but 
the  following  have  come  to  be  looked  upon  as  typical  of  most  cases: 
n%,  progressive  muscular  atrophy  and  dissociated  anesthesia  (*.  e, 
impairment  or  loss  of  temperature^and  pain-sense,  with  retention 
of  the  tactile  and  muscular  sense  and  trophic  and  vaso-motor  dis- 
turbances). 

Pathology  and  Etiology. — Tubular  cavities  of  greater  or  less 
extent  are  met  with  in  tlie  cord  as  a  result  of  two  conditions  existing 
separately  or  in  conjunction — viz.  (1)  htfdronu/eUa.,  a  dilatation  of  the 
central  canal  (proved  by  the  cubical  cells  lining  it).  This  is  either  (a) 
congenital,  according  to  LeyJen,  or  {b)  acquired,  due  to  pressure  (tumor), 
dilatation  taking  place  above  the  point  of  obliteration.  (2)  Syringo' 
tnyelia^  a  name  given  by  Olliver  to  a  neurogliar  overgrowth  situated 
within  the  gray  matter  of  the  cord.  In  this  cavity-formation  takes 
place  as  a  result  of  hemorrhage  or  degeneration.  The  cavity  is  entirely 
without  the  central  canal ;  it  never  possesses  an  epithelial  lining,  and  is 
not,  therefore,  as  Leyden  supposed,  the  remains  of  congenital  hydro- 
myelia.  While  the  new  growth  in  many  instances  is  glionmtoue,  being 
probably  a  rejuvenescence  of  some  vestigial  remnant,  with  subsequent 
hemorrhage  or  degeneration  and  cavity-formation,  yet  in  others  the 
structure  is  not  identical  with  such  neoplasms.  The  latter  have  been 
described  particularly  by  Joffroy  and  Achard.  They  speak  of  it  as  a 
gliosis,  a  secondary  overgrowth,  and  sclerosis  of  the  neuroglia.  In  any 
case,  however,  the  disease  is  most  prone  to  develop  in  the  cervical  and 
upper  dorsal  region,  growing  and  invading  the  posterior  and  postero- 
lateral tracts.  Breaks  and  crevices  in  the  disea^sed  material  radiate  from 
the  main  cavity.  The  onset  of  the  trouble  generally  takes  place  some- 
where between  the  fourteenth  and  twenty-first  years  of  age. 

Symptoms. — Owing  to  the  fact  that  different  levels  of  the  cord  are 
invoh'ed,  and  that  the  extent  claimed  by  the  process  varies  in  different 
cases,  it  will  readily  be  understood  that  no  account,  however  concise, 
will  fit  every  case.  The  disease  is  of  dow  onset.  Neuralgic  patni 
develop  in  the  muscles,  and  the  latter  progressively  waste.  The  reflexes 
are  increased  and  more  or  less  spasticity  is  present.  The  lower  ex- 
tremities usually  escape,  though  they  too  may  be  involved,  when  the 
condition  presents  much  the  same  ajipearance  as  amyotrophic  lateral 
sclerosis.  Tho  temperature'  and  pain-itense  are  lost,  but  the  tactile  and 
muscular  senses  are  preserved. 
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The  special  senses  and  the  sphincters  are  usually  normal.  Ocular 
symptoms  develop  only  when  the  cervical  cord  is  extensively  involvel 
Joint-changes  may  be  met  with,  and  various  ulcerations^  bullous  erwjh 
tions,  or  wounds  may  be  present,  the  latter  often  being  received  witboat 
the  patient's  knowledge,  since  loss  of  sensation  is  complete.  These  con- 
stitute a  special  feature  of  the  disease  originally  described  by  Momn 
of  Brittany  in  1883.  He  had  observed  many  cases  prior  to  that  time, 
but  his  attention  was  specially  called  to  the  matter  by  a  case  of  whitlow 
which  he  incised,  but  to  his  surprise  no  pain  whatever  was  experienced. 
He  described  the  disease  as  affecting  the  upper  extremities,  with  neu- 
ralgia, progressive  paresis  and  wasting,  dissociated  anesthesia,  and,  later, 
painless  whitlows  and  necrosis  of  the  phalanges.  Joifroy  and  Achard 
have  made  three  autopsies  upon  cases  dying  of  this  disease,  and  in 
each  syringomyelia  was  found.  In  Gombault's  case  neuritis  was  present 
and  the  current  view  is  that  Morvans  disease  is  a  combination  of  syringo- 
myelia and  neuritis. 

Diagfnosis. — The  loss  of  pain  and  thermic  sense,  with  preservation 
of  the  muscular  and  tactile  senses,  in  association  with  the  mnscnltr 
wasting,  which  is  most  marked  in  the  upper  extremities ;  and  with  the 
spasticity  of  the  lower  extremities,  and  the  trophic  changes,  especially 
in  the  fingers,  constitute  a  group  of  symptoms  that  has  come  to  be  r^ 
garded  as  typical. 

Differen^al  Diagnosis. — Hypertrophic  cervical  pachymeningitis  may  be 
mistaken  for  this  disease,  and  mce  versd.  In  this  case,  however,  the 
pain  is  usually  greater,  the  tactile  sense  is  apt  to  be  lost,  and  possiblj 
the  other  senses  also ;  but  there  is  not  the  dissociation  met  with  in 
syringomyelia.  Amyotrophic  lateral  sclerosis  presents  neither  sensory 
nor  trophic  symptoms,  other  than  the  muscular  wasting.  Disseminated 
sclerosis,  apart  from  the  tremor  that  is  always  present,  presents  le» 
trophic  disturbance.  The  neural  form  of  leprosy  may  present  a  clinicil 
picture  that  cannot  be  differentiated.  There  are  dissociation  of  sensa- 
tion, trophic  changes  in  the  fingers,  and  muscular  degeneration.  Even 
spasticity  of  the  lower  limbs  may  occur,  although  this  is  rare. 

The  prognosis  is  always  unfavorable,  though  the  disease  runs  a  verj 
chronic  course,  lastin<r  even  fifteen  or  twenty  years. 

Treatment. — Nothing  can  be  done,  except  by  attention  to  hygienic 
and  dietetic  details. 


COMPRESSION  OP  THE  SPINAL  CORD. 

It  is  of  importance  to  be  able  to  recognize  this  condition.  To  be  sure, 
it  is  not  always  possible  to  diagnose  it  with  certainty,  but  when  there  ia 
a  reasonably  surety  the  question  of  operation  may  arise.  Since  it  hi« 
so  many  features  in  conniion  with  myelitis,  the  necessity  for  reserve  and 
caution  in  arriving  at  a  conclusion  is  manifest,  since  the  latter  condition 
would  not  be  benefited  by  any  operative  procedure. 

Pathology. — The  postmortem  findings  w  ill  depend  upon  the  degree 
and  duration  of  the  pressure.  The  cord  will  be  more  or  less  flattened 
and  distorted  at  the  seat  of  pressure,  and  in  the  early  stages  hyper- 
emic,  and  possibly  softened.  Later  it  is  hard,  sclerosed,  and  of  a  gray- 
ish color,  and  above  and  below  the  compressed  region  degenerated  areas 
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ill  be  seen  on  sectioning  the  cortL  Microscopic  examinaticm  reveuls 
the  same  changes  as  those  met  with  in  any  other  form  of  myelitis.  The 
nerve-roots  will  be  more  or  less  damaged  by  compression. 

Etiology* — We  may  class  the  causes  of  compression  under  three 
headings- — {<a)  traumatism  (fractures),  (b)  inflammatory  diaease  (caries  of 
the  spine),  and  (V)  neopksmata  (including  various  tumors,  gummata,  and 
aneurysm),  but  these  will  receive  separate  consideration  {infra), 

K      Symptoms* — These  will  vary  according  to  the  site  of  the  lesion 
mud  the  extent  of  involvement — /.  l^  the  vertical  extent,  the  degree  of 
pressure  exerted,  and  the  amount  of  inflammation  present.     Two  groups 
of  avmptoms  are  present  in  typical  cases— first,  those  due  to  involve- 
ment of  the  roots,  and^  second,  those  dependent  nipon   involvement  of 
the  cord  itself — mcendintf  and  dv^eendintf  degeneration.     The  former 
gives  rise  to  patn.  neuralgic  in  character  and  radiating  along  the  course 
of  the  nerves.     The  parts  supplied  are  usually  tender^  and  there  may 
be    parent fiema   and  formieatifm.     These    irritative   symptoms  are  fol- 
lowed sooner  or  later  by  those  of  parah/sia^  and  hence  the  anesthesia. 
^reas  of  hypereEthema  may  accompany  the  anesthesia  {anwsthesia  dola- 
■rosa).     Motor  symptoms  are  also  irritative  and  paralytic,  and  hence  the 
early  twitching,  or  even  spastic  condition,  and  later  the  loss  of  power, 
or  paralysis.     The  muscles  of  the  aflTeeted  parts  waste,  and  qualitative 
and  tjuantitative  electric  changes  can  be  elicited.     The  second  ijroupj 
,due  to  cord-changes,  then  develops,  and  its  symptoms  may  set  in  either 
■Ipapidly  or  slowly.     If  myelitis  promptly  supervenes  and  is  extensive, 
^*eord-9t/mpto7ns  of  a  pronounced  type  develop  quickly.     The  parts  below 
the  lesion  will  become  weak,  there  will  be  girdle  pains,  and  a  sense  of 
constrictiun  or  pain  in  tbe  legs.     Sensory  symptoms  may  be  absent. 
The  reflexes  are  usually  increased.     If  the  tumor  or  other  cause  of  com- 
^fcpression  ceases  to  fail  to  act  for  a  time^  some  improvement  takes  place, 
^^Biie  possibly  to  the  subsidence  of  tlie  myelitis.     If  the  pressure  is  of 
^fpw  onset,  great  tolerance  is  manifested.     As  is  usually  the  case,  sen- 
^^™tion   is  recovered  before  motion.     In  certain  cases,  however,  motor 
power  is  regained,  while  the  muscular  and  tactile  senses  do  not  return. 
In  such  instances,  in  which  the  posterior  columns  bear  the  brunt  of  the 
trouble,  incoordination  results  and  secondary  ataxia  is  met  with. 

DtagBOSis. — If  the  combined  symptoms  of  peripheral  and  central 
origin  develop  slowly  in  the  order  named,  compression  is  likely* 
Myelitic  gives  rise  first  to  cord-,  and  only  later  to  perip^heral  sym|v 
toms ;  hence  the  difliculty  in  cases  in  which  myelitis  develops  quickly* 
Extensive  root^symptoms  are  suggestive  of  menim/ral  invoivement.  In 
any  event,  too  much  stress  should  not  be  placed  on  the  nervous  symp- 
toms alone.  The  spine  should  be  carefully  examined  and  palpated  for 
points  of  tenderness.  Careful  note  should  also  be  taken  as  to  whether 
there  is  any  limitation  of  movement  or  deformity*  The  family  history 
may  suggest  tuftercuhsis  (caries  of  the  spine). 

The  prognosis  depends  entirely  upon  the  cause.     Having  aacer- 

^^  tained  this,  it  then  depends  upon  the  possibility  of  its  removal. 

^H      TTeatment.— In  general  the  treatment  is  that  of  myelitis.     In  cer- 

^■^tain  cases  a  surgeon  should  be  consulted,  though  operative  cases  are  the 

exception  rather  tlian  the  rule,  and  most  may  be  expected  in  cases  of 

caries.      It  is  well  to  impress  upon  the  patient  and  relatives  the  chron- 

icity  of  the  condition,  but  faithful  and  persistent  efforts  will  yield  good 
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results.  Rest  is  of  vital  importance,  particularly  when  the  disease  is 
active.  The  patient  should  be  kept  in  bed  in  a  recumbent  position  until 
consolidation  has  taken  place.  Extension  may  be  necessary.  Good 
and  easily  assimilable  food,  and  cod-liver  oil  and  alteratives  should  be 
given.  The  nutrition  of  the  muscles  may  be  improved  by  gentle  fric- 
tion (massage).  As  soon  as  possible  a  plaster  jacket  should  be  put  on 
the  patient,  and  he  should  be  taken  into  the  open  air  and  sunlight 


TUMORS  OP  THE  SPINAL  CORD  AND  ITS 
MEMBRANES. 

A  GREAT  variety  of  neoplastic  formations,  both  primary  and  second- 
ary in  nature,  may  occur.  The  location  is  of  course  the  most  import- 
ant clinical  feature;  nevertheless,  if  we  would  institute  succesBfiil  medicd 
or  surgical  treatment  it  is  desirable  to  determine  as  nearly  as  possible 
the  nature  of  the  tumor. 

Extradural  tumors  may  be,  though  rarely,  exostoses  from  the  peri- 
osteal lining  of  the  spinal  canal.  More  frequently  lipomata  or  even  an 
abnormal  development  of  fatty  tissue  between  the  bone  and  the  mem- 
brane is  present.  Of  the  parasitic  growths,  the  hydatid  cyst  is  appa- 
rently the  only  one  that  occurs  in  this  situation. 

The  tumors  of  the  dura  mater  itself  are  chiefly  sarcoma,  gumma, 
and  myxoma.  Calcareous  plates  may  occur  in  the  arachnoid.  Occa- 
sionally growths  from  the  bones,  particularly  carcinomata  and  sarco- 
mata, may  extend  to  the  membranes.  Inside  the  dural  sac  both  hydatid 
cysts  and  the  cysticercus  may  be  found.  Tuberculosis  may  occur  either 
in  the  form  of  miliary  tubercles  or  as  tuberculous  masses,  particularly 
in  the  cervical  region.  In  the  pia  mater,  and  arachnoid,  myxoma, 
lipoma,  fibroma,  endothelioma,  sarcoma,  and  angio-sarcoma  occur. 
Occasionally  cylindroma  and  osteoma  are  also  found.  A  specimen  with 
bony  plates  in  the  dura  was  obtained  from  an  old  woman  who  had 
syphilitic  lesions  in  other  parts  of  her  body. 

In  the  cord  itself  the  commonest  tumors  are  glioma  and  sarcoma. 
Gummata  also  occur  (vide  Syphilis,  p.  330).  Cysts  are  sometimes  found. 
The  simplest  form  is  the  dilatation  of  the  central  canal  known  as  hydro- 
myelia ;  the  commonest  are  those  that  occur  as  a  result  of  gliomatons 
softening  in  syringomyelia.  Finally  multiple  neuromata  may  occur 
upon  the  nerve-roots.  The  changes  that  take  place  in  the  cord  are 
destruction  of  the  nervous  tissue  at  the  side  of  the  tumor,  pressure- 
myelitis,  and  systemic  degenerations  in  the  various  columns.  Curiously 
enough,  complete  restoration  of  function  can  occur,  even  when  the 
symptoms  of  degeneration  in  the  pyramidal  columns  are  pronounced, 
and  there  is  wasting  of  the  cord  macroscopically,  as  in  the  ca«e  recorded 
by  Gowers  and  Ilorsley. 

The  etiology  of  these  conditions  varies,  of  course,  with  the  nature 
of  the  growths.  Certain  tumors,  as  lipoma  and  glioma,  are  more  apt  to 
occur  in  advamod  life:  others,  as  the  tyroma,  somewhat  earlier. 

The  symptoms  depend  upon  the  parricular  segment  or  segments 
affected,   and  the  situation   in  the  cord   itself  or   its  membranes.      In 
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general  the  dorsal  or  lower  cervical  region  is  most  frequently  in- 
volved. 

Disturbances  of  Motion.^U  the  tumor  attains  sufficient  size  to  exert 
considerable  pressure,  paraplegia  always  occurs.  This  usually  com- 
mences upon  one  side,  and  then  more  or  less  rapidly  involves  the  other. 
Exaggeration  of  the  tendon  reflexes  of  the  leg  is  almost  invariable  in 
tumors  above  the  first  lumbar  segment.  Whenever  this  condition  is  at 
all  advanced  there  are  disturbances  of  the  functions  of  the  bladder  and 
rectum.  Spasms  are  sometimes  the  earliest  motor  changes.  Ordinarily 
they  appear  in  the  muscles  of  the  trunk  governed  by  the  segment  that 
has  been  involved;  but  sometimes  they  appear  in  the  legs,  and  are 
usually  more  severe  in  one  than  in  the  other,  and  they  may  be  due 
either  to  pressure  upon  the  motor  roots  or  to  pressure  upon  the  motor 
columns  of  the  cord.  It  is  not  therefore  permissible  to  draw  definite 
conclusions  from  their  location  as  to  the  site  of  the  tumor.  Paresis  is 
commonly  an  associated  symptom,  and  gradually  deepens  into  para- 
plegia.    In  the  latter  stage  contractures  may  also  develop. 

Special  Motor  Symptoms. — If  the  tumor  is  situated  in  the  lower 
portion  of  the  cervical  region,  there  are  often  disturbances  of  motility  in 
a  certain  definite  group  of  muscles  that  are  supplied  by  the  brachial 

{lexus.  These  disturbances  may  be  ataxia^  tremor^  spasmy  or  paralysis. 
f  the  tumor  be  in  the  dorsal  region,  the  cramp  of  the  intercostal  or 
abdominal  muscles  at  a  particular  level  may  give  rise  to  a  girdle-sen- 
sation;  if  in  the  lumbar  region,  to  disturbances  of  motion  similar  in 
character  to  those  described  in  the  arm.  In  this  locality,  however,  as 
the  nerve-roots  are  longer,  more  of  them  are  apt  to  be  involved  in  the 
pressure,  and  the  symptoms  are  more  extensive. 

Sensory  Symptoms. — Pain  is  usually  the  earliest  symptom.  It  is, 
as  a  rule,  sharply  localized,  severe,  and  paroxysmal,  with  symptoms  of 
dull  neuralgic  aching  between  the  exacerbations.  Certain  forms  of 
pain  are  very  common.  Tumor  in  the  cervical  region  gives  rise  to 
severe  pain  in  one  or  both  arms  and  to  neuralgic  pains  in  the  neck 
and  occiput.  Tumors  in  the  dorsal  region  cause  the  girdle-sensations 
before  described,  or  intense  backache,  often  associated  with  tenderness 
over  the  site  of  the  tumor.  Tumors  in  the  lumbar  region  induce  pain 
in  one  or  both  legs,  often  of  a  burning  character,  and  sometimes  re- 
ferred to  the  soles  of  the  feet.  HypereHthesia  of  the  skin  is  usually 
found  at  a  level  supplied  by  the  segment  in  which  the  tumor  is  situated. 
Other  sensory  disturbances  are  tingling,  numbness,  and  total  anesthesia. 
A  rare  combination,  in  the  early  stages  of  the  tumor  of  the  spinal  cord, 
is  the  presence  of  anesthesia  in  one-half  the  body  below  the  tumor  and 
of  paresis  or  paralysis  in  the  other  half — that  is,  the  symptom -complex 
of  Brottm-Siquard :  it  almost  invariably  disappears  in  a  short  time 
The  reflexes  are  increased  below  the  level  of  the  tumor.  If  this  is  sit- 
uated in  the  lower  cervical  region,  then  the  cutaneous  reflexes  of  the 
thorax  and  abdomen  are  prompt  and  vigorous ;  if  in  the  dorsal  region, 
thev  are  normal  above  the  site  of  the  tumor,  abolished  in  its  neighborhood, 
and  increased  below,  and  at  the  same  time  there  is  an  enormous  exaggera- 
tion of  the  skin-  and  tendon-reflexes  of  the  legs ;  if  in  the  upper  portion 
of  the  lumbar  region,  there  may  be  an  abolition  of  the  knee-jerk,  while 
ankle-clonus  is  exaggerated ;  but  ordinarily  all  reflexes  are  abolished. 
70 
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The  muscles  frequently  degenerate,  and  the  electric  reactions  of  degen- 
eration are  found  in  those  regions  that  are  supplied  by  the  anterior 
horn,  or  the  anterior  roots  that  have  been  destroyed  by  the  tumor.  In 
those  tumors  situated  in  the  lumbar  region,  involving  a  number  of  DerT^ 
roots,  the  wasting  of  the  muscles  of  the  legs  is  usually  very  marked. 
Trophie  disturbances  occur  late  in  the  course  of  the  disease,  when  ex- 
tensive bed-sores  may  develop,  exactly  as  in  transverse  myelitis.  Occa- 
sionally vaso-motor  disturbances  {tdche  sptnale,  localized  edema)  may  be 
observed  in  the  early  stages. 

Course. — Tumors  usually  grow  slowly,  and  therefore  the  symptoms 
are  gradual  in  their  development.  Ordinarily  there  are  periods  of 
arrest  or  even  improvement  that  are  followed  subsequently  by  farther 
advance.  The  duration  of  spinal  tumors  is  variable.  Those  of  malig- 
nant nature  or  rapid  growth  may  produce  death  in  a  short  time ;  thoee 
that  simply  exert  pressure  and  enlarge  very  slowly  may  not  produce 
total  disability  for  several  years.  In  general  it  may  be  said  that  fron 
five  to  ten  years  is  the  ordinary  limit  after  the  first  appearance  of  motor 
disturbance.  Some  tumors,  however,  particularly  lipomata,  produce  only 
slight  disturbances  throughout  life,  or  else  no  symptoms  at  all,  remain- 
ing entirely  latent. 

The  diagfliosis  involves  three  points :  first,  the  recognition  of  the 
presence  of  the  tumor ;  second,  of  its  site ;  and  third,  of  its  nature. 
The  prodromal  symptoms  of  spinal  tumor  are  often  confounded  with 
neuralgia  or  lumbago.  It  is  sometimes  possible  to  make  a  diffanstial 
diagnosis  by  means  of  the  presence,  in  neuralgic  conditions,  especially 
of  intercostal  nature,  of  the  sensitive  points  along  the  course  of  the  ribs, 
and  of  the  existence,  in  the  case  of  tumor,  of  exaggerated  knee-jerlES 
and  sensitiveness  over  certain  portions  of  the  vertebral  column.  In  the 
paraplegic  condition  it  may  be  confounded  with  a  neuritis,  such  as  one 
of  alcoholic  origin.  In  these  cases  the  diagnosis  is  more  difiicult  if  the 
tumor  is  situated  in  the  upper  portion  of  the  lumbar  cord ;  nevertheless, 
the  sensory  disturbance  is  slight  in  alcoholic  neuritis,  whilst  it  is  consid- 
erable in  tumors  in  the  lumbar  region,  and  often  presents  the  form  of 
ayicpsthesia  dolorosa,  that  is,  diminished  sensibility  associated  with  con- 
siderable pain.     There  are  also  apt  to  be  disturbances  of  the  sphincters. 

The  intrinsic  diseases  of  the  spinal  canal  give  rise  to  much  greater 
diflSculty,  especially  mijelitis  and  jyffchwneningit is  cervicalis,.  From  the 
former  the  correct  diagnosis  may  sometimes  be  suspected,  because  in  tumor 
there  are  severe  radiating  pains  and  the  symptoms  are  more  pronounced 
on  one  side  than  on  the  other.  Moreover,  the  symptoms  of  segmentary 
involvement  are  sharper  and  the  root-symptoms  more  characteristic 
From  pachymeningitis  cervicalis,  a  central  tumor  in  the  cervical  region 
can  be  usually  distinguished  by  the  fact  that  the  radiating  pains  are 
less  severe  and  the  symptoms  not  so  distinctly  bilateral.  It  may  be 
impossible  to  distinguish  a  central  tumor  from  syringomyelia  unless 
the  sym])toms  of  root-pressure  are  (juite  distinct.  Pott's  disease,  in  its 
early  stage,  niMy  also  give  rise  to  some  difficulty.  However,  the  rapid 
development  of  the  kyphosis,  and  particularly  the  pain  that  is  elicited 
by  sudden  j)ressure  upon  the  head,  renders  it  possible,  afler  a  reasonable 
period  of  observation,  to  recognize  the  true  nature  of  the  case. 

The  diagnosis  of  tlir  position  of  the  tumor  has  been  largely  discussed 
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in  the  Symptomatology.  The  symptom-complex  may,  however,  be  con- 
siderably disturbed  by  the  presence  of  multiple  tumors.  In  these  cases 
the  majority  ordinarily  remain  latent.  It  must  not  be  forgotten,  how- 
ever, that  the  absence  of  the  knee-jerk  does  not  localize  the  tumor  to 
the  lumbar  region  of  the  cord,  for  it  may  be  abolished  when  the  tumor 
is  situated  in  the  dorsal  region  and  compresses  the  posterior  columns. 
In  general,  it  may  be  said  that  the  presence  of  root-pains  suggests  a 
meningeal  seat,  whilst  pronounced  paraplegia,  or  the  Brown-Slqnard 
symptom-complex,  points  to  the  presence  of  a  tumor  in  the  substance 
of  the  cord  itself. 

Finally  the  recognition  of  the  nature  of  the  growth  can  often  be  made 
from  the  history  of  the  existence  of  a  tumor  or  an  infectious  process  in 
other  parts  of  the  body.  It  must  be  remembered,  however,  that  it  does 
not  always  follow  that  a  tumor  in  the  spinal  canal  is  similar  to  that 
found  elsewhere.  The  presence  of  cerebral  as  well  as  spinal  focal  lesions 
points  very  strongly  to  syphilis. 

The  prognosis  depends  upon  the  severity  of  the  symptoms,  the 
rapidity  of  their  development,  and  the  nature  of  the  growth,  if  this 
should  be  known.  Complete  subsidence  of  all  the  symptoms  may  occur, 
even  after  a  spastic  paraplegia  has  existed.  Of  course  this  is  only  likely 
in  those  cases  in  which  the  tumor  can  be  removed  by  operation  or  ab- 
sorbed through  the  action  of  drugs. 

The  treatment  depends  wholly  upon  the  recognition  of  the  nature 
of  the  tumor ;  if  this  be  syphilitic,  mercury  and  potassium  iodid  should 
be  given  in  full  doses.  If,  on  the  other  hand,  it  is  not  specific,  and 
appears  to  be  extradural,  operation  would  seem  to  offer  a  possibility 
of  cure,  the  famous  case  of  Cowers  and  Horsley  having  demonstrated 
the  practicability  of  removal.  As  the  prognosis  is,  in  general,  unfavor- 
able as  to  cure  and  often  gloomy  as  to  life,  the  clinician  should  not  hesi- 
tate to  recommend  surgical  interference. 
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As  the  spinal  cord  terminates  at  the  second  lumbar  vertebra,  tumors 
or  injuries  below  this  point  produce  symptoms  only  in  so  far  as  they 
compress  or  destroy  the  lumbar  roots.  This  destruction  may  be  partial 
or  complete.  If  partial,  there  are  paralyses  of  various  groups  of  muscles, 
and  circumscribed  areas  of  anesthesia.  There  may  or  may  not  be  a  dis- 
turbance of  the  functions  of  the  bladder  and  sphincters.  If  this  be  totals 
there  are  complete  anesthesia,  complete  paraplegia,  flaccid  in  character, 
with  reactions  of  degeneration  in  the  muscles,  loss  of  the  knee-jerk,  and 
rectal  and  vesical  incontinence.  If  only  the  cauda  equina  is  involved, 
there  may  be  isolated  paralysis  of  the  bladder  and  rectum.  These  lesions 
may  consist  of  tumors,  such  as  are  found  in  the  membranes  of  the  cord 
or  on  the  nerve-roots,  and  it  should  be  noted  that,  probably  on  account 
of  greater  space  for  their  development,  tumors  in  this  situation  are  apt 
to  be  larger  than  those  in  other  parts  of  the  spinal  canal.  They  may 
also  consist  of  fractures  or  lesions  occurring  as  a  result  of  congenital 
anomalies,  such  as  spina  bifida. 
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III.   DISEASES  OF  THE   BRAIN  AND   ITS   MENINGES 
DISEASES  OF  THE  DURA  MATER. 

Inflanunatioilt — ^Thi,s  may  be  met  with  on  the  outer  or  inner  siir* 
face  {pacfij/menin(/fiis  erterna  or  interna).  Of  the  external  rAfiiJtv  tke 
chief  caiisei*  are  ('0  traumatisnij  {h)  disease  of  the  hone,  {c)  sypbilk  m\ 
{<!)  n3id<ile-ear  diseaae.  That  due  to  traumatism  is  often  seen.  iHid  io 
the  mihiest  form  is  of  little  rTif>nient.  When  s^evere  and  accompanied 
by  fracture  with  or  without  di.sphieement,  infection  of  the  membraiip* 
may  either  take  place  at  once  or  hiter  from  diseased  hone.  That  fora 
due  to  caries  or  any  other  form  of  osteitis  is  always  dangerous,  owing  U> 
the  pos^sihility  of  infection  of  the  diploe.  The  brain-sinuses  will  then 
become  affected,  and  infected  emboli  may  pass  into  the  circulation,  with 
the  development  of  pyemia.  In  the  syphilitic  variety  the  inner  tible 
of  the  skull  is  thickened  and  roughened,  and  njore  or  less  pus  ami  gmn- 
ular  material  is  found  between  it  and  the  dura  (see  also  Syphilis  of  the 
Nervotis  System).     Sinuses  may  communicate  with  the  exterior 

The  symptoms  are  indefinite  in  mild  cases,  and  may  consist  only  of 
headache.  In  the  severe  forms  there  are  headache,  malaue^  chilh.imt, 
drownitfym,  and  Inter  »lttpo}\  and  rarely  conviMon^  and  hemorrha^t.ar 
other  symptoms  of  compression.  The  ophthalmoscope  will  reveal  iDorr 
or  less  evidence  of  choked  diifc.  Rigors  are  suggestive  of  the  on*etof 
pyemia. 

The  treatment  varies  with  the  cause.  Antiphlogistic  measuree  iwl 
counter-irritation  are  of  value,  and  in  the  severe  grades  operative  ioief' 
ferenee  may  he  necessary.  The  internal  variety  either  occurs  ns  i  aiffi- 
pie  inflammation  or  may  be  so  acyte  as  to  cause  extravasation  ff  UcxhL 
This  may  organize,  and,  together  with  the  products  of  inflftmiaation 
cause  a  psell^^o*memhrane.     Rarely  is  pus  found. 

Hemorrhage. — Hemorrhage  may  be  (1)  extradural — (a)  tratiinttie 
and  ill)  due  to  rujiture  of  a  vessel  by  erosion,  the  result  of  caries;  or  (2) 
intradural— into  the  so-called  arachnoid  sac^/i)  very  rarely  traumitic; 
(h)  due  to  injtirjes  at  birth;  {r)  due  to  pacbTmeningitis  interna:  (<r)  mel 
with  in  general  paralysis  of  the  insane;  (r)  occurring  in  the  conr*t  «f 
anemia,  scurvy,  or  some  other  profoundly  altered  blood-conditioo;  1.0 
in  cardiac,  renal,  or  pulmonary  disease;  (g)  the  result  of  strain— ^f 
whooping-cough. 

The  symptoma  will  depend  upon  ibo  mfeiimstanef\**,  whether  i^9 
amount  of  bhind   is  sniul!  •f 
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quently  rupture.     It  is  found  most  commonlj  among  the  insane  or  epi- 
leptic.     It  is  rare  in  childhood. 

The  symptoms  are  variable.  The  entire  course  may  he  without  symp- 
toms, or  they  may  he  maskerl  by  tlie  existence  of  other  conditions. 
More  frequently  tlierc  are  headache  and  commlmotjit,  followed  later  by 
fHirali/se^,  comsi,  and  death.  The  location  of  the  lesion  causes  consider- 
able modification  of  the  symptomatology.  In  the  milder  form  recovery 
frequently  occurs,  or  the  case  may  become  chronic.  If  the  onset  is 
sudden,  the  symptoms  may  resemble  those  of  hemorrhage. 

The  diagnosis  is  always  difficult.  In  children  muscnhir  contractions 
and  convulsions  are  frequently  met  with  ;  in  adults  the  slow  onset  may 
be  the  only  diflTerence  between  this  condition  and  an  attack  of  tjrand  imiL 
Of  course,  there  is  a  greater  periodicity  in  epilepsy ;  but  a  repetition  of 
the  attacks  occurs  in  hematoma,  and.  as  already  stated,  the  repeated 
bemorrhages  are  believed  by  some  U  be  the  cause  of  the  lamination  of 
the  false  membrane. 

The  prognosis  is  extremely  unfavorable  in  children,  hut  is  much  less 
so  in  adults. 

The  treatment  calls  for  the  use  of  leeches  behind  the  ears  and  over 
the  temples,  the  ice-cap,  and  counter-irritation.  Free  movement  of  the 
bowels  should  be  promptly  secured,  and  later  the  iodids  or  mercuritils 
shouhl  be  administered. 

Xmnors  are  considered  in  connection  with  Tumors  of  the  Brain. 


DISEASES  Of  the  PIA. 

Inflammation  {Lf^ptomeninifitts), — ^This  is  met  with  in  the  follow- 

ag  conditions :  {n}  When  tubercles  develop  on  the  membrane  (vide  Tu- 

Breulous  Meningitis);  (1*)  During,  or  as  a  sequel  to,  some  acute  febrile 

sease,   as   pneumonia^   erysipelas   of    tbe   head   and    face,   small-pox, 

easles,  scarlet  fever,  typhoid  fever,  ulcerative  endocarditis,  and  pyemia  ; 

Cerebro-spinal  meningitis  ;    {d)  Cachexia ;    {e)  Gout  and  Bright 's 

B^BAC :  (/)  Exposure  to  the  sun ;  (ff)  Traumatism,  even  when  not  ac- 

E^mpanied  by  fracture;  (//)  Disease  of  the  bones — caries,  or  secondary 

^  middle-ear  disease ;    (/)  Extension    from  syphilitic  involvement  of 

the  meninges. 

Intlammation  of  the  pia  (non-tuberculous)  is  more  common  in  males 
ban  females,  and  occurs,  wa  a  rule,  before  the  twentieth  ye&i\  After 
bat  time  it  is  rather  rare. 

Pathology. — In  the  extent  and  degree  of  the  inflammation,  great 

jirmtinntt  «^\ist»     Is  may  be  either  (1)  limited  to  the  convexity,  with  or 

Ivement  of  tbe  sides;  (2)  limited  to  the  base;  or  (3)  gen- 

i^  both  convexity  and  base.     In  tbe  early  stages  and  in  the 

^orms  there  may  be  no  more  than  an  injection  of  the  part.     Later, 

ary  products  are  met  with  and  more  or  less  adhesion  exists. 

^I^reseut  in  some  cases.     This  form  of  leptomeningitis,  unlike 

is  prone  to  attack  the  convexity  of  the  brain.     I 

one  child  of  twenty  months  in  which  the  in- 

\e  convexity,  and  still  less  on  tbe  sides,  but 

rtieularly  about  the  Sylvan  and  cerehtdlar 

m,      A   granular   ependyniis   was  found- 
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limited  to  the  body  of  the  lateral  ventricles,  and  reminding  one  Tery 
much  of  a  similar  condition  met  with  in  ^paralysis  of  the  insane.  The 
ventricles  were  dilated,  and  contained  an  excess  of  fluid,  due  probablj 
to  occlusion  of  the  foramen  of  Magendie,  as  Gee  and  Barlow  ha?e 
pointed  out.  No  tubercles  were  found,  nor  did  the  family  history  lead 
me  to  suspect  tuberculosis. 

S3rmptoms. — These  are  very  varied,  and  naturally  depend  on  the 
seat  and  extent  of  the  inflammation.  Those  cases  in  which  symptoms 
pointing  to  involvement  of  the  base  occur  need  not  be  discussed  here, 
since  they  are  considered  in  detail  under  the  tuberculous  variety.  In  any 
case  headache^  localized  or  general,  is  usually  present.  In  children  too 
young  to  talk  its  presence  is  often  indicated  by  crying  or  patting  the 
hand  to  the  head.  Delirium,  insomnia,  and  coma  are  also  met  with  in 
diSierent  cases.  There  are  more  or  less  fever,  constipation,  a  coaUd 
tongue,  vomiting,  a  rapid  pulse,  and  the  tdche  cSrSbrale  may  be  elicited. 
Spasmodic  movements  may  occur,  or  even  general  convulsions.  Of 
course,  in  cases  of  inflammation  of  the  base,  the  cranial  nerves  become 
affected,  and  we  have  ptosis  or  strabismus^  facial  spasm  or  palsy,  and,  if 
the  fifth  nerve  is  involved,  sensory  and  trophic  changes.  The  head  is 
usually  retracted  until  it  seems  to  bore  into  the  pillow;  the  muscles  of 
the  back  of  the  neck  are  tense ;  the  spine  is  often  rigid ;  the  abdomen 
retracted,  and  the  limbs  flexed.  The  tendon  reflexes  are  exaggerated 
and  cutaneous  irritability  greatly  increased.  Kemig's  sign  consists  in 
the  inability  of  the  patient  to  straighten  the  leg,  when  the  thigh  is 
flexed  to  a  position  of  90  degrees  to  the  axis  of  the  body.  It  is  very 
constant,  and  therefore  of  value  in  diagnosis.  It  must  be  borne  in  mind 
that  meningeal  symptoms  are  frequently  simulated  by  the  infectm$ 
diseases,  and  particularly  by  pneumonia  (of  the  apical  type  generally: 
more  especially  in  children  and  old  people),  typhoid  fever,  and  influenza. 
Such  eases  are  most  likely  due  either  to  vascular  disturbance  of  the 
meninges  (confrestion)  or  to  a  toxic  encephalopathy.  This  has  been 
described  bv  the  French  writers  under  the  name  meningism. 

Diagnosis. — Where  no  etiologic  hint  can  be  obtained  the  diagnosis 
is  generally  in  doubt  for  two  or  three  days.  There  may  be  nothing  more 
than  a  reflex  irritation  (dentjil  or  gastro-intestinal),  or  possibly  one  of 
the  infectious  fevers.  The  symptoms  should  be  studied  in  their  entirety: 
one  or  two  suppose<lly  pathognomonic  signs  should  not  be  allowed  to 
cloud  our  vision.  Having  made  the  diagnosis  of  meningitis,  it  becomes 
important  to  differentiate  the  tuberculous  from  the  non^uberculouf 
variety.  The  family  history  is  of  importance.  In  tuberculous  m*min' 
gifis  tlie  focal  symptoms  usually  appear  late,  and  are  due  to  involvement 
of  the  cranial  nerves  at  the  base  of  the  brain,  chiefly  those  controlling 
the  eye.  The  eye-grounds  often  show  a  slight  perineuritis  withont 
choked  discs,  and  perhaps  one  or  more  miliary  tubercles.  The  leuko- 
cytes are  slightly,  if  at  all  increased.  There  is  rarely  rigiditv  of  the 
neck.  In  other  forms  of  meningitis  this  appears  early.  TLe  optic 
nerve  sliows  intense  inflammation  and  tliere  is  usually  pronounced 
leukocytosis.  (Quincke,  -in  1890,  introduced  his  method  of  lumbar 
puncture.  This  is  of  comparatively  simple  apj)lication,  and  has  become 
a  well-recognized  measure.  The  tu})ercle  bacillus  and  streptococcus 
pyogenes,  also  the  pneumococcus  and  micrococcus  meningitidis,  have 
been  found  in  the  fluid  withdrawn. 
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Pro^osis.— This  is  always  grave.  A  percentage  of  cases  of  epi- 
demic cerebrospifial  meningitisi-,  varying  witli  the  nature  of  the  epi- 
demic^ may  recover.  In  all  other  tbruid  any  terminatiotij  except  in 
deaths  is  exceedingly  exceptional.  Remissions  frequently  occur  in  the 
sytnptoms,  and  the  courj*e  may  he  very  prolonged.  Tliat  even  tubercu- 
lous cases  may  recover  is  proved,  however,  hy  that  of  West,  and  even 
more  strikingly  by  tliiit  of  liaumann  and  Senlie,  who  found  the  tubercle 
bacillus  in  the  cerebro-spinal  fluid.  The  case  recovered,  but  died  some 
months  later  from  an  intercorrent  affection ;  the  diagnosis  gained  addi- 
tional  confirmation  from  the  postmf>rtem  findings. 

Treatment- ^Th is  has  been  previously  considered.  It  ia  only  neces- 
sary to  add  that  we  are  able  to  do  no  more  in  this  form  than  in  the 
tuberculous.  We  have  no  specific,  and  all  that  can  be  done  is  to  meet 
the  symptomatic  indications.  In  certain  cases — 1\  (/.  those  secondary 
to  middle-ear  disease — operation  may  seem  justifiable.  When  in  doubt 
tbe  physician  should  not  delay  action  until  too  late,  but  should  call  in  a 
rgeon  while  some  benefit  may  still  be  hoped  for. 
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DISTURBANCES  OP  OIROULATION  OP  THE  BRAIN. 

I  HYPEREMIA. 

Definitioti,— An  abnormal  increase  in  the  amount  of  blood  in  the 
cerebral  capillaries.  The  condition  is  not  in  any  way  associated  with 
the  primary  phenomena  of  inflammation. 

What  has  already  been  mentioned  in  the  case  of  hyperemia  of  the 
cord  is  equally  trite  in  this  case — ^viz.  that  while  congestion  undonbtedly 
may  take  place,  there  is  nothing  symptomaticidly  pathognomonic  in  the 
fact,  and  bence  we  do  not  recoj^nize  it  as  a  definite  clinical  entity. 
*'  Congestion  of  the  bruin  ''  is  rather  a  ''diagnostic  haven  "  and  satisfies 
the  patient,  while  at  the  same  time,  provided  the  assumption  is  not 
made  on  too  superficial  evidence,  it  harms  no  one.  Two  forms  of 
hyperemia  have  been  described : 

1,  Active  hyperemia  is  met  with  in  men  more  frequently  than  in 
women,  and  results  from  over-action  of  the  heart  and  widespread  ob- 
struction to  the  circulation,  as  when  the  surface  capillaries  contract,  or 
there  is  arterial  dilatation,  due  to  excessive  mental  activity  from  any 
cause  or  to  drugs — alcohol,  amyl  nitrite,  nitroglycerin. 

2.  Passive  congestion  is  met  with  in  cases  of  obstruction  of  tlic  cere- 
bral  sinuses  and  veins,  and  is  due  to  pressure  on  the  superior  cava  or 
the  innominate  or  lugular  veins  bv  tumors  or  aneurvsms ;  also  in  suffb- 
cation  and  strangling^  in  cases  of  excessive  strain,  and  in  tricnspid  in- 
Bufliciency. 

Pathology.— There  are  no  marked  changes  in  the  brain  in  these 
cases.  In  the  active  form  the  gray  matter  will  appear  somewhat  darker 
than  normal,  and  a  macroscopic  section  of  the  white  matter  shows  the 

functa  vasculosa  to  be  increa^sed.     It  often  leaves  no  trace  pvBtmoriem, 
n  passive  congestion  the  veins  and  sinuses  are  engorged  and  more  or 
less  edema  may  be  present. 

The  syttlptoms  are  described  under  two  headings — 1,  those  of  tm- 
ion^  andj  2,  of  depremlon.     Among  the  former  are  hvtuJavhe^  vertigo^ 
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II  irritahility^  rapid  puhe^  restlessness,  insomnia,  and  special  nervous  phe- 

nomena, as  flashes  of  lighty  hyperacusiSj  and  even  convuUive  mavementt. 
The  latter  is  manifested  bv  tne  obtunding  of  the  senses ;  in  fact,  the 
antithesis  of  the  other.  The  cerebral  symptoms  met  with  in  febrile 
processes  are  probably  due  either  to  faulty  metabolism  or  to  some  toxin, 
and  should  not  be  regarded  as  the  result  of  hyperemia. 

Treatment. — The  recumbent  posture  is  of  great  importance. 
Leeching,  wet-cupping,  and  venesection  are  sometimes  employed.  Cold 
applications  to  the  head,  brpmids  internally,  and  attention  to  the  bowels 
will  be  of  assistance.  Freedom  from  annoyance  and  worry  of  all  kinds 
is  necessary.  ^ 

ANEMIA. 

Definition. — A  condition  in  which  an  insufficient  amount  of  blood 
circulates  in  the  cerebral  capillaries. 

It  is  due  to  exhausting  discharges  (diarrhea),  an  abnormally  slow 
pulse  or  weak  heart,  to  hemorrhage,  obstructive  endarteritis  of  the  ves- 
sels supplying  the  brain,  and  to  syncopal  attacks  and  dilatation  of  the 
intestinal  vessels,  owing  to  the  too  rapid  withdrawal  of  ascitic  fluid. 

Pathology. — The  gray  matter  is  quite  pale ;  the  puncta  vasculosi 
are  diminished,  and  sometimes  cannot  be  seen ;  the  cerebro-spinal  flaid 
is  frequently  increased. 

S3rmptonis. — The  most  exaggerated  type  is  met  with  after  a  pro- 
fuse hemorrhage.^  There  are  pallor,  weakness,  vertigo,  headache,  flaska 
of  light,  subjective  noises,  rapid  respiration,  cool  skin,  possibly  profiise 
sweating,  and  in  extreme  cases  coma,  convulsions,  and  death.  We  ire 
more  familiar  with  the  ordinary  fainting-attack.  When  cerebral  ane- 
mia is  brought  about  more  slowly  ^'  irritable  weakness  "  results.  The 
patient  is  either  somnolent,  dull,  and  apathetic;  or  he  may  be  a  victim 
of  insomnia.  Headache,  vertigo,  tinnitus  aurium,  musca  volitantes,  and 
lowered  muscular  power  are  present.  The  patient  becomes  irritable  on 
the  slightest  provocation.  Marshall  Hall  has  described  a  group  of  symp- 
toms as  '' hydrocephaloid  "  from  their  resemblance  to  hydrocephalus; 
they  occur  especially  in  young  children  after  diarrhea.  There  are  pal- 
lor, hebetude^  contracted  pupils,  and  depressed  fontanels.  The  somno- 
lence may  deepen  into  a  coma  that  often  becomes  more  profound  until 
death  results. 

The  treatment  varies  with  the  cause.  The  recumbent  posture  is 
always  indicated,  and  in  some  cases  it  is  necessary  to  depress  the  head, 
administer  stimulants,  and  even  transfuse  or  inject  a  normal  saline  eola- 
tion. A  light  and  easily  assimilable  diet  should  be  given  during  con- 
valescence. 

EDEMA   OF  THE   BRAIN. 

Definition. — An  infiltration  of  sernin  into  the  subarachnoid  space 
an<l  a  i^reater  or  less  inonase  of  ventricular  iiuiJ,  with  or  without  infil- 
tration into  the  brain-substance. 

Pathology. — The  fluid  is  chiefly  in  the  meshes  and  beneath  the 
membrane.  The  ventricular  fluid  is  increased  in  amount ;  the  brain- 
substance  is  pale,  and  in  some  cases  infiltrated  and  softened.  Micro- 
scopically, lacuna)  may  be  seen  in  the  cerebral  tissue,  the  perivascalar 
sj)aces  are  dilated,  and  some  slight  degree  of  nerve-cell  degeneration  id 
often  j)resent. 
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Htiology. — Edema  is  met  with  in  Bright's  disease,  in  senile  cere- 
bral atrophy,  and  as  a  result  of  active  or  passive  hyperemia. 

SjTtnptoms. — In  general  the  symptoms  are  those  of  anemia  though 
nothing  definite  is  known  of  them.  Since  the  condition  is  always  sec- 
ondary, it  may  be  that  symptoms  directly  referable  to  the  edema  are 
masked  by  the  primary  condition.  Cases  of  apoplexy  are  seen  occasion- 
ally, in  which  the  only  postmortem  finding  is  an  efiusion  of  fluid  into 
the  pia  and  ventricles.     This  has  been  termed  ''  serous  apoplexy." 

The  treatment  is  that  of  the  primary  condition. 


EMBOLISM  AND  THROMBOSIS. 
[Cerebral  Softening,) 

l^bolism. — ^Definition  and  Etiology. — The  obstruction  of  arteries 
or  capillaries  by  material  brought  to  the  spot  from  some  other  part  by 
the  blood-current.  The  material,  generally  fibrin,  usually  comes  from 
the  heart,  and  is  either  a  vegetation  of  a  recent  endocarditis  or,  more 
commonly,  of  chronic  valvular  disease ;  it  may  possibly  be  a  fragment 
of  the  valve  plus  the  fibrin  in  ulcerative  endocarditis.  In  the  latter 
case  the  plug  is  generally  septic,  giving  rise  to  suppurative  processes. 
An  embolus  may  be  washed  from  the  auricular  recesses,  from  an  aneur- 
ysm of  the  aorta  or  carotid,  or  from  atheromatous  patches :  rarely  from 
the  pulmonary  veins. 

In  puerperal  women,  and  in  certain  febrile  processes  (diphtheria  and 

Jmeumonia)  the  coagulability  of  the  blood  is  increased.  Heart-clots 
brm,  and  fragments  may  be  washed  into  the  cerebral  vessels.  Owing 
to  the  direction  of  the  vessels  the  embolus  most  frequently  enters  the 
left  carotid,  whence  it  usually  passes  to  the  left  middle  cerebral.  Al- 
most any  cerebral  artery  may  be  obstructed,  but  the  cerebellar  very 
rarely.  Embolism  occurs  most  frequently  between  the  tenth  and  forti- 
eth years  of  life.  The  middle  cerebrals  are  most  frequently  involved, 
and  next  in  order  the  internal  carotid  and  anterior  cerebrals. 

Pathology. — That  region  of  the  brain  that  is  cut  ofi*  from  its  blood- 
supply  by  the  embolus  undergoes  softening.  The  cortical  changes  are 
less  marked  than  those  of  the  central  ganglia,  since  in  the  former  case 
more  or  less  anastomosis  exists,  and  none  in  the  latter.  When  the  em- 
bolus is  septic  one  or  more  metastatic  abscesses  result.  The  degree  of 
softening  varies  in  different  cases  within  wide  limits.  There  may  be 
nothing  more  than  a  slight  diminution  in  the  consistence,  the  affected  area 
being  somewhat  paler  than  normal,  or  absolute  dissolution  may  occur, 
the  myelin  breaking  up  into  granules,  while  the  tissue  becomes  infil- 
trated with  serum,  and  the  vessels  undergo  hyaline  or  more  often  fatty 
change.  The  color  of  the  part  varies  with  the  amount  of  blood.  In 
recent  cases  it  is  red.  As  the  hemoglobin  is  absorbed  a  yellow  color 
appears,  and  soon  predominates.  Red  and  yellow  softening  are  found 
chiefly  in  the  cortex.  The  so-called  white  softening  is  met  with  particu- 
larly in  the  white  matter.  A  variety  of  red  softening  in  which  numer- 
ous small  hemorrhages  exist  has  been  termed  capillary  apoplexy,  while 
plaques  jaunes  is  the  term  given  by  the  French  to  a  form  of  yellow  soft- 
ening often  seen  in  the  cortex  of  old  people.  The  ultimate  changes  de- 
pend in  a  ^reat  measure  upon  the  extent  of  the  lesion.     If  this  is  small. 
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the  granular  debris  is  absorbed,  and  the  proliferation  of  connective  tis- 
sue results  in  the  formation  of  a  scar.  On  the  other  hand,  if  large  the 
solid  elements  are  removed,  and  the  cavity  that  remains  contains  more 
or  less  fluid  (a  cyst).  In  many  instances  fibers,  trabeculse,  and  even 
vessels  that  have  escaped  destruction,  pass  through  the  cyst. 

Thrombosis. — Definition. — Obstruction  of  a  vessel  due  to  clotting 
in  situ.  This  may  occur  (a)  in  the  arteries  or  (b)  in  the  veins  and 
sinuses. 

In  the  Arteries. — ^Etiology. — Thrombosis  results  from  disease  of 
the  vessel-wall,  atheroma,  endarteritis,  or  syphilitic  arteritis,  exten«ion 
from  surrounding  diseased  areas,  traumatism,  in  aneurysms,  in  depraved 
blood-states,  and  at  the  seat  of  lodgement  of  an  embolus.  Thromboeis 
of  a  cerebral  vessel  may  rarely  follow  ligation  of  the  carotid.  In  gen- 
eral we  may  say  thrombosis  results  from  (1)  changes  in  the  vessel-irall, 
(2)  retardation  of  the  blood-current,  and  (3)  hypercoagulability  of  the 
blood.  It  occurs  most  frequently  in  the  middle  cerebral,  basilar,  in- 
ternal carotid,  and  vertebral  arteries. 

Pathology. — The  changes  in  the  brain-tissue  are  precisely  those  de- 
scribed under  Embolism.  Within  the  vessel  a  clot  is  found  adherent 
to  the  vessel-wall,  and  extending  from  the  nearest  large  branch  on  tbe 
proximal  side  to  the  contracted  branches  on  the  distal  side.  If  of 
recent  and  rapid  formation,  it  is  always  of  a  red  color.  The  slower  the 
formation  the  paler  the  color.  Such  clots  are  often  laminated.  The 
ultimate  changes  are  contraction  and  atrophy,  or,  more  rarely,  calcifica- 
tion, or  even  softening  and  removal,  the  vessel  again  becoming  pataloofl. 

In  the  Veins  and  Sinuses. — ^Etiology. — Thrombosis  may  be  (1) 
primary,  due  to  general  causes,  or  (2)  the  result  of  local  changes. 

Primary  thrombosis  is  less  common  than  the  secondary  variety. 
It  is  met  with  in  marasmic  children  (one  of  the  causes  of  infantile 
hemiplegia — Gowers),  in  which  the  clot  is  called  marantic  throm- 
bosis, cachexia,  phthisis,  carcinoma,  and  in  blood-dyscrasise  (anemia. 
chlorosis). 

Secondary  thrombosis  usually  results  from  an  extension  of  neigh- 
boring forms  of  inflammation,  caries  of  the  bone,  middle-ear  disease,  or 
meningitis.  It  may  also  be  due  to  fracture  of  the  skull  or  compression 
of  a  sinus  by  a  tumor. 

Pathology. — In  primary  thrombosis  the  most  common  seat  is  the  su- 
perior longitudinal  sinus.  From  this  it  spreads  into  the  veins  of  both 
sides,  and  fre(juently  also  into  the  lateral  sinuses  of  one  or  both  sides. 
In  secondary  thrombosis  the  sinus  nearest  the  local  disease  suffers. 
The  veins  emptying  into  the  sinus  involved  become  distended,  often 
rupture,  and  in  consequence  the  brain-tissue  and  pia  become  infiltrated. 
When  the  veins  of  Galen  are  blocked  serum  escapes  into  the  ventricles. 
Red,  yellow,  and  white  softening  is  mot  with  as  a  final  result  of  the  ex- 
travasation. Secondary  thrombi  are  usually  septic,  and  give  rise  to 
abscess  formation. 

Symptoms. — Following  Embolism  or  Thrombosis  of  Arteries. — The 
symptoms  necessarily  depend  upon  the  position  and  extent  of  the  lesion. 
Often  it  is  discovered  j)osfmorte?7i,  not  having  been  suspected  during 
life.  We  meet  with  many  such  cases  occurring  in  late  adult  life.  Then, 
too,  extensive  lesions  may  occur  in  those  portions  of  the  brain  that 
never  yield  any  localizing  symptoms — the  frontal  region,  for  instance. 
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Apart  from  the  etiologic  differences,  the  clinical  pictures  of  embolism 
and  thrombosis  differ  as  follows :  In  the  former  the  on^et  is  sudden, 
without  premonitory  signs,  and  is  in  many  cases  accompanied  by  loss 
of  consciousness.  In  addition  to  symptoms  arising  directly  through 
implication  of  the  particular  part  involved,  there  are  those  of  shock. 
In  the  less  severe  cases  consciousness  soon  returns  and  the  apoplectic 
symptoms  pass  off.  When  more  severe,  coma  supervenes  and  may  prove 
fatal.  When  hyperemia  occurs  in  or  about  the  motor  region  the  irrita- 
tion may«give  rise  to  convulsions.  In  other  cases  delirium  is  a  promi- 
nent feature ;  hence  three  varieties  of  softening  are  described  by  some 
writers — the  apoplectic^  convulsive^  and  delirious^  from  the  prevailing 
feature.  Thrombosis  may  commence  abruptly,  but  as  a  rule  the  onset 
is  slow,  the  patient  meanwhile  complaining  of  vague  pains,  numbness, 
tingling,  headache,  and  vertigo.  It  is  observed  that  a  gradually  in- 
creasing impairment  of  the  mind  is  going  on,  and  that  motor  weakness, 
slight  at  first,  increases  until  the  function  is  lost.  The  special  symp- 
toms are,  as  stated,  dependent  upon  the  location  of  the  obstruction.  If 
this  is  in  the  middle  cerebral  artery,  the  most  common  seat,  there  will  be 
hemiplegia^  owing  to  destruction  of  the  internal  capsule.  The  trunk  may 
be  spared  and  one  of  its  branches  stopped.  The  latter  run  to  the  third 
frontal,  ascending  parietal,  supramarginal,  angular,  or  temporal  gyri. 
Thus,  then,  we  can  account  for  the  aphasia  so  often  met  with  in  these 
cases  by  the  plugging  of  the  branch  that  supplies  the  third  frontal  con- 
volution of  the  left  side.  If  both  middle  cerebrals  are  plugged,  symp- 
toms develop  that  are  indistinguishable  from  hemorrhage  into  the  ven- 
tricles. This  condition  is  generally  fatal.  Thrombotic  obstruction  of 
the  anterior  and  posterior  cerebral  arteries  rarely  causes  symptoms,  owing 
to  compensatory  circulation.  "  Hebetude  and  dulness  of  intellect  may 
occur  '*  (Osier),  with  obstruction  of  the  anterior  cerebral.  Hemianopsia 
may  arise  from  a  lesion  of  the  posterior  cerebral,  since  it  supplies  the 
cuneus.  The  left  cerebral  is  more  often  involved  than  the  right.  In 
either  case  bulbar  symptoms  develop. 

Cerebellar  softening  is  rare.  When  it  does  occur  it  is  usually  in  the 
region  supplied  by  the  posterior  cerebral  artery.  There  may  be  no 
symptoms  if  only  one  hemisphere  is  involved ;  otherwise  they  are  sim- 
ilar to  those  of  cerebellar  disease  due  to  other  lesions. 

Thrombosis  in  veins  and  sinuses  causes  variable  symptoms.  Those 
directly  due  to  the  vascular  disturbance  are  severe  headache,  optic  neur- 
itis, delirium,  or  convulsions,  and,  later,  great  depression.  Hemiplegia 
may  result.  When  the  superior  longitudinal  sinus  is  affected,  epistaxis 
is  common,  while  in  lateral-sinus  involvement  post-auricular  edema  oc- 
curs. In  secondary  cases,  moreover,  we  have  to  reckon  with  the  cause. 
Since  this  is  so  often  septic,  septicemic  symptoms  are  the  rule. 

Treatment. — Of  Embolism  and  Thrombosis  of  Arteries. — Very 
little  can  be  done  in  brain-softening.  In  the  early  stages,  however, 
while  it  is  absolutely  impossible  to  repair  the  tissue  already  damaged, 
an  effort  should  be  made  to  prevent  the  spread  of  the  process.  Rest  in 
bed  with  the  head  slightly  elevated  should  be  insisted  on.  When  shock 
b  present  it  must  be  met  by  gentle  stimulation,  ammonium  carbonate, 
and  even  by  alcohol  and  digitalis  in  some  cases ;  hot- water  bottles  may 
be  applied  to  the  body.  Venesection  is  contraindicated.  The  bowels 
should  be  made  to  move  gently  and  purgation  should  be  avoided.     Later, 
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as  stated,  symptom^  of  irritation  often  appear.  In  such  cases  the  bro- 
mids  should  be  given,  and  also  a  diaphoretic  mixture,  or  ice  should  be 
placed  to  the  head.  In  any  case  in  which  syphilis,  rheumatism,  goat, 
chorea,  or  other  malady  capable  of  causing  or  adding  to  the  trouble  ex- 
ists, the  original  disease  should  be  treated  promptly  and  thoroughly.  In 
the  mean  time  efforts  should  be  made  to  improve  the  patient's  genenl 
tone  by  the  strict  observance  of  hygienic  and  dietetic  rules. 

Of  Thrombosis  of  Veins  and  Sinuses. — Treatment  in  these  cases  de- 
pends largely  on  the  cause.  In  the  primary  form  it  is  that  of  the  sys- 
temic disease.  Good,  wholesome,  and  easily  assimilable  food  should  be 
given,  together  with  a  tonic  treatment.  In  secondary  thrombosis  cai^ 
ful  search  should  be  made  for  pent-up  inflammatory  products,  irhich 
should  be  liberated  at  the  earliest  possible  moment.  The  emunctories 
must  act  freely.  Counter-irritation,  applied  to  the  neck,  is  of  question- 
able value,  but  internally  quinin,  iron,  and  strychnin,  and,  if  stimulation 
is  necessary,  ammonia  and  alcohol,  will  all  be  useful. 

VASCUIiAB  DEQENBRATION. 

Arterial. — The  cerebral  arteries  undergo  a  more  or  less  decided  de- 
generative change  in  the  majority  of  people  past  middle  life  (Bichit 
said  seven-tenths).  It  is  met  with  much  earlier,  however,  as  a  result  of 
disease.  Bright*s  disease,  rheumatism,  gout,  alcoholism — in  fact,  anj 
irritation  of  the  vessel-wall,  whether  autogenous,  the  result  of  feultj 
metabolism,  or  whether  introduced  from  without,  as  alcohol — is  capable 
of  bringing  about  a  change  of  the  inner  seat  of  the  vessel,  to  whidi 
Virchow  gave  the  name  "  endarteritis  deformans.'*  The  circle  of  Willis 
and  its  branches  are  the  most  frequent  seats.  Various  stages  may  be 
met  with  in  different  vessels  or  even  in  the  same  vessel — viz.  hyaline 
degeneration,  fatty  degeneration,  liquefaction-necrosis,  atheromatous 
ulcers,  and   calcification. 

Syphilitic  arteritis  is  not  a  true  degenerative  process.  It  is  rather  i 
proliferative  process  in  which  both  intima  and  adventitia  are  involved. 

Venous. — The  veins  are  less  liable  to  disease  than  arteries,  possibly 
because  they  are  more  yielding,  yet  the  same  pathologic  changes  may  be 
met  with  in  them.  They  are  more  commonly  damaged  by  extension  of 
inflammation  from  neighboring  tissues  or  by  pressure. 

Aneurysm. — Dilatation  of  a  vessel  results  from  any  of  the  causes 
above  mentioned.  The  aneurysms  may  be  very  small — miliary — or 
often  as  large  as  a  filbert-nut,  and  rarely  as  large  as  a  hen's  egg.  Thpy 
occur  more  commonly  in  males  than  in  females.  The  middle  cerebrals 
and  basilar  are  most  fretjuently  attacked,  and  next  come  the  internal 
carotid,  the  vertebral,  and  the  anterior  and  posterior  cerebrals.  Miliary 
aneurysms  are  fre(|uently  found  in  enormous  numbers  upon  the  basilar 
branches  of  tlie  cerebral  arteries. 

Sf/mptoms  of  Ancun/sni. — There  may  be  none;  but  in  any  case  they 
are  (lue  to  pressure  exerted  by  the  mass,  an<l  are  therefore  comparable  to 
tumors  of  the  brain.  In  tnany  cases  the  first  evidence  of  any  trouble  is 
an  apoplectic  attack ,  and  it  is  scarcely  necessary  to  add  that  this  is  usually 
fatal.  In  other  cases  hcadac/ie,  vcrtiipK  and  optic  neuritis  are  present, 
and  more  rarely  a  suhjective  murmur.  Still  more  rarely  an  objective 
murmur  mav  exist. 
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INFLAMMATION  OP  THE  BRAIN. 

{Entejihalifis,) 

Definition*— Encephalitis,  strictly  speaking,  is  an  inflammation  of 
le  braiii-Hubstance,  and  does  not  include  inflanimation  of  the  meninges, 
fcliough  in  many  instances  the  two  conditions  coexist  as  the  result  of  a 
oommon  cause,  or  one  may  precede  and  give  rise  to  the  other.  Encepha- 
litis  is  met  with  in  two  forms — {a)  Focal,  and  (i)  Diffuse. 
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FOCAL  ENCEPHALITIS. 
(Abscess.) 

Pathology. — In  very  acute  cases  no  time  is  given  for  encapsulation  ; 
when  of  longer  duration,  however,  the  abscess  is  well  circumscribed, 
having  a  welbdefined  wall,  within  which  there  are  cell-detritus,  pus,  and 
sometimes  more  or  less  altered  blood.  It  may  be  offensive.  About  it 
the  brain-substance  is  generally  softened  and  edematous.  The  abscess  is 
genemlly  single,  except  in  pyemic  cases,  and  varies  greatly  in  size  in 
different  instances. 

Etiology, — Abscess  of  the  brain  is  a  more  or  less  circumscribed 
process,  due  to  (1)  Injury^ — In  the  majority  of  cases  of  abscess  following 
head'injuries  either  a  compound  fracture  of  the  skull  exists,  with  or  with- 
out hernia  cerehrl  (fungus  cerebri),  or  a  punctured  wound  has  been  made. 
Less  commonly  it  may  follow  a  simple  fracture,  and  rart^Iy  it  is  said  to 
occur  when  neither  a  fracture  nor  even  an  abrasion  of  the  scalp  has  been 
produced.  Meningitis  is  an  almost  invariable  concomitant,  ("1)  EiUn- 
9 inn  from  some  neighborinff  inflammatori/  focua^,  as  from  orbital,  nasal,  or 
aural  disease,  in  which  the  bones  have  usually  become  affected,  (3) 
^^yemia^  in  which  case  the  abscesses  are  apt  to  be  small  and  multiple. 
t  is  also  met  with  occasionally  in  gangrene  of  the  lung,  bronchiectasis, 
ulcerative  endocarditis,  suppurative  hepatitis,  or  bone-disease,  and  rarely 
in  chronic  sefitic  procest^'es,  (4)  Congenital  Heart-disease, — Little  is 
known  of  this  condition.  Within  the  past  two  or  three  years  North rup, 
Packard,  Sir  Dyce  Duckworth,  and  Osier  have  reported  such  cases,  (o) 
Obstruction  of  an  arteri/,  vein,  or  mms,  whether  of  spontaneous  origin 
or  the  result  of  ligature,  may  give  rise  to  abscess.  Generally,  however, 
the  cerebral  change  is  that  of  softening,  and  not  of  true  suppuration, 
(6)  Intrarranial  tumi^ra.     (7)  Infeetioim  fevers. 

I  SymptOtns. — These  at  first  are  generally  vague;  but  in  traumatic 
cases,  and  more  especially  in  those  in  which  a  com[iouud  fracture  of  the 
skull  has  resulted,  the  course  may  be  most  acute,  and/et'(^r,  headache^ 
deUrinm^  and  possibly  pomitinfi  may  be  seen  «]uite  early.  These  are  fol- 
lowed by  other  evidences  of  irritation,  soon  by  compression  with  tonvul- 
$ion9j  and  then  by  coma  and  death.  In  the  more  chronic  cases  the  symp- 
toms depend  upon  the  size  and  location  of  the  abscess  and  whether  or  not 
a  vent  exists.  In  such  cases  an  intermission  in  the  symptoms  is  occa- 
sionally met  with,  due  to  filling  and  emptying  of  the  sac.  Apart  from 
the  headache,  pyrexia  (not  always  present),  twitching,  and  drowsiness, 
that  occur  in  the  course  of  these  cases,  more  or  less  hemipare»i§  commonly 
exists,  except  in  abscess  of  the  frontal  lobes.  The  latter  are  spoken  of 
as**  silent  regions,"     An  abscess  may  be  **  latent,"  however,  in  almost 
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any  region,  these  latent  abscesses  being  typified  in  certain  cases  of  ood« 
genital  heart-disease.  I  do  not  think  oiey  were  saspected  during  life  in 
any  of  the  cases  reported  thus  far,  and  therefore  optic  neuritis  has  nol 
been  looked  for ;  in  other  cases  this  latter  symptom  is  commonly  present 

DiagftLOSis. — In  the  acute  cases  following  injury  little  difficidty  pre- 
sents as  a  rule,  though  even  in  this  group  a  latent  period  may  exist 
With  such  a  history,  however,  the  onset  of  headache,  fever,  deliriom, 
and  convulsive  movements  is  decidedly  suspicious,  and,  should  optic 
neuritis  also  exist,  practically  no  doubt  can  remain.  When  dural  or 
nasal  disease  exists  the  head-symptoms  should  be  carefully  studied,  since 
they  are  prone  to  develop  in  ear-disease  soon  after  a  cessation  in  the  di»- 
charge. 

Differential  Diagnosis. — Brain-tumor  usually  runs  a  more  chronic 
course,  and  is  seldom  accompanied  by  fever,  at  least  not  until  its  finil 
stage.  It  may  be  impossible  to  differentiate  cerebral  abscess  from  men- 
ingitis, and  the  two  conditions  often  coexist,  as  already  stated. 

The  progftiosis  is  always  grave. 

Treatment. — When  an  abscess  is  diagnosed  immediate  operation  is 
indicated.  Suspected  cases  may  be  treated  symptomatically  unless  focal 
symptoms  develop.  It  must  be  remembered,  however,  that  in  a  grest 
many  cases  no  localizing  symptoms  appear,  and,  since  we  know  that 
most  abscesses  occur  either  in  the  temporo-sphenoidal  lobe  or  in  tbe 
cerebellum,  when  we  have  reason  to  suspect  the  presence  of  one,  these 
regions  should  be  explored. 

DIFFUSE  ENCBPHAIiinS. 

A  good  deal  of  doubt  exists  in  the  minds  of  some  as  to  whether  diffuse 
encephalitis  ever  exists  except  as  a  result  of  traumatism.  Certain  it  is 
that  it  is  less  common  and  much  less  is  known  about  it  than  of  inflam- 
mation of  the  cord.  We  meet  with  it  especially  in  the  frontal  regions  in 
certain  cases  of  general  paralysis  of  the  insane.  The  changes  often  escape 
tbe  unaided  eye.  Microscopically,  the  vessels  will  be  found  injected  and 
tbe  perivascular  spaces  distended  with  leukocytes;  these  latter  escape 
into  the  surrounding  tissue,  which  becomes  softened  and  edematous. 

Symptoms. — It  is  manifestly  impossible  to  give  a  definite  symp- 
tomatology in  the  present  state  of  our  knowledge.  Excepting  the  tran- 
raatic  cases  the  symptoms  are,  as  a  rule,  chiefly  psychic. 

Acute  hemorrhagic  encephalitis  is  a  condition  described  by  Striimpeli. 
The  brain  and  soft  membranes  are  hyperemic  and  slightly  edematous, 
and  throughout  tbe  brain-substance  there  are  numerous  punctate  hemor- 
rhages. Perivascular  leukocytic  infiltration  is  also  present.  The  eti- 
oloify  is  unknown ;  but  in  some  cases  the  disease  appears  to  follow  influ- 
enza. The  sjjmptoms  are  grave  from  the  first.  There  are  intense  head- 
ache, fever,  unconsciousness,  disturbances  of  motility  that  are  usually 
hemiplegic  in  type,  and  finally  death.  In  less  acute  cases  there  maybe 
delirium,  rapid  emaciation,  and  symptoms  of  involvement  of  the  cranial 
nerves.  The  dim/noais  can  rarely  be  even  suspected.  The  prognom  is 
invariably  fatal,  and  no  treatment  is  of  any  avail. 

Acute  polioencephalitis,  so-called,  is  a  disease  of  childhood  of  doubt- 
ful  pathology.     In   some   of  the   cases  after  recovery  from  the  acute 


/ 


CEREBRAL  HEMORRHAGE.  1119 

process  insular  sclerosis  or  porencephaly  is  present,  with  secondary  de- 
generation in  the  pyramidal  tracts.  The  etiology  is  obscure.  The 
9ffmptoms  resemble  those  of  acute  poliomyelitis  of  the  cord ;  but  con- 
tractures develop  very  rapidly  in  the  paralyzed  limbs,  and  reactions  of 
degeneration  are  absent  from  the  muscles.  The  prognosis  and  treat- 
ment are  the  same  as  for  the  disease  of  the  cord. 

Non-sappurative  encephalitis  is  by  this  time  well  established  as  a  dis- 
ease entity,  but  the  symptomatology  is  not  yet  clearly  defined.  The 
etiology  is  indefinite;  influenza  has  preceded  some  of  the  cases.  The 
pathology  is  variable ;  there  is  usually  focal  softening,  often  associated 
with  some  vascular  alteration,  but  there  may  be  even  cyst  formation. 
The  symptoms  are  those  of  focal  disease  of  the  brain,  usually  coming  on 
gradually — that  is,  without  apoplectiform  attack,  and,  as  a  rule,  sub- 
siding without  permanent  alteration.  There  may  be,  therefore,  mono- 
plegiae  and  disturbances  of  sensation.  The  general  symptoms  are  head- 
ache, delirium,  or  coma ;  fever,  rarely  exceeding  103°  and  sometimes 
absent;  and  convulsions,  often  focal  in  character.  The  diagnosis  is 
difficult;  in  many  cases  it  cannot  be  distinguished  from  meningitis, 
cerebral  hemorrhage,  or  tumor  except  by  the  outcome.  The  treatment 
is  confined  to  rest,  and  sedative  and  antipyretic  measures.  Operation 
is  never  indicated. 


CEREBRAL  HEMORRHAQE. 

(Cerebral  Apoplexy.) 

Definition. — Hemorrhage  into  the  brain-substance ;  bleeding  into 
the  meninges  is  generally  embraced  in  the  definition. 

Pathology  and  Btiology. — In  intracerebral  hemorrhage  the  blood 
will  be  found  to  have  infiltrated  the  brain-substance,  and,  if  extensive,  it 
may  have  penetrated  into  the  ventricle.  In  such  cases  the  white  matter  is 
torn  asunder,  leaving  a  ragged  space  that  is  more  or  less  filled  with  recent 
clot  and  fragmentary  gray  matter ;  if  the  ventricles  have  been  entered,  blood 
may  escape  from  the  lowest  into  the  subarachnoid  space.  In  less  severe 
cases  the  territory  involved  is  less  extensive,  and  the  blood  may  occupy  a 
single  space  or  several  small  spaces,  forming  mere  separations  of  the  nerve- 
fibers.  Other  changes  take  place  according  to  the  duration  of  the  case. 
The  blood  changes  color  and  gradually  grows  lighter,  while  reactive  in- 
flammation about  the  lesion  results  in  the  formation  of  a  wall.  The  cyst 
— for  such  it  has  become  through  fatty  degeneration  of  its  contents — may 
remain  as  such,  or  when  the  lesion  is  a  small  one  connective  tissue  may 
form  within  and  a  scar  result.  The  larger  arteries  are  generally  atherom- 
atous, and  an  aneurysm  is  occasionally  met  with ;  many  miliary  aneur- 
ysms may  be  seen  in  the  course  of  the  smaller  vessels.  It  is  very  seldom 
that  the  actual  source  of  the  hemorrhage  can  be  discovered. 

Secondary  degeneration  follows  a  lesion  occurring  in  the  motor  region 
ftbe  cortex  or  internal  capsule),  so  that  sclerotic  changes  can  be  traced 
trom  the  cortex  through  the  corona  radiata,  internal  capsule,  crura,  pons, 
and  medulla  to  the  termination  of  the  fibers  in  the  cord. 

Cerebral  hemorrhage  is  generally  of  arterial  or  capillary  origin.    It  is 
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rarely  venous,  and  in  the  latter  case  is  due  almost  always  either  to  trau- 
matism or  to  rupture.  Spontaneous  rupture  generally  results  from  exten- 
sion of  some  neighboring  focus  of  disease  to  the  vessel-wall. 

Andral  states  that  varicose  veins  occur  in  the  pia  and  that  they  occa- 
sionally  rupture.  Capillary  hemorrhage  may  follow  the  plugging  of  a 
large  vein,  and  of  the  larger  vessels  any  one  or  more  may  be  involved, 
but  it  has  been  observed  that  hemorrhage  tends  to  take  place  at  par- 
ticular places.  In  more  than  one-half  of  all  cases  the  lenticulo-striate 
artery  (Charcot's  artery  of  cerebral  hemorrhage)  gives  way,  and  damaeea 
the  lenticular  nucleus  and  internal  capsule.  Other  regions  in  the  order 
in  which  hemorrhage  occurs  are  as  follows :  centrum  ovale,  cortex,  poM, 
I  peduncle,  cerebellum,  optic  thalamus,  and  the  posterior  and  anterior 

I  parts  of  the  hemispheres.    Hemorrhage  into  the  cerebrum  occurs  twenty 

I  times  more  often  than  hemorrhage  into  the  cerebellum ;   it  may  take 

I  place  into  the  brain-substance,  into  the  ventricles,  or  into  the  meninges, 

the  latter  form  having  already  been  considered.     Ventricular  hemor- 
I  rhage  in  a  great  number  of  cases  is  caused  by  a  more  or  less  extensive 

,  laceration  of  brain-matter,  thus  permitting  the  blood  to  escape  into  tbe 

j  ventricles.     Not  only  the  lateral  ventricles,  but  the  third  and  fourth 

also,  may  contain  blood. 

S3nnptoi]l8. — Generally  the  patient  is  seized  without  any  warning, 
but  in  other  cases  headache,  depression,  possibly  choreiform  movements, 
and  more  or  less  paresthesia  precede  an  attack.  The  loss  of  conscious- 
ness is  usually  the  first  manifestation,  though  for  a  few  moments  before, 
motor  weakness,  with  or  without  spasmodic  movements,  may  exist.  In 
very  slight  attacks  consciousness  may  be  preserved  throughout.  The 
cause  of  the  unconsciousness  is  still  an  open  question.  Niemeyer  re- 
garded it  as  due  to  pressure  acting  either  directly  upon  the  convolutions 
or  by  limiting  the  blood-supply.  This  view  is  scarcely  tenable,  how- 
ever, for  unconsciousness  occurs  even  when  the  hemorrhage  is  too  small 
to  exert  pressure,  and,  moreover,  tbe  hemorrhage  and  loss  of  conscious- 
ness are  usually  simultaneous.  The  "symptoms  are  in  direct  proportion 
to  tbe  extent  and  jwsition  of  the  hemorrhage.  The  patient  falls,  the 
face  is  usually  congested,  one  side  often  expressionless,  and  the  cheek 
flaps  during  respiration.  Breathing  is  stertorous  and,  in  grave  cases, 
of  the  Cheyne-Stokes  type ;  the  pulse  is  generally  feeble  for  a  few  mo- 
ments, but  soon  becomes  full  and  bounding  in  character.  The  pupib 
vary,  and  may  either  be  contracted  or  dilated.  There  is  fre<iuently  a 
relaxation  of  the  sphincters,  and  on  raising  the  limbs  it  will  be  found 
that  those  of  one  si<le  ofl^er  absolutely  no  resistance.  The  temperature 
is  slightly  lowered  at  first,  but  after  a  few  hours  rises  to,  or  just  above, 
normal.  In  <rrave  cases  it  will  either  remain  low  or  will  mount  up  to 
100°  F.  (41.1°  C.)  or  even  higlier.  Such  cases  are  usually  fatal.  Con- 
Jutjatc  tJeviattmi  of  the  head  and  eyes  takes  place  in  some  case.^,  the 
deviation  being  toward  the  lesion  and  away  from  the  paralyzed  side  ;  in 
pontine  hemorrhage  the  opposite  to  this  oeeurs.  As  a  rule,  the  symp- 
toms that  we  group  under  the  term  apoplexy — viz.  loss  of  consciousness, 
motor  power,  and  sensation,  with  or  without  relaxation  of  the  sphincter? 
— pass  ofl^  in  twelve  to  twenty-four  hours.  In  fatal  cases  the  coma 
dcH^pens,  hut  death  rarely  ensues  under  twelve  hours.  In  hemorrhage 
into  the  medulla  or  ventricles  it  may  be  more  rapid. 
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In  from  twenty-four  to  forty-eight  hours  after  the  onset  febrile  reae- 
tutn  sets  in,  with  irritative  symptoms  due  to  the  inflamraatory  changes 
oecurring  about  the  original  lesion.     There  are  fever,  often  delirium, 
t witch ing?i  or  spasmodic  movements  of  a  more  pronounced  type,  and 
sometimes  rigidity  in  the  affected  limbs.     The  temperature  of  the  para- 
Ijrzed  side  ia  often  from  one-half  to  two  degrees  higher  than  the  tem* 
perature  on  the  sound  side,      Trophit*  changes  in  the  form  of  vesicles, 
or    even  sloughing,   may   occur.      Death  may  take  place  during  this 
3tage.      Cases  are  generally  fatal   also  in  which   a  second  *' stroke'* 
:fbllow3  closely  upon  the  first-^  indicating  a  fresh  hemorrhage.     After 
^he   reactionary  period  a  stationary  period  follows;  sooner  or  later  con- 
^trol  of  the  damaged  membranes  is  then  gradually,  but  not  perfectly, 
regained.     The  degree  of  recovery  is  dependent  upon  the  resumption 
of  function  of  slightly  damaged  tissue  or  upon  the  compensatory  activity 
of  the  other  aide  of  the  brain.      In  well-marked  cases  the  movements  of 
the  affected  side  are  subsequently  ataxic.      In  certain  cases  the  struct- 
ural damage  has  been  too  great,  and  permanent  paralysis  remains,  with 
rigidity,  wasting,  and  secondary  contractures, 

Ingravesceut  Apoplexy. — In  certain  cases  the  onset  is  slow,  conscious- 
ness being  lost  gradually.  Coma  deepens  and  the  case,  as  a  rule,  termi- 
nates fatally. 

Simple  Apoplexy.— The  term  '"  simple  apoplexy  **  is  almost  obsolete. 
Serous  Apoplexy. — The  cases  present  clinical  evidences  of  apoplexy, 
but  the  only  postmortem  finding  is  an  excess  of  serum,  aricl  this  is  in  no 
way  responsible  for  the  apoplexy.  These  cases  probably  belong  in  the 
same  category  as  those  just  mentioned,  but  occur  in  old  persons  whose 
brains  have  atrophied, 

Hemiple^. — When  this  is  complete  one  side  of  the  face  and  the  arm 
and  leg  of  one  side,  generally  the  same*  are  all  involved.     The  facial 
palsy  is  not  complete,  the  frontalis  and  orbicularis  oculi  escaping.     The 
tongue  when  protruded  deviates  toward  the  paralysed  side.     As  a  rule 
the   arm   is  affected  to  a  greater  extent  than  the  leg^  and,  indeed,  in 
Sonie  cases  the  face  and  arm  may  alone  be  paralyzed.     The  trunk -raus- 
edes  always  escape,  possibly  owing,  as  Broadbent  suggested,  to  the  func- 
tional unison  of  the  spinal  nuclei  of  the  two  mien  that  preside  over  them, 
l^nd,  since  they  habitually  act  together,  he  supposed  that  they  might  be 
stimulated  from  either  hemisphere. 

Sensation  is,  of  course,  absent  during  the  period  of  unconsciousness, 
Subserjuent  sensory  disturbances  are  not  constant  for  all  cases.  Spots 
of  anesthesia  often  exist  for  a  brief  periml,  but  hemianesthesia  is  rare. 
Occasionally  dissociation  of  sensation  is  present,  tactile  sensation  being 
preserved,  whilst  muscular  and  thermal  sensation  is  lost  or  *liminished. 
The  stereognostic  sense  is  often  seriously  disturbed  in  these  cases,  A 
lesion  in  or  about  the  posterior  part  of  the  posterior  limb  of  the  inter- 
nal capsule  is  specially  prone  to  give  rise  to  disturbances  of  sensation. 
The  special  senses  may  be  temporarily  perverted  or  their  functions 
in  abeyance,  but  rarely  do  permanent  disturbances  occur.  Transient 
crossed  hemianopsia  usually  occurs,  even  if  the  optic  tract  has  not  been 
directly  involved.  More  or  less  mental  deterioration  may  he  perma- 
nent, however.  The  deep  reflexes  arc  increased  on  the  paralyzed  side, 
and  the  superficial  reflexes  are  absent. 

Crossed  Hemiplegia, — When  a  lesion  occurs  in  the  lower  part  of  the 
n 
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pons  the  fibers  of  the  facial  nerve  that  are  involved  have  already  decus- 
sated ;  hence  facial  palsy  occurs  on  the  same  side  as  the  lesion.  The 
fibers  coming  from  the  cortex  are  implicated  before  their  decassation,  so 
that  paralysis  of  the  limbs  occurs  on  the  side  opposite  to  the  lesion. 
Lesion  of  the  crus  may  lead  to  oculo-motor  palsy  of  the  same  side,  and 
palsy  of  the  face,  arm,  and  leg  of  the  opposite  side. 

Course  and  Terminations. — As  previously  intimated,  the  course 
depends  on  the  position  and  extent  of  the  lesion.  In  the  most  extensive 
cases  death  rarely  takes  place  under  several  hours.  Hemorrhage  into 
the  medulla  may  prove  fatal  more  quickly.  In  the  slightest  cases,  per- 
fect recovery  may  take  place  in  a  few  days  or  weeks.  Generally,  how- 
ever, when  little  or  no  improvement  occurs  in  two  or  three  months,  per- 
manent changes  result.  The  facial  muscles  soon  recover,  and  next  the 
leg,  while  at  first  the  patient  is  able  merely  to  move  the  toes.  Daily 
improvement  then  follows  until  he  can  support  his  weight ;  dragging  of 
the  foot,  however,  is  marked  at  first,  and  rarely  disappears  absolutely. 
In  the  mean  time  a  less  pronounced  change  for  the  better  has  been  taking 
place  in  the  arm.  This  member  very  rarely  recovers,  however,  to  the 
same  extent  as  the  leg,  and  secondary  contractures  develop  in  time,  the 
arm  and  band  becoming  flexed,  whilst  the  leg  is  extended^  The  hand 
is  usually  bluish  and  cold,  and  swells  if  kept  in  a  dependent  position. 
More  or  less  ataxia  is  constant,  and  rheumatoid  pains  are  apt  to  oocar 
during  this  stage.  Other  late  manifestations  that  are  only  occasionally 
met  with  are  athetosis,  arthropathies,  post-hemiplegic  chorea,  and 
tremors. 

There  is  no  wasting  of  the  affected  muscles  as  a  rule ;  nor  are  there 
electric  changes,  except  during  the  irritative  period,  when  the  response 
to  stimulation  is  heightened.  Occasionally  marked  atrophy  occurs,  and 
is  due  in  some  cases,  as  Charcot  has  shown,  to  changes  in  the  cells  of 
the  anterior  horns.  In  others  no  such  change  is  found,  and  we  are 
forced  to  regard  the  wasting  as  cerebral. 

DifiTerential  Diagnosis. — Apoplexy  is  to  be  distinguished  from 
other  conditions  causing  unconsciousness,  such  as  cardiac  svncope,  epi- 
lepsy, alcohol  or  opium-poisoning,  insolation,  or  uremia.  If  some  pre- 
vious history  can  be  obtained,  the  difficulty  of  the  diagnosis  is  lessened, 
though  it  may  still  be  great.  In  sipicopal  attacks  the  pulse  is  very 
feeble  and  the  face  is  pale,  respiration  being  shallow  and  often  sus- 
pendtMl.  The  sphincters  are  hardly  ever  relaxed ;  the  reflexes  are  usu- 
ally preserved,  and  the  skin  is  often  moist.  In  epilepsy  there  is  a  hi«- 
torv  of  previous  attacks,  or,  failing  to  obtain  this,  one  can  usually  learn 
that  a  convulsion  has  immediately  preceded  the  coma.  With  alcoholism 
the  case  is  more  difficult.  The  odor  of  alcohol  on  the  breath  is  of  no 
value,  as  spirits  may  have  been  given  by  a  bystander;  moreover,  hem- 
orrhage is  common  in  alcoholics  (vide  table  of  difierential  diagnosis,  p. 
969).  In  ofniim-pois(}fun</  the  coma  comes  on  gradually,  and  when  not 
too  profound  the  patient  can  be  aroused  when  shaken  or  shouted  at. 
The  respirations,  which  are  very  slow  and  deep  at  other  times,  become 
somewhat  (juicker  and  shallower  when  he  is  aroused.  In  insolation  the 
temperature  suffices  as  a  rule,  though,  as  stated,  high  temperature  may 
occur  in  apoplexy.  The  presence  of  albumin  is  not  conclusive  evidence 
of  uremic  poisoning  unless  the  centrifuge  and  the  microscope  reveal 
the  presence  of  casts  or  other  indications  of  renal  change ;  even  then 
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the  case  may  be  one  of  apoplexy  in  a  subject  of  nephritis.  In  the  case 
of  diahetie  coma  the  presence  of  sutjar  in  the  nrine  serves  to  make  the 
diagnosis.  When  we  meet  with  a  comatose  case  in  which  there  is  abso- 
lutely no  resistance  when  the  limbs  of  one  side  are  raised,  while  those 
of  the  other  still  exhibit  Bome  tonicity,  particularly  if  the  deep  reflexes  are 
exaggerated  on  the  flaccid  side,  the  probability  is  that  it  is  an  apoplectic 
attack.  It  is  generally  not  possible  to  tell  whether  the  condition  is  due 
to  hemorrhage,  embolism,  or  thrombosis,  though  the  tabulated  points  of 
distinction  (after  Leube,  vide  infra)  will  aflbrd  material  aid: 


Emboli. 

£arly  adult  life. 

Previous  develop  meet  of  atheromaj  car- 
diac disease  niHowin^  neute  rheuma- 
tism, sepsis^  chronic  valvular  d(i*ea»e, 
fatty  heart,  geoera!  cardiai;  weaknesB^ 
aneurysm. 

Detection  of  emboli  in  other  organs. 


During  the  attack  there  h  aa  absence  of 
congestion  of  the  ftu*e;  the  pulse  is 
normal ;  in  cardid€  affections  it  is  ao^ 
celemteii  and  irre;^uhir. 

Temperature  normal^  but  ehortly  after 
the  attack  it  bej^inf*  to  rise^  without 
making  an  unfavorable  prognoBig. 

The  attack,  as  a  rule,  m  short ;  if  there  is 
a  protTiicted  eniholic  infarction,  the 
duration  is  h)nf(;  usually  the  circiila- 
tion  adjuii^tw  jt»elf  prompt ty. 

Kemote  effects  are  infreijuent,  Ilemi' 
plegia  if  nght-sidedf  with  aphasia. 


H£iroaRDA(jE. 

Late  adult  life ;  in  early  life  very  rare. 
Atheroma  with  cardiac  hypertrophy. 


History  that  tht*  patient  up  to  the  time 
of  attack  was  well ;  also  the  finding  of 
easUi  in  arine  and  other  symptoms  of 
chronic  nephritis. 

During  the  attack  there  are  noted  flushes 
(reddish)  of  the  facC;  pulsating  uarotidS| 
and  slow  pulse. 

Temperature  during  the  attack  is  sub- 
normal, but  just  previous  to  death  there 
la  an  nnti^Hfwtem  rise. 

The  duration  is,  as  a  rule»  longer.  Coma 
of  U:)ng  daratinn  (alMjut  two  days)  gives 
a  very  unfavortible  prognosis. 

Remote  effects  quite  frequent ;  alteration 
in  the  urine— albuminuria,  polyuria* 


At  times  the  ophthalmoscope  reveals 
either  a  recent  or  an  old  embolus  in  the 
aJTteria  centralis  retinae. 


Ophth  aluHiscopic  Exam  inatio n . 

The  retinal  arteries  may  show  various 
stages  of  atheromat<»u9  degeneration  ; 
as  a  result  there  may  be  a  hemorrhagic 
retinitis  or  there  may  he  a  thrombus 
of  the  central  vein  of  the  retiuse.  In  a 
few  iustanceti,  in  which  the  hemorrhage 
occurred  in  the  ventricle^  the  pupils 
were  contracted. 

It  is  not  an  uncommon  occurrence  to  have  patients  brought  to  a  hos- 
pital dazed  and  smelling  of  li*|Uor.  These  should  always  be  carefully 
watched,  for  mistakes  readily  oecun  and  many  such  ciisies  have  been 
condemned  to  a  prison-cell  when  they  were  really  suffering  from  cerebral 
hemorrhage. 

Prognosis. — Sufficient  has  already  been  said  on  this  point. 

Treatment. — The  patient  should  be  kept  as  quiet  as  possible  and 
in  the  recumbent  position,  with  the  head  somewhat  elevated.  The 
clothing  about  the  neck  should  be  loosened  to  prevent  constriction. 
An  ice-bag  may  be  put  to  the  head  and  hot  bricks  or  a  hot-water  bottle 
to  the  feet,  while  sinapisms  may  be  placed  on  the  hack  of  the  neck  or 
on  other  parts  of  the  body.     If  the  pulse  is  strong,  full,  and  incom- 
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pressible,  and  the  face  is  congested — venesection  is  probably  justifiable, 
particularly  if  the  age  and  condition  of  the  vessels  support  the  idet 
that  hemorrhage  is  taking  place.  It  must  not  be  done  without  consid- 
eration, however,  since  it  would  be  useless  in  embolism  and  thrombosis. 
The  bowels  should  be  made  to  move  freely  ;  a  cathartic  may  be  exhibited 
by  the  mouth  (croton  oil,  gtt.  j  or  ij),  and  at  the  same  time  an  enema 
may  be  given.  When  consciousness  returns  the  patient  should  be  kept 
absolutely  quiet  for  several  days,  and  onlv  liquid  food  permitted.  Liter 
an  endeavor  should  be  made  to  keep  up  the  tone  of  the  affected  muscles 
by  massage  and  electricity.  It  is  questionable  if  the  iodids  or  any  other 
drugs  have  an  influence  over  the  subsequent  changes. 


APHASIA. 


Definition. — Impairment  or  total  suppression  of  the  power  of 
speech,  due  to  cerebral  disease.  This  is  a  complex  subject,  and  cannot 
be  more  than  touched  upon  here;  but  the  chief  disturbances  will  be 
briefly  mentioned,  omitting  any  further  description  of  the  form  dae  to 
disease  of  the  bulb  (anarthria),  since  it  has  already  been  dealt  with  in 
speaking  of  Bulbar  Palsy  {vide  p.  1098). 

The  majority  of  cases  of  aphasia  are  met  with  in  connection  with 
hemiplegia.  They  are  apt  to  be  more  marked  in  the  beginning,  owing  to 
the  general  obtunding  of  the  psychic  processes  that  is  induced  by  the 
shock.  Speech  is  the  expression  of  thought  in  words,  and  is  the  result 
of  external  stimulation  in  which  the  impulse  awakens  in  the  mind  i 
recollection  of  similar  impulses  that  have  preceded  it — e.  g.  the  sight  of 
a  dog,  sound  of  a  bell,  or  certain  odors  (vide  Fig.  70).  Bastian,  however, 
believes  that  it  is  not  necessary  to  postulate  the  existence  of  a  separate 
center  for  conceptions  or  ideas.  He  believes  that  a  better  knowledge  of 
the  functional  activity  of  the  auditory  and  visual  word-centers  obviates  it, 
and  gives  the  following  three  ways  in  which  the  perceptive  center  may  be 
called  into  activity :  (1)  By  voluntary  recall  of  past  impressions,  as  in  an 
act  of  recollection  ;  (2)  by  association — that  is,  by  impulses  commani- 
cated  from  another  center  during  some  act  of  perception  or  during  some 
thought-process ;  and  (3)  by  means  of  external  impressions. 

Two  principal  forms  of  aphasia  exist :  (1)  Motor,  and  (2)  Sensory.  I 
shall  consider  these  forms  of  aphasia  separately,  although  before  doing 
so  it  seems  necessary  to  indicate  by  means  of  the  accompanying  schematic 
diagram  (Fig.  71)  the  diff*erent  paths  on  which  the  individual  acts  for  the 
occurrence  of  speech  are  fulfilled.  This  will  also  serve  to  furnish  an  easy 
explanation  of  the  symptomatology  of  the  individual  forms  of  aphasia  and 
the  means  by  which  their  discrimination  (from  each  other)  is  possible. 

Motor  Aphasia. — As  stated,  we  meet  with  aphasia  most  frequently 
in  hemiplegia.  It  is  also  met  with  in  certain  cases  of  embolism  and 
thrombosis  and  as  a  result  of  softening  from  any  cause  ;  also  in  certain  cases 
of  brain-tumor  and  in  deaf-mutes.  The  latter  cases  are  not  strictly  in- 
cluded in  the  definition  given,  for,  w^hile  brain-injuries  at  birth  may  and 
do  occasionally  cause  aphasia  either  by  damaging  the  brain  as  a  whole  (im- 
becility) or  in  a  more  circumscribed  fashion,  I  refer  particularly  to  those 
cases  in  which  the  child  is  aphasic  because  he  is  deaf,  for  unkfls  trained 
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through  his  visual  or  tactile  sense  he  has  no  memory-picture  of  words 
firom  which  to  draw.  A  child  may  acquire  the  power  of  speech  and 
retain  it  for  several  years,  and  then  become  deaf.  He  will  then  receive 
no  more  auditory  impressions,  and,  unless  trained  as  in  the  preceding 
group,  will  become  aphasic.  Certain  cases  of  congenital  speech-defect 
have  been  described  by  Hodden  under  the  name  ^^  idioglossia.''  Here 
the  children  utter  peculiar  sounds,  constant  for  the  same  words.  As  a 
rule,  their  intelligence  is  not  up  to  the  normal.  In  hemiplegia  the  lesion 
is  usually  in  the  motor,  or  emissive,  center  in  the  foot  of  the  third  frontal 
convolution  (Broca's  region).     In  right-handed  people  this  is  on  the  left 
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Fio.  74.— Diagram  for  the  explanation  of 
the  process  of  speech  (Leube) :  A,  auditory 
perceptive  center  (center  for  the  recognition 
of  sounds);  a  A,  acoustic  tract  (auditory 
tract) ;  L,  center  of  motor  speech ;  L  I,  motor 
speech  tract  (path  for  the  innervation  of  the 
muscles  of  phonation) ;  J,  center  of  ideation 
(higher  concept  center). 


Fio.  75.— Diagram  for  the  explanation  of  aphasia 
(Leube) :  A,  a  A,  L,Ll,J,  the  same  as  in  Fig.  71 ; 
AJLA,  circle  by  which  speech  is  controlled ; 
a  A  LI,  nath  used  for  automatic  speech:  JLL 
path  usea  for  voluntary  speech  \aAJ,  path  used 
for  the  recognition  of  words ;  — ,  interruption  of 
conduction ;  1-3.  forms  of  sensory  aphasia  (1,  cor- 
tical ;  2,  subcortical ;  3,  transcortical) ;  4-6,  forms 
of  conduction-aphasia  (1,  cortical;  %  subcortical; 
3,  transcortical) ;  7,  conduction-aphasia  (amnesic 
aphasia). 


side  of  the  brain,  and  on  the  right  side  in  left-handed  people.  Bastian 
believes  Broca's  region  to  be  sensory  and  not  motor  {vide  Sensory 
Aphasia,  infra),  A  lesion  in  Broca's  region  causes  the  loss  of  volun- 
tary speech,  nor  can  the  person  repeat  words  after  any  one  or  read 
aloud ;  but  he  can  understand  when  spoken  to,  and,  unless  his  arm  is 
paralyzed,  can  usually  write  from  a  copy.  It  is  rare,  however,  for  a 
lesion  to  involve  so  strictly  limited  a  portion  of  the  cortex.  As  a  rule, 
adjacent  parts  or  commissural  fibers  between  neighboring  motor  centers 
are  involved,  resulting  in  ''combined  motor  aphasia.'*  In  either  case 
automatic  speech  is  perfect,  and  oaths  or  other  expletives  may  be  uttered, 
songs  sung,  or  poetry  recited  unless  the  oro-Iingual  centers  are  damaged. 
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Some  observers  claim  that  a  special  center  for  writing  exists  at  the  foot 
of  the  second  left  frontal  convolution.  Dejerine  denies  this.  In  some 
cases  the  patient  comprehends  when  spoken  to,  and  even  speaks  himselt 
but  he  misplaces  words,  and  hence  fails  to  convey  his  meaning.  The 
lesion  in  such  cases  of  paraphasia  is  believed  to  be  in  the  commissonl 
fibers  uniting  the  frontal  and  temporal  lobes,  and  is  called  "  Wernicke's 
aphasia  of  conduction." 

Sensory  Aphasia. — This  comprises  various  auditory  and  visual  dis- 
turbances of  speech. 

(a)  Auditory  Disturbances. — The  cortical  center  for  auditory  impres- 
sions is  in  the  posterior  part  of  the  first  and  second  temporal  convolu- 
tions. That  this  region  represents  several  auditory  impressions — vii. 
that  for  words,  music,  and,  in  fact,  sounds  of  any  kind — we  have  abun- 
dant clinical  proof  Cases  are  reported  in  which  the  patient  recogniies 
all  but  spoken  words.  He  can  read  and  write,  but  when  spoken  to.  hean 
the  words  just  as  one  may  hear  a  foreign  language,  but  cannot  under- 
stand. He  cannot,  therefore,  write  to  dictation.  This  is  "  word-deif- 
ness."  Prof  Edgren  of  Stockholm  has  reported  cases  in  which  the 
patient  is  tone-deaf.  The  sound  is  heard,  but  is  not  appreciated  as  mosie. 
While  these  various  auditory  impressions  may  occur  singly,  we  most  com- 
monly meet  with  a  condition  in  which  they  are  all  lost — ^^mind-deafness" 
— ^and  in  every  case,  except  those  possibly  of  the  most  trivial  kind,  moiv 
or  less  apraxia  (loss  of  knowledge  of  the  use  of  things)  exists  contem- 
poraneously. 

Bastian  gives  four  centers  for  word-memory  as  follows : 

(1)  Auditory  memory,  the  memory  of  the  sound  of  words,  situated  ii 
the  posterior  part  of  the  first  temporal  convolution. 

(2)  Visual  memory,  the  memory  of  the  visual  appearances  (printed  or 
written)  of  words,  situated  in  the  angular  and  supramarginal  gyri. 

(3)  Kinesthetic  memory,  the  memory  of  the  different  groups  of  sens^MT 
impressions,  resulting  from  the  mere  movements  of  the  vocal  organs  dur- 
ing the  utterance  of  words  (impressions  from  muscles,  mucous  membraneL 
and  skin).  Tiiis  he  places  in  Brocas  region,  and  terms  the  glosso-kift- 
esthetic  center. 

(4)  The  cheiro-kinesthetic  center,  not  definitely  located,  he  regards  v 
the  memory-center  of  the  different  groups  of  sensory  impressions  emanis- 
ing  from  muscles,  joints,  and  skin  during  the  act  of  writing  individoil 
letters  and  words. 

Bastian  does  not  regard  these  four  centers  as  sharply  defined.  He  sij* 
on  this  point :  ''  Although  I  am  not  a  believer  in  the  complete  topograptir 
distinctness  of  the  several  sensory  centers  in  the  cerebral  hemisphere.  1 
consider  it  clear  that  there  must  be  certain  sets  of  structurally  related 
cells  or  fiber-mechanisms  in  the  cortex  whose  activity  is  associated  wvk 
one  or  another  of  the  several  kinds  of  sensory  endowment."  Such  difiiue 
but  functionally  unified  nervous  networks  may  difier  altogether  from  tht 
common  conception  of  a  neatly-define<l  *' center,*'  and  yet  for  the  sake  of 
brevity  it  is  convenient  to  retain  this  word,  and  refer  to  such  networks  ».* 
so  many  "centers.'* 

(b)  Visual  Disturbances. — The  visual  perceptive  center  of  Monk  s 
situated  in  the  occipital  lobe  in  the  region  of  the  ouneus  and  of  the  c»i- 
carine  fissure.     The  visual  memory-centers  are  in  the  auijular  and  sufo^ 
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marginal  convoIatioriB-     By  the  visual  memorj-center  13  meant  that  part 

in  which  are  stored  meraoriea  of  things,  faces,  or  places.     Memory  is  no 
Longer  regarde<l  as  a  <lefinif;e  and  fixed  unity,  but  rather  as  a  number  of 
Enemoriea,  each  being  cloaely  related  cortically.     Of  this  also  we  ha?© 
abundant  clinical  proof.     Kussmaul  was  the  first  to  point  out  that  blind- 
Qes3  for  words  can  exist  as  a  separate  entity,  and  for  this  he  proposed  the 
terra  *' word-bliiidness/'     Letter-blindness  can  also  exist  akme.     Charcot 
speaks  of  a  patient  who  knew  Latin,  Greek,  German,  French,  and  Span* 
ish,  but  lost  the  memory  of  some  of  the  Greek  and  German  letters  only, 
ZTn  other  cases  the  patient  may  recognize  the  letters,  but  cannot  form  them 
into  words  or  sentences.     Note-blin<ines3,  according  to  Professor  Edgren, 
is  a  variety  of  amnesia  in  which  the  patient  can  no  longer   recognize 
musical  notes,  though  he  sees  them  as  well  as  ever.     Id  still  other  cases 
the  visual  memory  for  objects,  faces,  or  places  may  be  lost.     The  follow- 
ing case  reported  by  Serieux  is  interesting  in  this  connection  :  A  woman 
aged  sixty-two  had  a  stroke,  followed   by  paralysis,  and  after  a  second 
attack   epileptic   convulsions   and   hallucinations   of   hearing*      She  was 
found  to  have  deafness  and   paraphasia,    word-blindness,  ngraphia,  and 
object-blindness  (apmxia).     She  could  not  recognize  the  friends  nor  the 
objects  that  once  were  quite  fiimiliar  to  her.     Some  time  later  she  died 
with  pneumonia,  and  postmortem  softening  was  found  in  the  left  first 
temporal  (posterior  part)  and  in  the  left  supramarginal  convolutions  ;  also 
on  the  right  side  areas  of  softening  were  notetl  in  the  posterior  parts  of 
the  first  and  second  temporal  convolutions  and  in  the  angular  and  supra- 
marginal  convolutions.      This  case  illustrates  the  point  of  which  I  have 
already  spoken — viz.  the  mixed  character  of  the  symptoms,  due  to  simul* 
taneous  involvement  of  two  or  more  centers.     That  this  is  the  more  com- 
DQon  condition  is  not  alone  due  to  the  anatomic  propinquity  of  the  various 
centers,  but  chiefly  to  the  fact  that  they  are  all  within  the  area  supplied 
by  the  Sylvian  artery  and  it^  branches.      The  simultaneous  loss  of  these 
several  visual  meTDories  results  in  the  condition  known  as  **  mind-blind- 
ness/'    These  sensory  aphasias  are  sometimes  spoken   of  as  '■'amnesic 
aphasia.'' 

Eskridge  ^  has  brietly  summarized  this  subject  as  follows: 

(1)  If  the  lesion  is  in  the  foot  of  the  left  third  frontal  (Broca's)  con- 
volution in  right-handed  persons,  and  in  left- banded  persons  in  the  right 
third  frontal,  the  patient  will  be  unable  to  speak  voluntarily,  to  repeat 
words  after  another,  read  aioud,  think  in  speech,  find  gunerally  to  write 
voluntarily  or  from  dictation  so  as  to  be  understood ;  but  he  understands 
the  8|3eech  of  another.  He  is  usually  able  to  use  and  to  understand  ges- 
ture-expression, 

(2)  A  lesion  in  the  oro-lingual  center  (lower  portion  of  the  central 
convolutions)  will  cause  pare^^is  or  paralysis  of  the  oro-lingual  muscles, 
including  the  lower  side  of  the  face,  and  imperfect  articulation  :  but  the 
patient  will  be  able,  with  a  decided  effort,  to  repeat  words  afttT  an- 
other, to  talk  voluntarily,  to  think  in  speech,  and  to  write,  although  the 
letters  may  he  imperfectly  formed.  There  is,  as  a  rule,  no  omission  or 
transposition  of  letters  or  words,  unless  the  lesion  is  sufficiently  extensive 
to  affect  the  adjacent  cortical  centers  or  their  commissuml  fibers.  It  is 
possible  that  the  center  is  bilateral ;  that  a  lesion  on  either  side  may  give 
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somewhat  similar  symptoms ;  and  that  the  loss  of  function  in  the  affected 
muscles  will  not  be  completely  abolished  by  a  unilateral  lesion. 

(3)  A  leMon  in  the  foot  of  the  second  frontal  convolution  on  the  left 
side  in  right-handed  persons,  or  on  the  right  side  in  left-handed  perBOiu 
(the  probable  orthographic  center),  will  be  attended  by  disturbances  in 
writing — inability  to  write,  due  to  inability  to  spell.  In  the  only  case  of 
of  this  kind  that  has  been  reported  the  patient  formed  all  letters  well,  but 
omitted,  transposed,  and  substituted  letters  to  such  an  extent  that  his 
writing  was  unintelligible.  He  wrote  well  when  words  were  spelled  for 
him. 

(4)  A  limited  lesion  in  the  posterior  two-thirds  of  the  first  and  second 
temporal  convolutiotis  is  attended  by  word-deafness,  and  an  inability  to 
write  at  dictation  (pure  w^ord-deafness).  A  more  extensive  lesion  in  the 
same  region  results  in  mind-deafness  with  paraphasia,  and  some  disturb- 
ance in  reading  and  writing  will  be  added.  The  greater  the  extent  of  the 
cortical  and  subcortical  areas  involved  the  more  marked  the  paraphasia 
and  other  symptoms  of  sensory  aphasia. 

(5)  A  lesion  involving  the  angular  gyrus  and  adjacent  parts  will  cause 
word-blindness  and  inability  to  read,  also  defects  in  writing,  copying,  and 
speaking.  In  these  cases  paraphasia  is  oflen  present.  If  the  lesion  affects 
the  parts  posterior  to  the  angular  gyrus,  mind-blindness  may  be  added. 


INTRAORANIAL  GROWTHS. 

Owing  to  their  close  relationship,  new  growths,  both  of  the  brain  and 
membranes,  are  here  considered. 

Pathology. — Rindfleisch  has  classified  intra-cranial  tumors  according 

to  the  tissue  from  which  they  spring,  thus : 

1.  Having  their  origin  in  the  membranes^  either  extra-cerebral  or 
intra-ventricular  ;  these  include  tubercle,  gumma,  carcinoma,  sarcomi, 
myxoma,  lipoma,  cholesteatoma,  and  psammoma ;  small  fibroids  have 
also  been  described.  Enchondroma  and  osteoma  may  arise  from  the  falx 
or  from  the  bones  of  the  skull. 

2.  From  blood-vessels :  to  this  group  belong  aneurysms,  tubercles, 
and  gumiiiata. 

8.   Originating  in  the  neurogliar  tissue:  glioma. 
4.   Originating  in  the  connective  tissue :  sarcoma. 
I  will   here  consider  these  new  growths  in   the  order  of  frequency 
with  which  they  are  met. 

1.  Tubercle  is  most  common  in  children  and  young  adults,  and  is  gen- 
erally multiple  (see  Tuberculosis,  p.  318). 

2.  Sarcoma  is  usually  of  the  round-  or  spindle-celled  variety ;  there 
may  also  be  melanotic  lympho-  or  fibro-sarcomata.  Sarcomata  are  apt  to 
diffuse  themselves  through  the  brain-substance  quite  rapidly. 

8.  Glioma. — Infiltrating  tumors,  generally  single,  and  showing  no  def- 
inite line  of  demarcation  from  the  surrounding  brain-structure.  They 
may  be  soft,  even  telangiectatic,  or  quite  firm.  They  often  run  a  very 
chronic  course. 

4.  Gummata  are  generally  small   and  often  multiple.     They  spring 
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from  the  membranes  or  the  adventitia  of  blood-vessels,  or  from  connective- 
tissue  septa.  Frequentlv  thev  are  attached  to  the  perioateum  of  the 
iskull. 

5.  Carcinoma  may  he  primary  or  secondary,  usually  the  latter.  Sec- 
ondary growths  are  gonerally  small  and  round,  but  in  some  cases  they 
perforate  the  bones  of  the  skuU,  producing  a  fungus  hematoides, 

6.  Fibromata  are  not  comraoiu  They  either  grow  in  the  membranes 
or  aid  in  the  formation  of  a  mixed  tumor,  as  fibro-sarcoma.  Other  tiutiors 
met  with  lees  frequently  are  as  follows :  7.  Osteoma;  8,  EBchondroma ; 
9.  Myxoma;    10,  Lipoma;    IL  Angioma;    1*2.  Cholesteatoma. 

13.  H^rdatids  are  rare,  especially  in  America.  They  may  develop 
in  any  part  of  the  hrain  or  itvS  nienibrancs,  and  are  said  to  occur  most 
fre<juently  in  children.  14.  Cysticerci  may  also  occur  in  the  brain  or 
its  membranes. 

15.  Brain-cysts  are  probably  most  often  due  to  absorption  of  areas  of 
softening  fn>in  any  cause,  hut  they  also  occur  between  the  dura  and  skull, 
as  has  beta  described.  The  lack  of  cerebral  substance,  due  either  to 
imperfect  derelopmcnt  or  to  atrophy  following  vascular  obstruction  or 
injury  at  birth,  has  been  termed  porencephalia  by  Hesche. 

Etiology. — Age  and  sex  are  the  chief  factors;  tuberculosis  is  far 
more  common  in  children  than  in  adults,  while  gummata  w^hen  found 
appear  almost  invariably  in  adults,  as  do  malignant  growths.  As  a  whole, 
new  growths  are  more  common  between  the  twentieth  and  fortieth  years, 
and  males  are  more  often  affected  than  females.  Heredity  and  traumatism 
may  be  disregarded  as  causal  factors, 

Ssrmptoms. — These  are  (1)  General,  and  (2)  Focal. 

General  Symptoms. — Headache  varies  in  degree  and  character ;    it  is 
not  of  any  value  as  a  localizing  symptom,  nor  is  tenderness  on  pressure. 
Vertif/o  in  a  niihi  form  is  quite  a  common  symptom.     In  cerebellar 
cases  it  is  often  very  marked. 

Vomiting  occurs  in  most  cases,  and  gene  ml ly  bears  no  relation  to  the 
time  of  taking  food  ;  this  constitutes  an  important  point  in  the  diagnosis. 
The  vomiting  is  apt  to  be  exaggerated  in  cerebellar  tumor. 

Optic  neuritis  is  present,  according  to  Gowei-s,  in  four-fifths  of  all 
eases;  in  82  per  cent,  according  to  Oppeuheim,  and  in  two-thirds  accord- 
ing to  Knapp.  Gray  believes  this  to  he  misleading  in  a  measure.  We 
are  so  imbued  with  the  fact  that  optic  neuritis  is  a  symptom  of  brain- 
tumor  that  without  it  we  are  apt  to  overlook  the  possibility  of  tumor.  lie 
says  it  is  unquestionably  present  as  a  rule  in  the  later  stages,  but  the 
practical  question  he  asks  is,  '*  How  often  is  optic  neuritis  in  the  earlier 
stages  when  the  diagnosis  is  obscure  V  Headache,  vomiting,  and  optic 
neuritis  are '"  classical  symptoms  "  of  brain-tumor,  and  when  met  with 
simultaneously  are  quite  characteristic. 

The  mental  disturlHince  is  usually  slight.  Dulness  and  stupor  are 
most  reliable  evidences  of  intra-cranial  growth,  and  especially  when  occur- 
ring with  any  of  the  above  symptoms.  The  patient  may  be  emotional  or 
hysteric.  Pseudo-apoplexy  may  occur  as  the  result  either  of  the  growth 
QT  of  hemorrhage  taking  place  about  it. 

Convulsions  are  focal  (Jacksonian),  or  general  convulsions  may  occur. 

Constitutional  and  other  Mi/mptom»  may  include  progressive  weakness, 
loss  of  appetite  and  of  flesh,  pupillary  changes,  and  changes  in  the  pulse, 
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reepiration,  etc.,  and  poesiblj  slight  fever.  Id  certain  tmaiifi  ii  ihi 
bafial  ganglia  hTperpyrexia  is  met  with*  High  fever  is  often  mgaibmt 
of  meningeal  inflammation,  as  in  syphilitic  cases* 

The  focal  symptoms  are  of  two  kinds:  first,  those  due  to  dinetbdl 
action  (irritation  or  compression),  and  second,  those  due  to  chaam  oe- 
earring  about  the  growth — indirect  irritation,  hemorrhage  or  80Reiiiii|, 
or  merely  congestion ;  thus  can  intermission  or  remission  in  symptoas  be 
explained.     The  chief  regional  symptoms  are  as  follows  in — 

(a)  Tumors  m  the  prefrontal  region,  Headaeke^  not  limited  to  the 
frontal  region,  with  more  or  less  mental  impairment  and  drowsiik^f 
(though  this  is  not  constant  by  any  means) ;  and  perhaps  a  disturbsnce  of 
the  sense  of  smell.  No  motor  or  sensory  symptoms  are  present  as » rile. 
The  tumor  may,  however,  grow  backward,  and  either  encroach  on  tie 
motor  region  or  cause  motor  symptoms  indirectly*  Downward  ffvwik 
would  result  in  aphasia. 

(b)  Tumors  in  the  motar  reffian.  The  early  symptoms  are  irritttire 
ani  later,  paralytic.  The  former  give  rise  to  ^asm^  which  is  often  Terj 
localized  at  first,  possibly  in  a  few  muscles  ( Jacksonian  epilepsy).  >lore 
or  less  »enson^  duturbanee — e,  g.  tingling  or  anesthesia — is  genenllf 
present  also,  thus  supporting  the  view  that  the  motor  cortex  is  abaioi* 
sory.  The  point  of  origin  and  direction  of  spread  of  the  spasm  areftl- 
nable  localizing  symptoms.  Sooner  or  later  destruction  of  the  irea 
causes  paralysu.  We  may  have  spasm  in  one  limb  and  monoplegia  of 
the  other  on  the  same  side.  Involvement  of  the  left  third  frontal  regtMi 
causes  aphasia. 

(e)  Tumors  in  the  parietal  lobcB.  There  may  be  no  symptoms-  Wken 
the  posterior  part  is  involved  (angular  or  supramarginal  gyri)  we  ©sT 
meet  with  word-blindnesi«  or  mind-blindness.  Sometimes  there  is  a8t^ 
reognosis  in  the  opposite  Land. 

(fi)  Tumors  in  the  temporal  hbea  may  be  latent,  or  there  may  be  dis- 
turbances of  taste  and  smell.      If  the  posterior  part  of  the  first  coqv  * 
tion  is  involved,  we  have  word-deafneas  or  other  psychical  disturbaaotl 
hearing. 

(e)  Tumors  in  the  occipital  lobes,     A  unilateral  tumor  produces  i 
anopia^  while  a  bilateral  lesion  may  cause  blindness.     In  certain  eaacii 
too,  mind-blindness  results,  or  ^' soul-blindness, '*  as  it  was  at  one  tim 
called. 

(/)  Tumors  of  the  carpuB  eallosum  are  often  latent ;  they  may,  htm- 
even  cause  unilateral  or  bilateral  motor  symptoms*  Often  some  raeaia) 
aberration  is  noted. 

(</)  Tumors  of  the  corpora  fjiMflrigeminannd  crura  may  he  oonaidiesid 
together,  since  in  the  former  ease  no  distinctive  symptoms  occur  when  the 
tumor  is  small ;  when  large  the  crura  will  be  implicated.  In  such  eatss 
there  will  be  oculo-motor  paralysis  on  the  same  side  as  the  tumor,  and 
hemipWia  on  the  other.     Sensory  disturbances  may  occur  also, 

(h)  Tumors  involving  the  bast%  when  growing  in  the  anterior  fboiv 
give  rise  to  exophthalmos^  disturbances  of  smell  and  vision,  and  possibly 
to  mental  impairment.  When  in  the  middle  fossa  the  symptoms  art 
chiefly  those  of  involvement  of  the  third  and  fifth  nerve,  coDBiBtiag  U 
ptosis  and  other  oculo-motor  symptoms  and  facial  neuralgia.  Wheft  ihi 
tumor  involves  the  pituitary  gland,  temporal  hemianopsia,  amblyopia  i 
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amaurosis,  and  frontal  headache  occur.  Tumors  have  been  found  in 
this  region  in  eases  of  acromegaly  (q,  v.).  When  in  the  posterior  fossa, 
facial  neuralgia,  neuro-paralytic  ophthalmia,  or  seventh  or  eighth  nerve 
involvement  and  crossed  hemiplegia  are  met  with. 

(i)  Tumors  in  or  about  the  basal  ganglia^  if  quite  small,  cannot  be 
diagnosed.  When  of  larger  size  they  cause  hemiplegia  and  sensory  dis- 
turbances by  pressure  upon  the  internal  capsule,  and  hemianopia  by  pres- 
sure on  the  optic  radiation.  They  may  also  cause  obstruction  and  conse- 
quent distention  of  the  ventricles  (internal  hydrocephalus). 

(y)  Tumors  in  the  cerebellum  may  be  latent.  They  give  rise  to  most 
marked  symptoms  when  the  growth  is  in  the  middle  lobe.  In  such  cases 
headache,  vomiting,  vertigo,  and  ataxy  are  pronounced.  The  gait  is  of  a 
reeling  or  staggering  character,  and  there  is  a  tendency  to  fall  in  some 
particular  direction — forward,  backward,  or  to  one  side.  In  addition 
there  may  occur  optic  neuritis,  disturbances  of  vision,  pain  and  stiifness 
in  the  cervical  recion,  and  possibly  deafness. 

(Jc)  Tumors  of  the  crus  often  cause  a  peculiar  type  of  crossed  hemi- 
plegia, in  which  the  face,  arm,  and  leg  are  involved  on  the  opposite, 
and  the  muscles  supplied  by  the  third  nerve  (eye  muscles)  on  the  same 
side.     There  may  also  be  hemianesthesia. 

(J)  Tumors  in  the  pons  and  medulla  give  rise  to  cranial  nerve-lesions, 
with  or  without  hemiplegia ;  also  to  sensory  disturbances,  and  when  ex- 
tensive they  may  by  pressure  cause  cerebellar  symptoms.  Tumors  in  the 
medulla  may  cause  cardiac  or  respiratory  failure. 

It  is  oflen  important  from  a  surgical  point  of  view  to  ascertain  whethef 
the  growth  is  cortical  or  subcortical.  No  absolute  means  of  doing  this 
exists,  though  Seguin  has  formulated  a  fair  working  rule — viz.  when 
localized  clonic  spasm  occurs,  followed  in  some  cases  by  epilepsy  (this 
primary  spasm  Seguin  has  termed  the  "signal  symptom"),  and  later  by 
paralysis,  with  local  pain  and  tenderness  and  increased  local  cerebral  tem- 
perature, a  cortical  lesion  is  most  likely.  On  the  other  hand,  when  the 
spasm  is  tonic,  particularly  if  widespread — involving  one  side,  for  instance 
— and  when  the  local  pain  and  tenderness  are  slight  or  absent,  and  the 
cranial  temperature  normal,  the  lesion  is  more  apt  to  be  subcortical. 

Course. — Many  cases  run  a  very  chronic  course.  Others  may  have 
existed  months  or  years  without  symptoms,  and  then  develop  suddenly, 
owing  to  hemorrhage,  thrombosis,  or  acute  softening  about  the  tumor. 
Either  improvement  may  take  place  or  the  case  may  speedily  progress  to 
a  fatal  termination. 

Diagnosis. — The  general  symptoms  are  usually  sufficient  to  warrant 
a  diagnosis.  The  gradual  onset  and  progressive  character  without  fever, 
in  the  apparent  absence  of  any  etiologic  factor,  are,  as  a  rule,  enough  to 
indicate  that  a  tumor  is  present,  while  its  location  can  only  be  determined 
by  the  focal  symptoms. 

The  pros^osis  is  always  grave.  Syphilitic  growths  are  almost  the 
only  kind  in  which  some  gleam  of  hope  may  be  extended,  and  this  only 
very  rarely ;  tubercle  may  recover  by  the  growth  becoming  encapsulated 
ana  calcified.  Nothing  can  be  said  as  to  the  possible  duration  of  life. 
Several  years  may  elapse  between  the  appearance  of  the  symptoms  and 
their  fatal  termination,  or  death  may  occur  suddenlv. 

Treatment. — In  any  case  recourse  should  be  had  to  mercury  and 
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the  iodids,  and  this  treatment  should  be  pushed,  since  it  will  certainW 
benefit  syphilitic  cases,  and  it  is  believed  to  be  of  some  value  even  id  the 
non-syphilitic.  Other  symptoms  should  be  met  as  they  arise.  The 
question  of  operation  must  be  considered  where  medical  measures  have 
proved  of  no  avail.  Macewen  and  Horsley  in  Great  Britain  and  Keen 
in  this  country  have  pointed  out  its  justifiability.  If  the  situation  of  the 
growth  is  favorable  and  the  nature  of  the  tumor  is  not  malignant,  in 
operation  is  likely  to  be  successful.  The  percentage  of  recoveries  is  in- 
creasing as  the  technic  becomes  more  perfect  (see  Bruns,  Ge$chwulite 
der  Gehirrij  etc.). 


CHRONIC  HYDROCEPHALUS. 
This  affection  is  divided  into  external  and  internal  hydrocephalus. 

BXTBRNAIi  HYDROCEPHALUS. 

Pathology. — When  the  skull  is  opened  the  bone  is  usually  found 
to  be  thin ;  the  dura  is  normal ;  the  arachnoid  is  lifted  from  the  surface 
of  the  cortex  by  a  considerable  accumulation  of  clear  fluid  of  low  specific 
gravity ;  the  convolutions  may  be  somewhat  flattened,  and  the  cortex 
slightly  thinned.  Upon  microscopic  examination  no  changes  are  found 
in  the  brain-substance.  Sometimes  the  effusion  is  general ;  sometimes  it 
is  sacculated.  In  a  case  of  epilepsy  with  very  marked  neuropathic  hered- 
ity, upon  which  I  recently  performed  an  autopsy,  two  large  subarachnoid 
cysts  were  found  beneath  the  temporal  lobes,  and  smaller  cysts  in  other 
parts  of  the  brain,  flattening  or  separating  the  convolutions. 

etiology. — External  hydrocephalus  may  depend  upon  a  congenital 
smallness  of  the  brain  or  upon  a  congenital  enlargement  of  the  skulL 
The  space  between  the  brain  and  the  bone  is  filled  by  an  excess  of  sub- 
arachnoid fluid  {vacuum  dropsy)^  or  there  may  be  a  wasting  of  the  brain, 
such  as  occurs  in  old  age  or  in  chronic  cachectic  conditions. 

The  symptoms  depend  upon  the  form.  In  cases  in  which  there  is 
hypoplasia  of  the  brain  or  in  which  the  brain  has  wasted,  no  pressure- 
symptoms  are  present.  All  the  manifestations  are  purely  psychic  in  na- 
ture, and  similar  to  those  of  microcephaly  or  senile  dementia.  In  cases, 
however,  in  which  the  cranium-cavity  is  abnormally  large,  it  is  probable 
that  the  real  cause  resides  in  a  congenital  excess  of  subarachnoid  fluid. 

The  prognosis  is  gloomy  ;  nevertheless,  it  is  possible  that  the  disease 
may  undergo  spontaneous  cure  as  a  result  of  rupture  into  the  nasal  fossa. 

The  treatment  is  the  same  as  for  the  internal  variety  {vide  infra). 

INTERNAL.  HYDROCEPHALUS. 

This  is  a  condition  in  which  one  or  more  of  the  ventricular  cavities  of 
the  brain  are  distended  by  the  cerebro-spinal  fluid.  In  the  congenital 
form  and  in  that  occurring  in  early  childhood,  this  is  associated  with  more 
or  less  enlargement  of  the  skull.  In  the  later  acquired  forma  the  cranium 
does  not  yield  so  readily,  and  the  enlargement  does  not  exist  or  is  slight. 

The  pathology  of  the  condition  varies  with  its  nature.  In  the  con- 
genital forms,  upon  opening  the  head  the  skull  is  found  to  be  thin.     The 
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fontanels  and  sutures  are  either  still  open  and  connected  only  by  a  mem- 
brane, or  closed  by  Wormian  bones.     The  dura  may  be  thickened,  but 
usually  ia  normal ;  the  substance  of  the  brain  is  slightly  softened — although 
this  13  not  invariably  the  case— and  very  much  thinned.    This  thinning  is, 
as  a  rule,  particularly  noticeable  in  the  corpus  callosum  and  commissures, 
-which  may,  indeed,  either  be  torn  apart  or  completely  atrophied.     The 
enlargement  ordinarily  affects  the  two  lateral  ventricles,  the  third  ventri- 
cle, and  the  aijueduct  as  far  as  its  entrance  into  the  fourth  ventricle, 
■which  is  commonly  less  involved  than  the  other  cavities.     The  ependyma 
is  sometimes  smooth,  but  more  often  shows  small  projections,  which,  ac- 
cording to  Virchow,  are  composed  of  brain-substance,  but  in  some  cases 
are  due  to  proliferation  of  the  glia  tissue  beneath  the  ependyma.     The 
enlargement  may  not  be  uniform.     If  due  to  obstruction  of  the  foramen 
of  Monro,  one  or  both  lateral  ventricles  are  usually  enlarged,  whilst  the 
third  ventricle  either  remains  of  normal  size  or  is  diminished.     If  due  to 
enlargement  of  the  pineal  gland,  the  aqueduct  does  not  show  the  funnel- 
ehaped  distention.     Another  cause  upon  which  considerable  weight  has 
been  laid  is  the  closure  of  ihe  transverse  fissure  between  the  cerebellum 
and  medulla.     The  quantity  of  fluid  may  be  enormous,  as  much  as  4  or 
5  liters  (5  or  6  quarts)  having  been  recorded.    The  thinning  of  the  brain- 
aubatance  is  also  remarkable  when  one  considers  that  a  cerebrum  5  mm. 
(J-  in.)  in  thickness  is  apparently  able  to  perform  a  large  proportion  of  its 
ordinary  psychic  functions.     The  atrophy  seems  to  affect  particularly  the 
white  substance,  especially  the  myelin-sheaths. 

In  cases  of  the  acffuired  forin,  unless  they  occur  early  in  life,  the  en- 
largement of  the  skull  is  not  very  nf<ticcahle ;  the  substance  of  the  brain 
shows  considerable  softening ;    the  ventricles  are  moderately  enlarged, 
and,  particularly  in  the  chronic  forms  due  to  toberculosis,  are  consider- 
ably roughened-     The  most  pronounced  casus  are  those  that  occur  when 
there  is  a  tumor  in  the  occipital  fossa  which  compresses  the  veins  of  Ga- 
len.     In  these  cases  the  accumulation  of  liquid  is  slower,  the  brain  yields 
more  gradually  to  pressure,  and  the  dilatation  is  more  pronounced.     Ordi- 
narily, there  is  considerable  flattening  of  the  convolutions.     In  a  few  of 
these  cases  inflammatory  changes  in  the  ependyma  have  led  to  partial 
obliteration  of  the  ventricles,  particularly  in  the  anterior  horns  or  the  lat- 
eral ventricles.     Occasionally  also  bamls  of  organized  lymph  may  cross 
the  ventricles  in  various  directions ;  the  liquid  is  of  higher  specific  grav- 
ity and  contains  more  albumin  than  in  the  non* inflammatory  varieties. 

The  etiology  of  the  coitfienita!  form  is  unknown,  though  the  fact 
that  it  firequently  occurs  in  several  children  of  the  same  family  has  led  to 
the  supposition  that  it  is  dependent  upon  some  hereditary  influence.  In 
some  cases  it  has  been  referred  to  emotional  disturbances  suffered  by  the 
mother  during  pregnancy,  and  in  still  other  cases  an  anatomic  founda- 
tion has  been  discovered,  such  as  enlargement  of  the  pineal  gland  It  is 
generally  supposed  that  the  immediate  cause  is  chronic  epemlymitis. 

The  acquired  form  is  usually  secondary  to  inflammatory  conditions 
(particularly  meningitis)  or  to  brain-tumor.  Some  cases,  however,  occur 
in  chiliJhood,  that  are  apparently  not  due  to  either  of  these  causes. 

SyttlptottlS. — The  most  characteristic  appearance  in  congenital  hy- 
drocephalus is  the  globular  enlargement  of  the  head.  Upon  palpation 
the  fontanels  are  found  to  be  still  patulous  and  usually  bulging,  and  the 
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sutures  are  open.  The  head  is  usually  so  heavy  that  it  cannot  be  brld 
upright,  but  fulls  backward  or  to  one  side.  The  face  appears  prupor- 
tionately  very  small.  Motility  is  usually  disturbed,  the  legs  areapantic, 
and  the  child  either  does  not  learn  to  walk  at  all  or  only  long  after  the 
usual  time.  There  are  sometimes  choreic  movements  of  the  uppiT  ex- 
tremities. The  eyes  frequently  show  nystagmus  and  conjugaU'  deviation, 
and  often  there  is  either  choked  disk  or  atrophy  of  the  optic  tierre. 
Fischer  has  described  a  sf/stolic  murmur  that  can  be  heard  if  the  stetho- 
aoope  is  placed  over  the  anterior  fontanel.  Its  cause  is  unknown  Cm- 
vuMve  attacks  are  common ;  they  are  epileptic  in  type,  and,  as  a  mla, 
ultimately  cause  death,  JntelUycfwe  is  usually  considerably  impairdL 
and  sometimes  the  children  are  idiots;  more  often  they  merely  show  rt* 
tardation  of  intellectual  development.  Occasionally — and  this  even  lo 
the  most  pronounced  cases — the  intelligence  is  well  preserved.  Henocl 
records  the  caj^e  of  a  boy  three  years  of  age  whose  head  was  75  ctn.  (tid,6 
in.)  in  circumference,  and  who  could  speak  both  French  and  Gertuaa* 
Ordinarily,  the  children  are  quiet  and  apathetic,  but  they  may  be  qlle^^ 
loiis.  Nutrition  is  commonly  seriously  disturbed*  the  children  someUDMi 
exhibiting  pronounced  cachexia.  They  may,  however,  be  well  now 
and,  to  a  certain  degree,  vigorous.  The  symptoms  of  the  chronic 
in  adults  are  those  of  brain-tumor  without  focal  symptoms. 

The  diagnosis  is  ordinarily  Very  e^isy.  Careless  obaervation  may 
lead  to  confusion  with  raehitu  but  the  square  shape  of  the  head  and  tke 
presence  of  other  rachitic  deformities  in  the  skeleton  should  lead  tot 
prompt  recognition  of  the  true  nature  of  the  caije» 

The  prognosis  is  extremely  unfavorable,  the  majority  of  the  childi«& 
dying  about  the  fifth  year.  A  few  cases,  however,  may  live  until  lh«y 
reach  young  adult  life,  and  still  fewer  apparently  recover  entirely. 

Treatment  is  of  course  difficult.  Potassium  io<lid  and  mercurv  han 
been  employed  without  much  beneficial  effect.  Cod-liver  oil  may  hegiren 
to  stimulate  nutrition,  and  purgativea  occasionally  relieve  presauro-syiDp- 
toms  tcmpomrily.  Among  the  mechanical  procedures  constant  preason 
upon  the  head  seerns  the  most  valuable.  This  can  be  obtained  by  m^aiis 
of  strips  of  adhesive  plaster  or  by  the  application  of  an  elastic  band. 
Tapping  the  ventricles  is  occasionally  followed  by  temporary  impfovi^ 
ment,  but  is  always  dangerous.  More  satisfactory  is  probab!  '  *jab 
bar  puncture  recommended  by  Quincke.  If  convulsions  dc 
should  be  combated  by  bromids  and  purgatives. 


SCLEROSIS  OF  THE  BRAIN. 

This  may  be  diffuse  or  focal.  The  diffuse  form  is  usually  «  eoiiMi* 
tal  condition,  and  leads  t<i  a  hardening  of  the  whole  brain.,  aaaocialel 
with  more  or  less  malformation.  If  it  is  secondary  to  some  iraacotej 
<listurbance  in  early  life,  it  may  be  restricted  to  one  or  more  lobeij 
one  side.  The  focal  form  occurs  in  insular  sclerosis,  and  aa  a  cougtii 
lesion.  The  latter  may  be  associated  with  overgrowth  or  oaDtraotion  of 
the  neurogliar  tissue*  and  i«  spoken  of  as  hypertrophic  or  atrophic  gliaaia. 
It  is  usually  associated  with  epilepsy  and  idiocy.     Neurogliar  hy|Mr- 
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plaaim  ie  aI§o  met  with  in  areas  in  which  the  nervous  tissue  has  been 
destroyed,  no  matter  what  the  cause.  It  occurs,  therefore,  in  both  pri- 
mary  and  secondary  degeneration.  The  sclerotic  areas  vary  in  size 
from  very  small  and  even  microscopic  plaques  to  large  and  widely-dif- 
fiised  ones.  These  scleroses  have  been  considered  under  the  respective 
diseases  to  which  they  give  rise.  Focal  sclerosis,  due  to  scar-formation 
and  characterized  hy  an  overgrowth  of  connective  tissue,  occurs  after 
injury  or  hemorrhage. 


GENERAL  PARALYSIS  OP  TEE  INSANE. 
{GmertU  Partsu;  Dementia  Par<dyiiea,) 

Definition. — A  chronic  disease  involving  both  the  cerebrum  and  the 

meninges*,  and  characterized  by  a  gradual  loss  of  power,  tremors,  and  pro- 
gressive mental  decay. 

Pathology. — The  intima  and  adventitia  of  the  blood-vessels  undergo 
proliferative  changes,  and  the  perivascular  spaces  are  dilated  and  contain 
an  excessive  quantity  of  fluid,  also  cellular  elements.  Otditerative  endar- 
teritis occurs  also.  Atrophy  and  degeneration  of  the  cerebrum  are  met 
with,  chiefly  involving  the  cortex,  particularly  that  of  the  frontal  or  pari- 
etal regions  and  the  anterior  basal  region.  The  ventricles  are  dilated  and 
the  ependyma  is  granular  The  membranes  are  thickened  and  opaque, 
and  adherent  to  the  surface  of  the  convolutions,  so  that  the  cortex  is  torn 
upon  their  removal.  Hemorrhage  may  take  place  into  the  subdural 
spaces,  and  may  vary  in  amount  from  a  mere  stain  to  the  formation  of 
a  pseudo-membrane. 

Secondary  sclerotic  and  descending  degenerative  changes  may  be  found 
in  the  cord  in  some  cases. 

Etiology, — As  in  locomotor  ataxia,  a  history  of  syphilitic  infection 
is  obtained  in  a  large  majority  of  all  cases.  The  condition  occurs  more 
freiiuently  in  men  than  in  women,  and  usually  between  the  thii-tieth  and 
fiftieth  years.  Business  or  domestic  troubles,  and,  in  fact,  great  anxiety 
of  mind  from  any  cause,  also  venereal  or  alcoholic  excesses,  serve  more 
or  le.^s  directly  to  induce  the  disease.  Trauma  and  heredity  play  but  a 
minor  part. 

Sjnnptoms. — The  prodromal  stage  may  last  for  months  or  even  yeai^s. 
The  symptoms  are  both  mental  and  physical,  either  of  which  may  appear 
first  and  exist  alone  for  some  time,  or  they  may  be  contemporaneous  in 
point  of  onset.  As  a  rule,  some  tjUeration  ftf  the  character  ^nii  demeanor 
of  the  patient  is  the  first  evidence  of  the  trouble.  The  patient  suffers 
from  insomnia  and  is  generally  restless,  as  well  as  incapable  of  sustained 
effort.  He  will  be  forgetful  and  perhaps  careless  where  he  was  formerly 
careful  and  attentive.  The  sexual  passions  are  aroused,  and  the  patient 
may  suffer  from  a  sort  of  erotomania,  sometimes  taking  the  form  of  per- 
version. The  ego  will  figure  prominently  in  his  sayings  and  doings. 
Among  the  physical  signs  are  frequent  twitchings  and  tremors  of  the 
facial  muscles,  particularly  of  those  about  the  mouth  and  the  tongue. 
Tremors  of  the  hand  and  arm  seriously  interfere  with  writing;  tremor 
of  the  lips  and  tongue  renders  the  gpeeeh  thick,  blurred,  and  hesitating, 
and  syllables  are  omitted  from  words,  or  even  whole  words  lost  from 
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sentences ;  and  the  pupils  are  frequently  unequal  and  fail  to  react  to 
light.  Frequently  they  exhibit  the  Westphal-Piltz  reaction — that  is, 
contraction  upon  attempt  to  close  the  eye  against  resistance.  These 
symptoms  extend  over  a  variable  period,  with  one  or  more  remissions 
as  a  rule,  and  sometimes  with  a  complete  intermission  and  an  apparent 
cure.     Sooner  or  later,  however,  the  next  stage  develops. 

Stage  of  Mania  or  Melancholia. — The  symptoms  of  this  stage  are 
superadded  to  those  of  the  first,  which  by  this  time  have  grown  gradually 
more  pronounced ;  loss  of  power  usually  is  already  a  prominent  feature. 
Acute  outbreaks  of  mania  are  most  commonly  met  with,  and  are  charac- 
terized by  a  most  remarkable  prodigality  of  thought  and  speech.  The 
patient  believes  himself  to  be  possessed  of  enormous  wealth  or  of  great 
rank  and  power.  He  is  boisterous,  sleepless,  and  constantly  and  actifely 
engaged  in  pursuing  his  extravagant  ideas.  In  other  cases  this  delusion 
of  grandeur  (expansive  delirium)  is  absent  and  the  patient  is  melancholic 
This  is  especially  apt  to  be  the  case  if  his  physical  condition  is  lowered 
by  some  intercurrent  disease.  Remissions  of  all  these  symptoms  are  not 
rarely  met  with.  Whether  the  prevailing  type  be  that  of  mania  or  melan- 
cholia, paroxysms  of  terror  may  occur  from  time  to  time,  or  mania  and  de- 
pression may  alternate.  Epileptiform  or  apoplectiform  attacks  occur,  fol- 
lowed by  paralysis.  In  the  large  majority  of  cases  the  mental  decay  is 
progressive,  until  finally  complete  fatuity  is  reached ;  the  patient  then  be- 
comes bedridden,  bladaer  and  rectal  symptoms  develop,  and  possibly  bed- 
sores.    Death  results  from  exhaustion  or  from  some  intercurrent  disease. 

Diagnosis. — This  is  always  difficult,  and  it  is  often  impossible  to 
diagnose  the  disease  in  the  earliest  stages,  particularly  when  the  mental 
phenomena  alone  exist.  The  slight  change  of  character  and  the  occa- 
sional outbursts  of  temper  or  unrestrained  jollity  may  be  regarded  as 
mere  moods  more  or  less  directly  dependent  upon  the  daily  routine.  When 
to  these  symptoms  are  added  the  tremor,  the  defects  of  speech,  the  in- 
equality of  the  pupils,  and  paresis,  the  clinical  picture  gradually  assumes 
definite  shape,  and  ofttimes,  long  before  expansive  delirium  or  melancholia 
develops,  a  positive  diagnosis  is  made.  The  tabetic  type  of  the  disease 
presents  many  points  of  resemblance  to  tabes  dorsal  is.  There  are 
ataxia,  loss  of  knee-jerks,  disturbance  of  micturition,  fulgurant  pains, 
visceral  anesthesia,  and  Bierniicki's  symptom  (absence  of  t*»nderne5> 
over  the  ulnar  nerve).  To  these  are  added  tremor  of  the  lips,  disturb- 
ance of  speech,  and  the  peculiar  mental  symptoms. 

Differential  Diagnosis. — The  diseases  with  which  it  is  most  likely  to 
be  confounded  are — (1)  Disseminated  sclerosis^  (2)  Paralysis  ayitans, 
and  (3)  Cerebral  syphilis. 

(1)  In  disseviinated  sclerosis  the  mental  symptoms  are  even  less  ob- 
trusive in  the  earlier  stages,  the  first  evidence  of  the  disease  being  paresis 
in  the  lower  extremities.  The  tremor  too  is  volitional,  the  speech  is  scan- 
ning, and  nystagmus  is  present.  The  reflexes  are  exaggerated,  and  there 
may  be  si)asticity.     Mental  phenomena  generally  develop  later. 

(2)  In  paralysis  ayitans  there  are  freciuently  no  mental  changes,  and 
in  any  case  they  consist  of  nothing  more  than  dulness.  The  characteristic 
attitude  and  gait ;  the  tremor  when  at  rest,  which  sometimes  ceases  on 
movement ;  the  speech,  which  is  hesitating  at  first,  then  hurried ;  the  high- 
pitched  voice ;  the  absence  of  pupillary  changes, — all  mark  paralysis 
agitans.     Remissions  are  uncommon. 
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(3)  Cerebral  syphilis  may  also  simulate  paretic  dementia.  The  difiFer- 
ential  diagnosis  is  comparatively  easy  in  most  cases,  however,  and  particu- 
larly if  the  early  history  can  he  obtained.  In  cerehral  syphilis  the  tremor 
may  or  may  not  be  present,  but  no  speech-defect  occurs ;  epileptiform  at- 
tacks are  common  (usually  petit  mal  or  Jacksonian),  and  attacks  of  head- 
ache are  frequent  and  usually  severe.  The  condition  often  passes  into 
dementia,  and  then  closely  resembles  general  paresis. 

The  prognosis  is  gloomy,  and  recovery  very  seldom  occurs.  The 
tendency  is  toward  a  fatal  termination  in  from  two  or  three  to  fifteen 
years. 

Treatment. — Drugs  are  of  no  value  in  a  curative  sense,  except  in 
those  cases  that  are  due  to  syphilis,  when  the  iodids  must  be  pushed. 
Bromids,  morphin,  chloral,  or,  still  better,  sulfonal  or  trional,  may  be 
used  in  combating  the  insomnia  and  attacks  of  delirium.  These  cases 
cannot  be  properly  cared  for  at  home  ;  indeed,  their  removal  to  an  asylum 
is  generally  imperative.  The  tendency  to  bed-sores  must  not  be  forgot- 
ten, and  continuous  rest  in  bed  must  therefore  be  postponed  as  long  as 
possible. 


OEBEBRAL  PALSIES  OF  CHILDHOOD. 

Definition. — This  includes  hemiplegia,  the  birth-palsies  of  Gowers 
(diplegia),  and  paraplegia,  each  being  charaterized  by  a  particular  palsy, 
and  in  certain  cases  with  rigidity,  and  all  showing  more  or  less  men- 
tal defect. 

1.  Hemiplegia. — Pathology. — Practically  nothing  is  known  of  the 
early  changes  that  take  place  in  most  of  these  cases.  They  are  essen- 
tially chronic,  and  do  not  reach  the  autopsy-table  until  late  in  the  disease. 
A  minority  of  cases,  due  to  some  vascular  disturbance— -embolism,  throm- 
bosis, or  hemorrhage — may  be  clear  enough.  The  others  have  been 
ascribed  to  some  one  of  the  following  lesions :  (1)  Polio-encephalitis  of 
Strlimpell,  who  advances  the  view  that  there  is  an  acute  inflammation  of 
the  motor  cortex  similar  to  that  of  the  motor  cells  of  the  anterior  horns. 
(2)  Congenital  encephalitis  of  Virchow,  believed  by  him  to  be  an  inter- 
stitial inflammation,  with  the  formation  of  yellowish  bodies  in  the  white 
substance,  due  to  the  deposition  of  fatty  granules.  (3)  Meningo-en- 
cephalitis,  with  opacity,  thickening,  and  adherence  of  the  membranes. 
The  later  changes  are  as  follows: 

(a)  Atrophy  or  Hypertrophy  and  Sclerosis. — The  sclerotic  areas  vary 
from  small  plaques  to  extensive  regions,  involving  even  the  entire  cortex 
of  one  hemisphere.  They  are  hard  and  firm,  and  in  the  hypertrophic 
variety  stand  out  beyond  the  normal  tissue-line.  The  blood-vessel  walls 
generally  show  proliferative  changes,  and  the  membranes  are  generally 
thickened  and  adherent,  though  in  some  cases  they  show  very  little  if  any 
change. 

(6)  Porencephalia, — This  condition,  first  described  by  Ileschl  in  1869, 
is  etiologically  very  obscure.  Among  the  causes  said  to  give  rise  to  it 
are  arrest  of  development,  vascular  disturbances,  encephalitis,  and  hydro- 
cephalus. It  consists  of  a  loss  of  cerebral  substance,  cysts  of  various 
kinds  extending  into  the  brain-substance  and  reaching  even  to  the  ven- 
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tricles.      An  entire  hemisphere  may  sometimes   be  wanting,  and  the 
cranium  is  sometimes  distorted. 

Btiology. — Enough  has  been  said  to  indicate  the  uncertainty  as  to 
the  cause  of  this  condition.  Many  cases  are  congenital,  and  the  large 
majority  develop  within  the  first  three  years  of  life.  There  may  be  a 
history  of  dystocia,  with  or  without  the  use  of  forceps.  Cerebral  trau- 
matism and  the  infectious  diseases  are  cited  as  having  a  more  or  less  direct 
etiologic  relationship. 

Symptoms. — In  many  cases  the  symptoms  are  similar  to  those  met 
with  in  hemiplegia  of  adults.  Without  premonitory  symptoms  a  lo$$  of 
consciousness  develops  suddenly ;  in  other  cases  local  or  general  contuU 
sions  precede  the  unconscious  period;  while  in  still  another  groap  con- 
sciousness is  never  lost.  Fever  is  always  present,  but  does  not  go  aboTe 
102^  F.  (38.8°  C).  The  hemiplegia  may  be  of  gradual  onset,  though 
usually  it  is  found  to  be  auite  pronounced  when  consciousnesa  returns. 
The  face  is  generally  not  involved,  and  even  when  it  is  implicated  the 
upper  parts  (eyelids  and  forehead)  escape.  The  right  side  is  affected 
most  frequently,  and  the  upper  extremity  to  a  greater  extent  than  the 
lower.  Just  as  we  see  in  adults,  so  it  is  in  children.  The  paralysis  mij 
clear  up  in  a  few  days,  leaving  little  or  no  trace  behind,  the  rule  being 
for  the  leg  to  recover  first.  The  arm  may  or  may  not  recover.  Where 
permanent  damage  is  done  the  muscles  waste,  though  usually  but  little. 
Neither  sensory  nor  electric  changes  occur.  The  reflexes  are  increased 
and  spasticity  may  develop  {hemiplegia  spastica  cerebralis  of  Heine). 

These  children  are,  as  a  rule,  mentally  deficient,  varying  from  what 
may  be  regarded  merely  as  stupidity  to  idiocy  or  imbecility.  Speech  mij 
not  be  acquired  until  late  or  not  at  all.  It  is  probable,  too,  that  the  cases 
of  ''  idioglossia  **  and  congenital  speech-defect,  first  described  by  Hadden, 
belong  to  this  category. 

Vjirious  forms  of  post-heniiplegic  movements  are  quite  common.  These 
may  be  tremors,  choreiform  movements,  or  athetosis,  and  about  half  of 
these  children  develop  epilej)sy.  Occasionally  the  latter  is  Jaeksonianin 
tvpe :  usually,  however,  it  is  petit  mal  or  grand  maL 

'2.  Diplegia,  Birth-palsies,  and  Paraplegia. — These  conditions  are 
described  tojxetlier.  since  they  have  the  same  pathologic  substratum. 
They  are  diaracterized  by  double  hemipletria  or  parajilegia,  increased  re- 
Hexes,  often  by  spasticity,  j>reservation  of  sensation,  and  a  lack  of  mental 
development.  AVhile  hemiplegia  may  or  may  not  be  congenital,  thtt* 
castas  of  couiienital  spastic  paraplenia  (or  "  Littles  disease,"  as  it  is  some- 
tinu'<  called  afttT  an  t>rtliMpedic  surntM^n,  one  of  the  earliest  writers  upon 
it^  ahvavs  ilate  from  birth,  thoujjh  the  comlition  may  not  be  recognized 
until  months  later.  Probably  most  cises  result  from  meningeal  liemor- 
rhaiie,  'lue  t«»  the  use  oi  forceps  or  other  injury  at  birth,  as  pointed  om 
bv  Sanili  .1.  McNutt.  or  perhaps  t«>  a  previous  meningo-encephalitis.  At 
ail  evt]K<.  ^^hare^cr  the  earlier  changes  be.  the  later  ones  are  th«ise  of 
atrophv  .»r  |»-.»n'ncephaiia.  Van  <iehuchten  has  publisheil  some  interest- 
ing ra^er<  ^n\  tliis  type  of  infantile  i»al>y.  His  conclusions  are  that 
::  ^  in» :  ^^  ::i  ::  ♦st  tVeiuently  in  ei'l-iren  born  prematurely,  no  matter 
N^i.ir-r:  r  i;i  -r  ^e  a  .iit^ieiiii  •  lu  --r  n  ^t.  He  oalis  attention  to  tiif 
fao:  ::  i:  i:  ::.>  i.ir.y  -taiie  the  ryraiiii'i:i'.  rrj'*!^  are  non-meilullateil.  a&j 
ihert:»»ro  una'  !e  :.•  riT;c:i.>i.a:e  i..^rTi.;i';y.  Thr  j">ns-cerebellar  patLwar 
IS  the  r.r>:  :•»  niye';:ua:e.  tiie  !a>:  ■e.i.i:  the  tibers  of  the  direct  motor  path- 
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way,  which  become  meduUated  from  above  downward;  hence  those  to 
the  lumbar  and  sacral  region  are  last  of  alL  and  may  never  become  cov- 
ered, This  is  in  keeping  with  our  clinical  fimlinga.  The  palsy  may  dis- 
appear from  the  face,  then  from  tlic  upper  extremities,  and,  finally,  or 
perhaps  not  at  alb  from  the  lower  exjt rem i ties. 

Symptoms* — ^In  some  cases  a  history  of  convulsions  with  febrile 
attacks  is  obtained;  in  others  nothing  abnormal  is  observed  until  the 
child  commences  to  walk  and  to  try  to  use  its?  arras  in  a  definite  manner. 
The  limbs  will  be  found  more  or  less  rigid,  and  in  a  few  cases  the  face*, 
bead',  and  neck-muscles  will  be  aifected.  The  reflexes  viUl  he  increased, 
though  sensation  is  ge n e r al  1  y  u n c h a n ge d .  The  men tal  cott d itio n  i s  a  1  m o s t 
always  very  poor.  Various  grades  of  spasmodic  incoordination  are  met 
with  ;  also  choreiform  movements  and  athetosis. 

The  diagnosis  is  not  difficult  if  we  can  obtain  a  definite  history  \  other- 
wise it  may  be.  The  absence  of  electric  changes  will  serve  to  differentiate 
it  from  anterior  polio-myelitis, 

PrOgtiOSiS. — The  extent  and  degree  of  paralysis  and  the  character 
of  the  mental  change  are  important  aids  in  forming  a  prognosis.  Taken 
as  a  whole,  the  outlook  is  not  particularly  bright  in  any  case. 

Treatment* — Apart  from  the  treatment  of  the  early  convulsions, 
which  must  he  promptly  met  by  hot  must^ird  baths,  enemata,  purgatives, 
and  the  bromids,  little  can  be  done.  Massage  and  faradization  may  be 
tried.  In  view  of  the  result^s  of  operative  measures  these  are  unjustifiable, 
nor  could  we  expect  to  gain  much,  if  anything,  owin^^  to  the  nature  of 
these  cases.  Careful  and  systematic  training  is  of  great  importance,  for, 
while  some  remain  imbeciles,  others,  though  very  slow"  to  learn,  ultimately 
reward  the  patience  of  the  teacher. 


ACUTE  DELIRIUM, 

(Acute  Ddiriou^  Mania  :    Ttjpho-tnania  ;  Aeiiit  Pcrirnrtphalitis  :  BclVa  Mania,) 

Definition. — An  acute  maniacal  delirium  associated  with  hallucina- 
tion!?, with  a  febrile  course,  of  limited  duration,  and  of  grave  prognosis. 

Pathology- — Minute  pericapillary  hemorrhages  are  almost  invari- 
ably preHcnt-  In  addition  to  these  there  are  usually  degenerative 
changes  in  the  ganglion-cells.  Often  injection  of  the  pia  and  minute 
hemorrhages  into  the  gray  matter  may  he  observed  with  the  naked  eye, 
Cramer  has  recently  reprjrted  a  case  in  which  the  pericapillary  spaces 
of  the  brain  were  filled  with  mononuclear  leukocytes,  surrounding 
which  were  recent  hemorrhages;  he  also  noted  the  fact  that  the  gang- 
lion-cells, instead  of  exhibiting  normally-formed  chromo|>hilic  bodies, 
were  filled  apparently  with  fine  dust. 

Etiology. — The  disease  occurs  in  eitln^r  sex  with  about  equal  fre- 
quency. Predisposing  conditions  are  neuropathic  heredity,  nervous  dis- 
position, the  presence  of  other  nervous  diseiii^es,  particularly  neurasthenia 
and  epilepsy,  alcoholic  or  sexual  excesses,  and  severe  prolonged  anxiety. 
It  ban  been  supposed  (Hertz)  that  abnormal  narrowness  of  the  jugular 
canal,  which  ha^  been  note<l  in  several  eases,  bears  some  etiologic 
relation  to  it.  It  freiiuently  occurs  apparently  as  the  immediate  result 
of  menstruation,  parturitiun,  injuries  to  the  head,  sunstroke,  acute  infec- 
tious   diseases,   particularly  pneumonia   and  typhoid   fever,  and   it  may 
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develop  in  the  course  of  chronic  mental  diseases.     Occasionally,  however, 
it  appears  to  arise  without  any  definite  cause. 

Symptoms. — The  disease  usually  commences  with  certain  indefinite 
prodromes.  These  consist  of  restles8ne88j  associated  either  with  melan- 
cholia, preoccupation,  or  anxiety.  The  intelligence  becomes  distinctly 
decreased ;  the  patient  loses  appetite,  is  constipated,  and  commences  to 
emaciate.  During  sleep  unpleasant  dreams  or  nightmares  almost  inTiri- 
ably  occur.  Sometimes  there  is  a  sense  of  impending  mental  disorder. 
This  period  gradually  changes  to  one  of  defiance,  which  perhaps,  even  in 
the  prodromal  stage,  may  lead  to  violence  and  injury  to  those  in  the  neigh- 
borhood. The  prodromal  stage  rapidly  passes  to  acute  deliriumj  in  which 
two  steps  may  be  recognized — excitation  and  collapse.  The  excited 
stage  commences  suddenly ;  there  is  great  confusion ;  the  patient  ejacu- 
lates disconnected  sentences  or  words  or  even  syllables.  There  is  great 
anxiety,  and  even  fear,  and  the  patients  exhibit  intense  excitement,  suf- 
fering very  often  with  delusions  of  persecution  by  their  environment  and 
nearly  always  having  hallucinations,  either  of  sight  or  sound.  Often  thrir 
minds  are  occupied  by  some  subject  that  had  previously  caused  them  great 
anxiety — either  disgrace,  business,  or  other  misfortune.  The  mania 
is  often  dangerous ;  indeed,  it  is  likely  that  the  disease  known  u 
"running  amuck'*  in  the  Malay  Peninsula  is  simply  one  of  the  form* 
of  acute  delirium.  The  patient  soon  becomes  restless,  throws  himself 
from  one  side  of  the  bed  to  the  other,  and  makes  efibrts  to  rise  and  escape 
from  the  room.  The  tongue  is  dry,  the  pulse  rapid  and  weak.  Petechic 
may  appear  upon  the  skin,  and  there  is  nearly  always  more  or  less  fever, 
not  rarely  rising  to  105°  (40.5°  C.)  or  even  more.  Rapid  emaciation  super- 
venes. There  are  all  the  objective  symptoms  of  irritation  of  the  brain— 
myosis  and  increased  reflexes,  and  often  hyperesthesia,  although  the  patients 
pay  little  attention  to  any  injury  they  may  inflict  upon  themselves.  Some- 
times there  seem  to  be  curious  imperative  movements ;  at  others,  impera- 
tive ideas.  In  a  case  that  I  observed  the  patient  rhymed,  very  imper- 
fectly it  is  true,  each  two  successive  sentences.  This  stage  of  excitati«^n 
soon  passes  into  one  of  stupor  and  collapse  ;  fever  may  become  even 
higher,  and  the  pulse  still  more  rapid  and  weaker.  The  patient  lies  in  a 
condition  of  muttering  delirium,  with  cai'phologia.  All  the  symptoms  are 
those  of  profound  exhaustion :  the  eyes  are  hollow,  the  lips  and  teeth 
covered  with  sordes,  and  the  emaciation  extreme.  The  skin  become? 
dryer,  and  finally  cyanotic,  the  pupils  dilate,  and  there  may  be  marked 
anesthesia.  Death  ordinarily  occurs  at  the  end  of  two  or  three  day« 
after  tlie  coniinencemont  of  this  condition.  Occa.sionally  the  course  of 
the  disease  is  interrupted  by  intervals  in  which  the  patients  exhibit  more 
or  less  lucidity.  Certain  varieties  have  also  been  described.  Thus  in 
addition  to  the  maniacal  form  authors  speak  of  the  melancholic  and 
parahftir  forms.  In  the  former  of  these  the  patients  exhibit,  in  place 
of  excitement,  profound  depression,  with  fear  of  ])oisoning  and  iwsiiive 
refusal  of  all  food  ;  slight  elevation  of  temperature,  or,  indeed,  a  sub- 
normal temperature,  and  very  rapid  emaciation.  It  is  most  apt  to  occur 
in  patients  previously  debilitated.  In  the  paralytic  form  there  is  vaso- 
motor paralysis  with  cyanosis,  depression,  and  often  stupor.  From  these 
the  patient  passes  into  an  algid  state,  in  which  death  occurs. 

The  differential  diagnosis  is  fre(|uently  difficult.     In  many  infee- 
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'lious  diseases,  particularly  pwp?imon/ff  and  typhoid^  hallucinatory  delirmm 

■3iay  develop.      This,  of  course,  must  be  suspected  in  tliese  diseases,  and 

it  is  advisable,  if  passible,  to  examine  the  blood  in  all  cases  of  acute 

cielirium   by  Widal  s  method.     In  acute  mania  fever  is  rare,  emaciation 

i.8  not  so  rapid,  and  the  mental  symptoms  are  more  purely  psych icaL     In 

^^eneral  paralj^ais^  toward  the  end  maniacal  attack  a  may  develop,  but  the 

history  of  the    previous  existence  of  the  disease,  the  presence   of  the 

Argyll- Robinson  pupiU  and  the  absence  of  fever  lead  one  to  suspect  the 

true  diagnosis.     Finally,  in    deliruim  tremens    the   fine    tremor   of  the 

hands    and   tonc^ue,  and,   if  possible    to    obtain    it,   a  history   of  recent 

debauch,  should  clear  up  the   diagnosis.     The  course  of  the  disease  is 

variable ;  it  may  vary  from  three  or  four  days  to  as  many  weeks.     Those 

case^  are  most  rapid  in  which  excitation  is  most  profound. 

The  prognosis  is  most  unfavorable,  and  is  more  so  for  men  (accord- 

ing  to  KraftVEbing)  than  for  women.     Those  cases  tbat  were  previously 

debilitated,  cither  as  a  result  of  chronic  alcoholism,  or  chronic  exhaustive 

diseases,  or  childbirth,  are  the  most  serious.    Those  thai  develop  suddenlvj 

and  from  the  beginning  are  very  severe,  are  alsio  nearly  always  fatal ;  if 

there  are  no  lucid  intervals,  or  if  those  that  occur  are  short  and  imperfect, 

the  prognosis  is  graver ;  and  the  same  is  true  of  those  who  suffer  from 

obstinate  insomnia. 

The  treatment  is  of  course  unsatisfactory.     In  spite  of  progressive 
exhaustion,  blooiUeiting  is  recommended,  and  calomel  should  also  be  a*l- 
izninisteretl  in  the  earlier  stages  of  the  disease.     At  the  same  time  the 
-temperature  should  be  combated  by  coot  baths,  and  an  ice-bag  should  be 
applied  to  the  head.     Sleep  should  be  obtained  by  the  use  of  chloral, 
Iromitls,  and  the  more  modern  hypnotics,  which  are  to  he  preferred  to 
morphin.     llyoscin  seems  to  be  particularly  indicated.     In  the  later  stages 
of  the  disease  stimulants  sliotild  be  administered  freely-    Excellent  results 
have  been  obtained  (Solivetti)  by  the  hypodermic  administration  of  Bon- 
jean's  ergotin.     Nutrition  must  be  maintained  by  forced  feeding  with 
milk,  eggs,  broths,  etc. 


IV.   DISEASES  OF  UNKNOWN  PATHOLOGY, 

EPILEPSY. 

Definition. — A  condition  eharacterized  by  attacks  of  unconscious- 
ness, with  or  without  convulsions.  We  are  scarcely  justified  in  speaking 
of  epilepsy  as  a  disease.  It  seems,  in  reality,  to  be  a  symptom,  though  in 
many  cases  (the  so-called  idiopathic  cases)  we  do  not  know  the  underly- 
ing  cause.  The  type  of  caries  in  which  the  uncon.scious  period  h  very  brief 
(momentary),  with  no  convulsion  following  or  at  most  but  a  slight  rigidity, 
is  termed  petit  maf.  The  more  pronounced  type,  with  prolonged  uncon- 
sciousness and  severe  general  convulsions,  constitutes  gj^and  mal.  That 
form  first  described  by  Hughlings  Jackson  in  which  the  convulsion  is 
localized,  and  in  which  unconsciousness  may  or  may  not  occur,  is  called 
Juckmnian,  focaly  or  cortical  epilepsy. 

Pathology. — Oray  regards  epilepsy  aa  a  symptom,  and  if  this  theory 
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be  correct,  the  inevitable  question  must  be,  ^^  Of  what  ?  "  In  certain  cims 
this  can  be  answered  (in  the  organic  cases),  since  the  lesion  is  demonBtra- 
ble;  but  in  others  (functional  or  idiopathic)  there  is  no  demonstrible 
lesion.  Among  the  causes  of  the  former  are  brain-tumors,  meningids, 
traumatism  inflicted  either  at  birth  or  subsequently,  atrophy  and  sderooa, 
vascular  disturbances,  syphilis,  and  toxemia,  both  autoeenoos  and  exog- 
enous. Brown-S^quard  pointed  out  in  1857  that  epilepsy  may  som^ 
times  have  its  cause  in  the  spinal  cord.  Peripheral  lesions  too  may  giTe 
rise  to  it.  Little  can  be  said  about  the  idiopathic  variety.  Chaslin  his 
endeavored  to  show  that  in  this  form  a  constant  lesion  exists — viz.  a  dif- 
fuse sclerosis  of  the  gray  matter,  a  neurogliar  overgrowth — but  his  views 
have  not  been  corroborated.  After  all,  we  can  only  enumerate  causes ; 
we  do  not  know  in  any  case  how  these  act,  and  we  do  not  know  the 
ultimate  pathology.  Many  writers  apply  the  name  "epilepsy"  only 
to  the  idiopathic  form,  while  others  include  all  apyretic  affections  cba- 
racterized  by  the  occurrence  of  fits,  whether  of  centric  or  peripherd 
origin.  Brown-S^quard  believes  that  the  distinction  between  the  yarioufl 
kinds  of  convulsions  is  artificial,  and  that  the  correct  classification  should 
be  based  on  the  knowledge  of  the  cause. 

Btiology. — The  causes  are  (1)  predisposing^  (2)  exciting  or  deter- 
mining.  Among  the  former,  which  refer  particularly  to  the  idiopathic 
form,  are — 

{a)  Age. — The  following  tables  show  the  early  onset  in  a  large  ma- 
jority of  cases  analyzed  by  Gowers,  Hesse,  and  Osier : 

Proportion  aflfiected. 
-Ob«erYei».  » 


Age  at  onset.  -, 

Gowen. 

Before  10 422. 

From  11  to  20 666, 


21 
31 
41 
51 
61 


40. 
60. 
60. 
70 
71  . 


Total, 
Age  at  onset  (Osier,. 


Number. 
4 


2              ... 

62 

8 

51 

4              ... 

24 

5           .... 

17 

6 

18 

7             ... 

19 

8 

23 

224. 

.  87. 
.  31  , 
.  16. 
4  . 
._1  . 

1450 


Age  at  onset  (Osier). 
9 


10, 

11  . 

12  . 

13  . 
14 
15, 


.364 
.  Ill 
.  59 
.  51 
.  13 
.  4 
. 0 

995 

Number. 
.  .  17 
.  .27 
.  .  17 
.  .  18 
.  15 
.  .21 
.    .34 


Total, 


437 


(b)  Sex. — In  Gowers'  cases  54.6  per  cent,  were  males,  45.4  per  cent, 
females.  Under  twenty-five  years  of  age  males  are  slightly  in  the  major- 
ity ;  above  twenty-five,  the  reverse  is  true. 

{(')  Heredity. — Family  neuroses  are  common,  but  it  is  decidedly  more 
the  exception  than  the  rule  to  find  either  parent  epileptic.  F^rd  has  given 
us  the  lineage  of  594  epileptics :  70  had  epilepsy,  166  were  insane,  88 
paralyzed,  21  sufl'ered  from  general  paralysis,  72  from  hysteria,  73  from 
senile  dementia,  33  from  puerperal  eclampsia,  61  from  chorea.     Among 
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the  direct  antecedents  of  these  594  epileptics,  1024  cases  of  nervous  dis- 
order had  occurred. 

{d)  .4/6"f>/io/.— The  causal  relationship  between  an  abuse  of  alcohol  by 
the  parents  and  efiilepsy  ^seems  rather  pronounced.  F^r^  says  that  of 
504  epileptics  exaujined  by  him,  258  had  parents  who  were  hard  drinkers. 
Echeverria  refcrs  to  572,  257  of  which  he  believed  could  be  traced  directly 
to  the  abuse  of  alcohol, 

(c)  Sffpkilis  does  not  predispose.  When  it  gives  rise  to  changes  in 
the  brain  and  cord,  which  in  turn  cause  epilepsy,  it  is  in  reality  a  deter- 
mining cause. 

(/)  Eye-Btrain  is  no  longer  regarded  seriously  as  a  predisposing  influ- 
ence. 

The  exciting  or  datarmining  causes  are  traumatisms,  various  morbid 
conditions  of  the  membranes  of  the  brain  or  of  the  brain  proper  {t\  g, 
after  hemiplegia),  of  the  spinal  cord  or  membranes,  or  peripheral  irrita- 
tion fdentidon,  worms,  a  cicatrix,  an  adherent  prepuce,  etc.).  Not  a  few 
cases  are  dependent  upon  toxic  substances  in  the  blood,  as  in  uremia  and 
lead-poisoning.  Excessive  indulgence  in  alcohol  or  over-eatiog  often 
precipitates  the  attack.  Great  emotion,  nervous  shock  (fright),  and 
masturbation  are  also  said  to  be  able  to  bring  it  about,  tliough  these 
are  rather  doubtful  causes.  There  are  cases  of  bradycardia  in  which 
epileptiform  attacks  occur. 

Symptoms,— Fatit  Mal.-^In  this  condition  the  majority  of  cases 
belong  tu  the  following  type:  The  attack  liegins  suddenly  :  |ierhaps  while 
talking  to  the  patient  his  expression  suddenly  becomes  blank,  the  face 
pales,  the  pupils  dilate,  and  he  is  evidently  not  conscious.  In  a  moment 
or  two  he  gathers  his  scattered  senses,  picks  up  the  thread  of  tbe  conver- 
sation, and  continues  to  unwind  it.  Very  often  he  is  not  cognizant  of 
any  lapse  of  time  or  has  but  a  vague  idea.  If  carefully  watched  for,  fine 
clonic  movements  may  be  observed  in  many  cases^  it  may  be  of  the  facial 
muscles  or  of  the  hands.  Convulsions  never  occur,  the  dominant  feature 
being  the  onconseiousness.  On  regaining  consciousness  the  patient  may 
art  strangely  and  appear  dazed;  it  is  seldom,  however,  that  he  falls  in 
attacks  of  this  kind.  Oecasionally  a  peculiar  dreamy  state  takes  the  place 
of  an  ordinaiy  attjiek,  or  the  individual  may  he  the  victim  of  imperative 
ideas.  Falret  has  described  a  condition  (epiiej*»ie  larvr)  known  as 
masked  epilepsy,  in  which  maniacal  outbursts  or  explosions  of  passion 
occur. 

Grand  Mai  or  Haut  Mai. — In  many  cases  some  subjective  symptom 
precedes  the  actual  attack.  In  its  most  specialized  form  it  is  termed  an 
aura,  and  includes  any  phenomenon,  motor  and  sensory,  that  ushers  in  an 
attack.  While  tlie  aura  differs  in  different  cases,  it  is  almost  invariably 
constant  in  tlie  same  case,  so  that  one  will  have  a  subjective  .sensation  of 
^o^nd,  another  of  light,  either  flashes  or  colors,  etc.  There  are  other 
signs  that  nccasiomilly  antedate  an  attack,  and  which  may  or  may  not 
precede  each  attack  (headache,  drowsiness,  change  of  dispositiiui,  palpita- 
tion, perverted  appetite,  sexual  or  other,  etc.).  Many  attacks  begin  pre- 
cipitately with  absolutely  no  previous  warning-  In  such  cases  the  patient 
may  or  may  not  utter  a  piercing  sound  (epthptlf!  m/),  falling  at  the  same 
time,  no  matter  where  or  in  what  position  he  may  be.  Hence  the  danger 
to  which  epileptics  are  always  subjecteil.     A  peculiar  onset  occurs  in  the 


80-cal!ed  ^^ procurmve  epilepsif^*'  in  which  tiic*  patient  suddenly  fitarlfl  of 
and  rotis  some  ilistunee  Ijt^fure  the  paroxysm   begins. 

Paroxifitnal  Period, — In  many  cases^  whether  preceded  by  an  aura 
not,  thi8  stage  is  ushered  in  by  a  spasm  that  is  tonic  in  character.     Tli 
patient  iklls,  perhaps  because  of  the  loss  of  con  scion  snc&s  though  id  th 
cases  in  which  he  drops  precipitately  he  is  probably  thrown  by  the  vio* 
lence  of  the  spa^m.     The  bead  is  usually  extended,  the  muscles  of  tKr 
larynx  and  trunk   contracted,  and  hence  the  epileptic  cry  and  the  dys- 
pnea, while  the  lower  limbs  are  generally  extended,  the  upper  semiflexed, 
and  the  fin*^ers  tightly  clenched.     This  period  of  rigidity  laate  bat  a  feir 
seconds  before  ehiiic  rommhions  appear. 

Intercurrent  contractions  vary  in  different  cases  from  verv  mild  more^ 
ments  to  those  so  severe  us  to  toss  the  individual  about.  The  face,  pile 
at  first,  becumes  congested,  and  the  jaw  works  in  churning  the  saliva  into 
a  frotli ;  this  is  blood-tinged  when  the  tongue  is  bitten.  The  respiration 
is  jerky,  gjisping,  and  there  may  be  a  loss  of  control  of  the  bladder  id 
bowels.  In  idiopathic  cases  this  stage  lasts  from  one  to  five  or  six  mio- 
utes.  The  spasms  gradually  diminish,  and  without  regaining  coniciouii- 
ness  the  patient  passes  into  a  deep  sleep,  immediately  preceded  tu 
ca^es,  however,  by  coma  in  which  the  breathing  is  stertorous.  Uu 
the  sleep,  which  lasts  about  an  hour,  the  patient  is  com  pi  et  civ  relax 
On  waking  he  usually  appears  confused  and  complains  of  feeling  tirei 
His  limbs  may  ache  for  several  days. 

Occasionally  attacks  follow  one  another  in  tjuick  succession,  with 
period  of  consciousness  intervening  (gtatufi  epilepftrtift) — a  very  daoj 
condition, 

Po»t-epileptic  phenomena  are  variable.  The  patient  may  beconw 
maniacal,  homicidal,  or  may  simply  be  mentally  deficient  for  a  few  daji, 
with  perhaps  some  slight  speech-disturbance.  In  the  course  of  time  eveij 
epileptic's  brain-power  deteriorates.  Paralysis  sometimes  occurs,  is  ttffiisllj 
trausieot,  and  may  be  unilateral  or  bilatenil. 

Nocturnal  EpOepsy. — ^In  tliis  condition  tlie  attacks  occur  at  night*  ii^ 
may  be  entirely  unknown  either  to  the  patient  or  hie  friends.  Hei 
plains  from  time  to  time  of  feeling  tired  on  rising  in  the  morning. 
limbs  and  head  ache*,  and  he  is  generally  duller  than  usual ;  he  may  e?<i 
be  confused.  Such  a  history  is  suggestive,  and  the  suspicion  is  strength- 
ened if  in  addition  he  has  urinated  involuntarily  or  if  blood-spot*  »re 
found  on  his  pill^jw, 

Jackaonian  epOepsy  is  characteri  acd  by  spasm  that  is  generally  lo<il 
in  character:  in  fact,  it  is  always  so  in  the  beginning,  though  occJwi«ctlly 
it  may  spread  and  become  general.  Consciousness  is  preserved  in  the 
milder  forms.  Tingling  or  other  subjective  sensations  may  precede  ifl 
attack.  They  are  usually  due  to  some  irritation  of  the  motor  cort4?x 
{tumors,  meningitis,  softening,  trauma,  etc).  Subcortical  lesioni  nxA 
certain  toxemic  conditions  can  also  give  rise  to  it. 

IMagnosiSt— When  a  definite  history  is  obtainable  the  difficulty  of 
the  diagnosis  is  less,  particularly  if  an  aura  occurs.  The  attack  caft  ^ 
frequently  diagnosed  from  other  epileptoid  conditions  at  the  lime  bv  tb» 
explosive  onset,  the  brief  tonic  and  somewhat  longer  clonic  sp&KDi,  pro^ 
found  unconsciousness  followed  by  a  deep  sleep,  and  when  tbese  are  pw^ 
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ent  by  an  involuiitary  passage  of  urino,  frothing  at  tlie  mouth,  and 
titing  of  the  tongue. 

JHIFerential  Biagnosis.— In  uremia  the  state  of  the  urine  (catheterize 
if  necessary),  and  often  tlie  odor,  serve  to  differentiate  it.  It  may  be 
impossible  to  detect  fraud,  vso  perfectly  is  the  diseaae  simulated  by  those 
anxious  to  excite  pity,  judicial  or  otherwise,  or  by  those  whose  accom- 
plices rifle  the  pockets'  of  sympathetic  bystanders^  Hysteria  may  also 
resemble  it  very  closely,  (iowers  has  tabulated  the  chief  differences  aa 
follows : 

EpiLBPinr.  Hysteeoid. 

Apparent  cause    .    .    .  None.  Emotion, 

naming Any,  but  especially  uDilaleTal     Palpitation ,  malaise,  choking, 

or  epigaatric  aura.  biliitt^ral  foot-aura. 

OtiMi AlwajB  fiuddeu.  Often  trradual. 

Scream At  onset.  During  course. 

Convulsion Rigidity  followed   by   **jerk-     Rigidity     or      "  «tru fugling/* 

ing  ; ''  rarely  rigidity  alone.         throwing  about  of  limbs  or 

head,  arcliing  of  back. 

Biting Tongue.  Lips,  hands^  or  other  people 

or  things.     Very  rare. 
MiciuriHon    ,    .    .    .    .  Frequent.  Never. 

DeJecaUov^ Occasional.  Never. 

Talkinff Never.  Frecjuent. 

IhiTaiion A  few  minutes.  Mori?  than  ten  miniitefl^  of^n 

mueh  lunger. 
Jtestraint  necttsarif  ,    .  To  prevent  accident  To  control  violence. 

Termination Spontaneous.  Spontaneous       or       induced 

(water,  etc,). 

Prognosis. — Inherited  epilepsy  very  rarely  is  cured.   Brown-S^qiiard 

says  most  empbatically  that  idiopathic  ca^ei?  are  occasionally  cured :  I 
would  rather  suggest  that  perhaps  they  get  well.  Cases  that  are  evidently 
symptomatic  are  curable  if  the  cause  can  be  removed.  Death  is  seldom 
due  directly  to  an  attack.  Fatal  accidents  may,  however,  be  caused  by 
an  attack. 

Treatment, — When  an  aura  occurs,  advantage  may  indirectly  be 
taken  of  it  lo  aid  In  aborting  the  attack — viz.  by  employing  the  galvanic 
method,  or  by  constricting  the  limb  in  which  the  aura  occurs,  or  by 
forcibly  moving  the  head,  putting  snuff  up  the  nose,  ice  to  the  spine, 
etc.,  according  to  the  special  indication.  Every  effort  should  be  made  to 
lessen  the  liability  of  danger  to  the  patient — first  from  falling,  and 
secondly,  from  the  violence  of  the  spasms.  One  may  at  times  be  justified 
in  using  ether  or  chloroform  by  inlialation  to  control  the  severity  of  the 
convulsions.  After  loosening  the  clothing  and  putting  a  cork  or  some- 
thing between  the  teeth  to  prevent  biting  the  tongue,  nothing  more  can 
be  done  at  the  time,  although  in  a  few  cases  amyl  nitrite  has  aborted  or 
lessened  the  attacks.  Between  the  attacks  special  care  should  be  taken 
to  put  the  system  in  good  condition,  and  all  sources  of  worry  and  irrit.ik- 
tion  should  be  removed  as  fiir  a.**  possible.  Partieubir  attention  should  b© 
given  to  the  stomach  and  bowt*Is.  The  food  should  be  light  and  easily 
digestible. 

As  to  meMcinal  memureSj  the  bromids  are  of  the  greatest  value.  The 
sodium  and  potassium  salts  are  most  commonly  employed,  the  former, 
as   a   rule,   being   better  borne   by  the   stomach.     They  may   be  given 
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in  milk  or  in  one  of  the  medicated  waters.  Strontium  bromid  has  been 
used  rather  extensively  of  late,  and  has  yielded  excellent  results.  While 
idiosyncrasies  are  met  with,  it  may  generally  be  given  in  from  15-  to  30- 
gr.  doses  (0.972-1.944)  three  or  four  times  a  day,  and  preferably  after 
meals.  Each  case  must  be  treated  according  to  its  special  indicationfi. 
Symptoms  of  bromism  (acne,  sore  throat,  drowsiness,  and  gastric  disturb- 
ance) should  be  carefully  guarded  against.  Should  they  develop,  the 
dose  of  bromid  must  be  reduced,  and  Fowler's  solution  aaministered  for 
a  few  days.  H.  C.  Wood  recommends  that  the  latter  should  be  given 
continuously  with  the  bromids,  thereby  preventing,  or  at  all  events  lessen- 
ing, the  liability  to  bromism.  Other  remedies  sometimes  employed  are 
nitroglycerin  (hypodermically),  cannabis  indica,  silver  nitrate,  zinc,  borax, 
chloral,  antipyrin,  trional,  and  tetronal.  Surgical  measures  occasionally 
yield  good  results,  this  being  .particularly  true  in  focal  epilepsy.  In  idio- 
pathic epilepsy  removal  of  the  motor  cortex  has  been  tried  in  those  cases 
in  which  an  aura  suggested  a  local  origin — e,  g,  in  a  center  for  a  particular 
group  of  muscles.  The  results  have  naturally  been  less  encouraging  than 
in  Jacksonian  epilepsy.  It  is  a  curious  fact  that  almost  any  surgical 
operation  will  diminish  or  check  the  epileptic  attacks  for  a  time,  and  I 
have  known  as  simple  a  procedure  as  venesection  to  afford  complete  relief 
in  a  severe  case  for  several  months.  The  results  ascribed  to  various 
operations  may  be  explained  in  large  part  by  this. 


MIGRAINE. 

(Hemicrania;  Sick  Headache.) 


Definition. — A  neurosis  characterized  by  severe  attacks  of  headache, 
often  paroxysmal  and  more  or  less  periodic,  with  disturbances  of  vision 
and  with  or  without  nausea  and  vomiting. 

Pathology. — This  is  profoundly  obscure,  since  no  lesion  has  ever 
been  discovered.  By  some  it  is  thought  to  be  a  vaso-motor  disturbance. 
Arterio-sclerosis  has  been  present  in  many  cases,  but  this  is  also  frequentlv 
met  with  where  no  sign  of  migraine  hjis  ever  occurred.  Very  rarely  the 
disease  has  been  observed  in  some  subjects  to  replace  an  attack  of  epilepsy 
or  even  to  alternate  with  true  epileptic  attacks. 

Ktiology. — The  condition  is  frequently  hereditary,  and  in  the  large 
majority  of  the  cases  that  I  have  seen  it  has  been  transmitted  by  or 
through  the  mother.  Various  other  neuroses  are  common  in  families 
subject  to  this  condition.  Females  are  more  frequently  affected  than 
males,  and  migraine  seems  to  be  associated  with  diseases  peculiar  to 
women,  especially  menstrual  disorders.  Among  the  exciting  causes  may 
be  mentioned  gastric  disturbances,  dental  irritation,  naso-pharyngeal  dis- 
eases (adenoids,  etc.),  eye-strain,  grief,  emotion — in  short,  anything  that 
tends  to  lower  the  physical  or  mental  tone  occurring  in  those  bereditarilj 
predisposed.  Recently  attention  has  been  called  to  auto-intoxication 
(leukoinainic  poisoning)  as  a  cause  of  certain  cases. 

Symptoms. — As  a  rule,   the  patient  can  prognosticate  an  attack. 
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In  the  cases  of  slow  onset  he  may  feel  indisposed  for  some  hours  before, 
being  languid,  with  geneml  fliscorafort  and  perha^ps  nausea-  In  other 
cases  various  dut*jectwe  sensatiotis  occur,  lasting  from  a  few  minutes  to 
several  hours*  Of  these,  disturbances  of  vision  are  most  common,  such 
as  flashes  of  light,  spectra,  visions  of  animals  or  weird  fofms,  or  scotoma, 
etc*  Aiiditorv  sensations  are  rare,  as  are  those  of  the  other  special  senses. 
After  these  phenomena  have  existed  for  some  time  keadaehe  supervenes, 
^when,  as  a  rule,  they  cetise.  The  pain,  at  least  in  the  beginning,  is  usually 
Tini lateral,  as  the  name  suggests,  though  later  it  may  and  often  does  in- 
volve the  entire  cranium,  spreading  from  a  single  point  of  origin — over 
one  eye,  for  instance-  The  affected  region  may  be  tender  to  the  touch  or 
it  may  be  the  seat  of  numbness  or  tingling.  Nausea  and  vomiting  com- 
raonly  occur,  with  or  without  vertigo.  A  brief  period  of  uneonsiriousness 
occurs  in  some  cases,  and  spusTiiodic  movements  may  also  be  observed 
occasionally.  This  fiict  is  of  particular  interest,  since  it  serves  to  support 
the  view  that  migraine  is  in  some  way  related  to  epilepsy,  and,  as  has 
been  stated,  attacks  of  migraine  and  epilepsy  may  alternate.  Unlike 
epilepsy,  migraine  does  not  tend  to  impair  the  mental  faculties,  no  matter 
how  long  the  patient  has  been  afflicted.  During  an  attack,  however,  he 
may  have  melancholia  or  be  incapacitated  mentally  and  physically  for  two 
or  three  days. 

Course — The  disease  generally  begins  in  early  life,  and  in  nearly 
half  of  the  ca^es  before  the  fifteenth  year^  recurring  with  a  certain  degree 
of  perio<iicity  until  old  age,  wherj  it  often  passes  away.  It  may  cease  in 
Women  at  the  menopause,  and  in  men  between  the  fortieth  and  fiftieth 
years. 

The  prognosis  is  good  as  far  as  life  is  concerned.  This  disease  is 
incurable,  though  tlie  condition  of  the  patient  may  be  alleviated. 

Tteatmetlt. — The  management  of  the  disease  may  be  considered 
tinder  two  heads:  (1)  treatment  of  the  attack,  and  (2)  the  treatment  be- 
tween the  attacks,  which  necessarily  includes  prevention.  The  patient 
should  be  put  to  bed  in  a  slightly  darkened  room,  and  all  sources  of  noise 
and  confusion  should  be  reiuoved  as  far  as  possible.  The  attfick  may  be 
so  severe  as  to  justify  the  use  of  morphin  hypodermically.  The  coal-tar 
derivatives  have  met  with  most  favor,  however,  as  remedial  measures,  stnd 
preferably  antipyrin  and  phenacetin,  though  their  occasional  depressing 
effect  should  be  borne  in  mind.  The  following  has  given  excellent  results 
in  my  hands  : 


Sig. 


Vf.  Caffein.  citrat., 
Phenacetin, 
Sodii  bicarb., 
Pulv.  aromat., 

M.  et  ft.  char  tie  No.  xij. 

One  every  three  hours. 


58S  (2.0) ; 

ad.  .^j  (4.0); 

gr.  xij  (0.777). 


Acetanilid  may  often  be  substituted  for  phenacetin  with  apparent  ad- 
vantage. In  twenty-four  hours  this  may  be  discontinued,  and  potassium 
bromid  should  be  given  in  liq.  ammon.  ace  tat  is  in  doses  of  gr.  x  to  xv 
(0.648-0.^72).  Local  applications  of  menthol,  or  fly-blisters  may  be 
employed,  or  even  superficial  points  may  be  made  with  the  actual  cautery. 
Electricity  is  of  little  avail.     The  electric  pervnteur  or  hammerj  however, 
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has  given  good  results.  It  consists  of  a  hammer  driven  at  great  speed 
by  electricity,  thus  enabling  short  sharp  blows  to  be  directed  to  the 
part. 

Between  the  attacks  the  general  health  should  be  carefully  looked 
after.  The  uric-acid  diathesis  is  common  in  subjects  of  migraine.  Haig 
staunchly  advocates  the  use  of  salicylates  in  such  cases  in  addition  to  the 
dietetic  measures.  Anemia  should  be  treated  by  iron  in  some  form,  dial- 
yzed  or  Blaud's  pill,  or,  with  those  who  prefer  the  organic  preparatioDS, 
ferratin  or  peptomangan  may  find  favor.  The  bowels  shoold  be  kept 
soluble  by  means  of  some  saline  (Hunyadi,  etc.),  or  by  the  flnid  extrKt 
of  cascara  sagrada.  The  extract  of  cannabis  indica  is  employed  by  some 
over  a  long  period  of  time,  just  as  the  bromids  are  in  epilepsy.  It  is 
given  in  doses  of  gr.  J  to  ^  (0.0162-0.0324)  two  or  three  times  a  dty, 
after  meals.  While  exercise  and  fresh  air  are  admirable  adjuvants  to  any 
form  of  treatment,  it  must  not  be  forgotten  that  fatigue  invites  an  attack. 
Proper  rest,  care  and  regularity  in  dieting,  and  the  avoidance  of  excite- 
ment are  the  chief  points  to  be  observed. 


ACUTE  CHOREA. 

(Sydenham's  Chorea;  St  Vitus' s  or  St.  Anthony^ s  Dance.) 

Definition. — The  type  of  chorea  described  by  Sydenham  is  a  more 
or  less  acute  disease,  in  certain  respects  resembling  an  acute  infectiovs 
process,  and  by  some  regarded  as  such.  It  has  a  special  predilection  for 
children,  and  is  characterized  by  involuntary  muscular  contractions,  by 
usually  slight  and  rarely-markea  mental  change,  by  a  great  liabili^  to 
endocarditis  and  a  tendency  to  recurrence,  particularly  during  the  spring 
and  fall. 

Pathology. — No  definite  lesion  can  be  ascribed  to  the  disease, 
though,  as  is  usual  in  such  cases,  a  great  variety  of  lesions  have  been 
described.  Chief  among  these  is  the  embolic  theory,  advanced  by 
Kirkes  and  subscribed  to  by  Bastian  and  Hughlings  Jackson.  Since 
emboli  are  not  found  in  every  case,  however,  they  cannot  be  the  sole 
cause.  The  infectious  theory  has  also  been  mentioned  above,  and  certain 
cases  unquestionably  seem  to  be  due  to  micro-organismal  activity.  For 
instance,  the  same  organism  has  been  found  in  the  brain,  heart,  and  the 
blood,  or  in  the  vegetations  on  the  valves.  Many  cases  develop  suddenly, 
following  fright  or  some  other  nervous  shock,  though  these  can  scarcely 
be  included  in  either  of  the  two  classes  just  mentioned.  Acute  chores 
may  also  be  due  to  functional  instability  of  the  nerve-centers,  or  it  may 
possibly  result  from  the  irritation  of  antitoxins. 

Etiology. — (1)  A(/i\ — By  far  the  <;reatest  number  of  cases  occur 
before  the  twentieth  year  ;  in  fact,  the  condition  is  rare  after  that  age, 
most  cases  occurring  between  the  tenth  and  fifteenth  years. 

Sex. — Females  are  most  frequently  attacked,  and  probably  in  two- 
thirds  of  all  cases. 

Race. — Acute  chorea  is  rarely  met  with  except  among  the  white  races. 

Infectious  diseases  do  not  seem  to  have  any  predisposing  influence^ 
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The  relationship,  however,  between  ehorea  and  rheumatism  is  difficult 
to  ascertain.  Ihe  milder  form  of  this  latter  trouble  can  be  readily  over- 
looked in  young  children,  but  if  we  include,  as  Sturges  does,  all  cases 
with  a  history  of  ''growing  pains,"  the  relation  is  of  course  greater, 
English  statistics  show  a  higher  perceutiige  with  a  rheumatic  history  than 
those  of  any  other  country,  probably  because  rheumatism  is  more  com- 
mon in  that  C4>untry  than  elsewhere*  In  the  United  Stales  unmistakable 
Theuraatic  attacks  occur  in  but  a  small  proportion  of  choreic  patients 
either  before  or  during  the  actual  attack  of  chorea.  The  latter  disease 
may  be,  as  I  have  repeatedly  observed,  followed  by  rheumatism  later  in 
life. 

Endoearditk. — As  has  already  been  stated^  some  observers  regard 
chorea  as  the  result  of  a  cerebral  embolus  due  to  fragments  of  fibrin 
being  washed  from  the  valves  and  carried  into  the  circulation  to  the  cere- 
bral vessels.  Endocarditis  occurs  in  the  vast  majority  of  cases  of  chorea, 
but  as  an  effect,  not  a  cause* 

Preifnaney. — Chorea  occurring  during  pregnancy  is  apt  to  be  severe. 
It  is  most  prone  to  develop  during  the  earlier  months,  and  especially  in 
pri  mi  parse.     It  often  assumes  the  maniacal  type. 

Heredity, — ^In  about  10  per  cent,  of  the  cases  a  history  of  chorea  can 
be  obtaineii  in  other  merubers  of  the  family.  Children  of  neurotic  stock 
are  more  susceptible  than  those  of  a  normal  type,  and  in  such  individuals 
worry,  fright,  or  mental  shock  from  any  cause,  also  the  strain  of  puberty 
or  of  education,  are  very  liable  to  induce  an  attack.  I  have  several 
times  seen  choroit  follow  attacks  of  religious  fervor  in  young  girls. 

The  influence  of  refier  irritation  is  probably  much  overrated,  whether 
intestinal,  genital,  or  from  ocular  defects. 

Symptoms. — The  common  or  ordinary  form  is  frequently  met  with, 
particularly  at  seasonal  changes  (H.  C.  Wood),  and  especially  during  the 
spring  and  fall.  Primary  attacks  may  occur  at  any  time,  but  recurrent 
outbreaks  are  most  prone  to  develop  in  the  spring.  There  is  a  slight 
affection  manilested  by  restlessness,  disturbed  rest  at  night,  and  by  irreg- 
ular  and  spasmodic  musimlar  movements,  that  are  most  marked  in,  or  en- 
tirely  cou fined  to,  the  upper  extremities,  the  head,  or  the  facial  muscles ;  or 
the  contlition  may  be  unilateral.  More  or  less  mimeular  weakness  is  pres- 
ent and  the  patient  tires  very  readily.  The  child's  dispoakkm  is  changed, 
outbursts  of  temper  being  rjuite  common  on  the  slightest  provocation* 
Fever  is  absent  in  this  form  unless  complications  exist,  though  when 
severe  joint-troubles  or  endocarditis  is  present  the  tetuperaturc  will  rise. 
Anemia  is  often  present,  and  with  it  heatlaches,  irritable  heart,  and  hemic 
murmurs,  very  rarely  giving  rise  to  symptoms.  Indeed,  in  some  instances 
not  even  a  murmur  can  lie  heard,  though  postmortem  records  of  cases 
with  a  history  of  chorea  sliow  that  in  most  of  them  tlie  valves  are  affected. 
The  mitral  valve  is  most  commonly  involved,  the  endocarditis  usually 
being  of  the  verrucose  type.  There  are  rarely  any  sensory  symptoms, 
severe  pain,  at  all  events,  being  extremely  rare.  Little  dependence  can 
be  placed  on  complaints  of  tingling  or  burning  pain,  unless  it  is  volun- 
tarily spoken  of,  for  the  mental  make-up  of  choreic  patients  is  such  that 
they  are  apt  to  dwell  upon  slight  ailment,s  suggested  to  them  through  lead- 
ing questions.  The  reflexes  do  not  differ  from  those  of  normal  children. 
There  is  a  more  severe  type  of  chorea  in  which  the  movements  are  so 
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pronounced  as  to  incapacitate  the  patient  The  pBychie 
generaliy  more  marked  also,  and  speech  may  be  interfered  with  to  ndi 
an  extent  as  to  render  articulation  unintelligible,  Such  a  ecitiditiim  mty 
occur  primarily,  but  it  is  probably  met  with  more  often  after  one  or  mm 
mild  attacks.  The  gravest  form  of  chorea  is  chaniit  im^mmitns^  in  vMi 
the  movements  are  violent  and  constant.  Speech  19  mncli  alfyfwl^  ift* 
flomnia  is  marked,  and  fever  and  maniacal  delirium  derelop^  foUoml  ii 
some  cases  by  a  typhoid  condition  and  death. 

The  COttrse  is  from  six  to  twelve  weeks,  though  the  most  triiiag 
cases  may  recover  in  a  mouth  or  less.  Others  persist  six  motilhs  or  etm 
more.  In  about  two-fifths  of  all  cases  there  is  more  thaa  one  atladE, 
while  Gowers  has  reported  one  case  in  which  there  were  nine  rwnrrami. 
Dr.  W,  Egbert  KoberUon  observed  the  case  of  a  girl  nine  years  of  ap  m 
whom  the  fii-st  attack  oecarred  at  the  age  of  six.  She  had  fimr  ai^di 
in  three  years,  each  one  being  more  pronounced  than  the  former.  In  0m 
of  my  own  cases  two  attacks  occurred  annually — spring  and  aQtwao — for 
two  years.  A  fatal  issue  is  very  rare  in  children,  and  absolute  reearciy 
is  the  rule.  The  maniacal  form,  which  usually  develops  in  adiilta^  cipe- 
cially  in  pregnant  women,  as  previously  stated,  is  more  often  fat*!,  tb<iii^ 
recovery  is  also  the  rule  in  such  cases, 

Dia^osis. — A»  a  rule,  this  is  quite  simple*  The  age  of  the  ]hImI» 
the  mode  of  onset,  and  the  character  of  the  movements  suffice  to  premt 
mistakes,  though  the  condition  may  be  simulated  more  or  leas  ckiwly  hy 
hereditary  cUaxia,  Here,  however,  the  existence  of  other  casee  ia  tlip 
family,  the  nystagmus,  the  peculiar  scanning  speech,  the  swayinr,  aIiD«^ 
reeling  gait  and  the  tendency  to  contractures  will  usually  be  safficiail  t» 
differentiate.  Yet  all  these  symptoms  may  be  slight,  and  the  can  tmj 
be  under  observation  some  time  before  its  real  nature  is  ascertained.  IV 
same  is  true  of  cerebral  selerom.  It  is  only  by  a  careful  study  rf  meb 
cases  in  their  entirety  that  a  differential  diagnosis  can  be  made.  1W 
movements  may  be  practically  the  same  in  both  conditions. 

It  may  be  well  to  call  attention  to  the  possibility  of  meelieg  with  § 

case  that  has  been  treate<i  by  arsenic  to  the  point  of  saturation^  whea  tW 

|lrue  nature  of  the  trouble  will  be  masked  by  the  arsenic-poiooiiiiig  wBi 

Hgns  of  peripheral  neuritis.     Such  a  case  was  presented  bj  Stei^  it 

^the  Philadelphia  Pediatric  Society  not  long  ago. 

Treatment,— This  is  largely  hygienic — a  fact  that  must  be  stroagi; 
dwelt  upon  in  discussing  with  the  parent  the  management  of  the  falMaL 
The  avoidance  of  all  forms  of  nerve-strain  is  of  the  utmost  importaiice,iiaJ 
the  amount  of  school-work  and  home-study  should  be  carefully  iiK|«tiiJ 
into,  and  all  excess  absolutely  prohibitetK  In  the  milder  fortnsa  f**t  ui 
bed  is  not  imperative,  but  active  exercise  must  be  forbidden,  since  it 
invites  cardiac  troubles,  the  tendency  to  heart-involvement  alrrady  fcenfcg 
great  in  chorea.  In  the  more  severe  forms  rest  in  bed  is  a  jrwir  fud  im»- 
In  any  c»se  an  abundance  of  rest  is  called  for,  and  when  immaaia  '^ 
present  it  should  be  promptly  handled*  An  important  elemeat  ef  tkt 
treatment  that  is  sometimes  indispensable  is  the  change  of  rariToa- 
ment,  associated  with  rest.  As  a  rule,  the  patients  do  best  m  a 
warm  climate  and  at  the  seashore.  The  bromids  should  first  be  tnti 
internally,  and  a  warm  bath  administered  just  before  bedtime.  Ii 
other  cases  morphin  or  chloral  may  be  re<|uired,  thjmgjjyl  must 
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forgotten  thafc  the  latter  is  a  cardiac  depressant;  chloralamid  or  sulfonal 

should  therefore  be  given   the  preference,     Trionitl  hm  also  given  gooci 

Tesults  m  my  handa^     IHje  howels  must  be  regulated,  and  the  diet  should 

be  light  and  wholesome,  with  an  abundance  of  fruit  and  fresh  vegetables. 

When  anemia  is  present,  it  is  to  be  met  by  the  use  of  some  one  of  the 

preparations  of  iron.     Sliould  reflex  irritation  be  found  to  exist,  it  should 

be  eorreete^l  at  once.     Of  the  therapeutics  of  the  disease  not  much  can  be 

said.     We  have  no  specific,  but  the  two  most  useful  drugs  are  arsenic 

and  cimicifuga,  the  former  as  Fowler's  solution,  and  the  latter  as  the  fluid 

extract.     Fowler's  solution  should  be  given  in  3-  to  5-drop  doses  tijree 

times  a  day  for  a  few  days,  and  then  increased  1  drop  per  diein  until 

the   point  of  tolerance  is  reached  or  the  physiologic  action  is  manifest. 

The  remedy  is  now  to   be  continued,  but  in  reduced  dosage.     The  late 

Hiram  Corson  first  warmly  recommended  cimicifuga  in  the  treatment  of 

chorea,  and  I  have  found  the  combined  use  of  this  drug  and  arsenic  to  be 

more  prompt  and  eflicient  timn  the  latter  alone,  particularly  in  protracted 

oases.     Other  drugs  have  been  employed,  but  with  meager  results  ;  among 

"these  are  the  zinc  and  silver  salts  and  belladonna.     Antipyrin  has  also 

\>een  used  a  great  deal  of  late,  but  with  no  more  promise  than  is  given  by 

the  drugs  juBt  enumerated. 


HUNTINGDON'S   CHOREA. 

(ChroTiic  Pr<i(/rtS!tive   Vhnrca.) 

Definition. — An  hereditary  disease  affecting  many  members  of  a 
family,  developing  in  early  adult  life,  and  characteriKed  by  irregular 
musc^ular  contractions,  incoonli nation,  and  progressive  dementia.  The 
disease  wai?  first  deHnitely  described  by  Huntingdon  in  1872,  but  other 
writers  had  already  ulUided  to  it. 

Pathology,— The  changes  found  consist  of  chronic  pachy-  and 
leptomeningitis,  chronic  hemorrhagic  encephiilitis^  characterized  by 
round-cell  infdtration  of  the  cortex,  degeneratiiui  of  the  ganglion-cells, 
proliferation  of  the  neuroglia,  j^clerosis  of  the  bloi>d-vessel^  with  dilata- 
tion of  the  perivascular  and  lymph-spaces,  and  numerous  licmorrhagic 
foci  (Facklam),  There  are  also  atrophy  of  the  brain,  slight  irreguhir 
chaiiges  in  the  spinal  cord,  and  multiplication  of  the  nuclei  in  the 
muscles. 

Etiology *^ — The  disease  is  strictly  hereditary,  and  has  been  traeed 
through  five  generations.  The  offspring  of  parents  that  escape  are  for* 
ever  immtuie.  It  occasionally  alternates  with  idiocy,  epilepsy,  inid 
various  degenerative  conditions.  It  appears  to  be  endemic  in  certain 
[localities,  and  still  exists  upon  the  southern  shore  of  Long  Island,  where 
Huntingdon  first  observed  it. 

Synaptomatolgy* — The  choreiform  movements  commence  insidi- 
ously and  only  in  the  rarest  cases  become  pronounced.  They  are 
usually  susceptible  to  voiimtary  inhibition  and  disappear  during  sleep. 
They  usually  commence  in  one  extremity  and  then  gradually  invade  the 
other  parts  of  the  body.     There  is  considerable  incodrdinaiimi  of  move- 
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ment.     The  mental  symptoms  consist  of  progressive  dementia^  trriti- 
bility  often  attaining  maniacal  violence,  delusions  of  persecution,  itudi 
rapid  diminution  of  intelligence.     In  some  cases  the  mental  changes  i 
very  slight. 

The  course  is  steadily  progressive,  but  the  patient  may  live  to 
ivaneed  atre. 

Diagnosis. — The  only  condition  likely  to  cause  confusion  is  5<"nil«] 
chorea  with  dementia.      In  this  the  mental  symptoms  are  usually  slighl" 
and  the  motor  symptoms  more  violent.     The  family  character  of  the 
disease  is  also   lacking. 

Treatment  ia  entirely  symptomatic. 


RHYTHMia  CHOBEA. 

{HynterU  Chorea.) 


In  this  condition  rhythmic  choreic  movements  occur,  and  affect  an?  of 
the  special  groups  of  muscles  or  the  single  muscles.  It  may  be  confined 
to  the  abdominal  muscles  {mlaam  convuhio7iii),  or,  as  in  a  case  under  mv 
care  at  present,  it  may  involve  only  the  sterno-cleido-mastoid  muscle. 

The  diagnosis  is  readily  assureil  by  the  rhythmic  character  of  the 
movements  occurring  in  an  hysteric  temperament. 


CHOREIFORM  DISORDERS. 


PABAMYOCLONUS   MULTIPLEX. 


Definition*— *Th is  is  a  disease  of  unknown  pathology,  first 
by  Friedreich,  and,  as  its  name  implies,  characterised  by  clonic  contrt^ 
tions  in  various  groups  of  muscles. 

Its  etiology  is  obscure*  Heredity  unqiiostionably  plays  an  impurK 
ant  part,  nearly  all  the  patients  having  among  their  ancestry  cases  of' 
one  or  more  forms  of  nervous  disease.  It  usually  develops  in  early  adtill 
life,  and  is  probably  more  common  in  male^s.  In  one  case  that  I  obsierTwi 
it  was  associated  witlj  idiocy. 

The  symptotns  of  the  disease  consist  of  clonic  contractions,  occur* 
ring  chiefly  in  the  imiseles  of  the  extremities  and  the  trunk  and  rmlf 
occasionally  involving  the  muscles  of  the  face.  These  contractions  are 
very  sudden  ;  so  much  so  that  they  have  been  described  lis  lightningdike. 
Voluntary  movement  diminishes  them  somewhat,  emotional  disturbance 
increases  them  considerably,  while  during  sleep  they  disappear.  The 
power  of  the  muscles,  their  size  and  niUritiou,  remain  unimpaired.  The 
electric  reactions  are  normal,  but  electric  stimuli  and  any  cutanc^ous  trri- 
tatiou  are  apt  to  precipitate  an  attack.  The  (cndon-rt'flcjres  are  incrcaws<Hi 
Sometimes  the  ]>atient  gives  vent  to  a  peculiar  tjnint,  which  is  probaMj 
due  to  involvement  of  the  larynx  and  diaphragm.  In  some  of  the  c»M$ 
sensitive  points  have  been  foiin<l  over  the  spinal  column,  and  not  a 
have  presented  other  stigmata  of  hysteria. 


few 
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The  differential  diagnosis  is  rather  difficult,  as  it  is  necessary  to 
distinguish  the  disease  from  chorea  electrica  and  the  maladie  den  tics  of 
De  la  Tourette ;  between  it  and  the  former  there  is  really  no  essential 
difference.  Chorea  electrica  occurs  in  children,  and  the  spasms  are  per- 
haps less  affected  by  voluntary  movement  and  more  apt  to  be  rhythmic. 
In  the  maladie  des  tics  the  movements  are  more  coordinated,  and  usually 
are  a  repetition  of  some  reflex  or  voluntary  action.  Moreover,  the  patient 
is  apt  to  emit  more  or  less  intelligible  sounds.  If  there  is  any  real  dif- 
ference from  clonic  convulsions  occurring  in  hysteria,  it  is  only  in  the 
presence  of  hysteric  stigmata  in  the  latter  and  the  increase  in  the  muscular 
contractions  under  observation.     The  disease  usually  begins  insidiously. 

In  the  non-hysteric  form  the  prognosis  is  serious,  very  few  of  the 
cases  ever  showing  permanent  improvement. 

The  treatment  consists  of  rest,  hypodermic  injections  of  morphin, 
and  the  application  of  electricity.  The  latter  seems  most  effective  when 
applied  to  the  spinal  column,  a  constant  galvanic  stream  being  employed 
and  the  anode  being  placed  over  the  sensitive  vertebrae.  It  is  not  un- 
likely, however,  that  these  cases  are  of  an  hysteric  nature. 

CHOREA  BLBCTBICA. 

Chorea  electrica  is  the  name  applied  to  at  least  two,  and  probably 
three,  varieties  of  spasmodic  disease.  The  first,  chronologically,  is  that 
of  Bergeron.  The  disease  occurs  most  frequently  in  children  between 
the  ages  of  seven  and  fourteen  years. 

Its  cattsea  seem  to  be  heredity,  anemia,  and  fright.  In  some  cases 
dilatation  of  the  stomach  has  been  observed,  and  it  is  believed  that  it 
bears  somewhat  the  same  etiologic  relation  to  this  disease  that  it  does  to 
tetany. 

Symptoms. — It  usually  commences  rather  suddenly,  and  is  character- 
ized by  lightning-like  contractions  in  the  muscles  of  one  extremity, 
although  occasionally  it  may  affect  the  whole  body.  These  are  somewhat 
rhythmic  and  painless,  and  do  not  affect  the  nutrition  of  the  muscles. 
They  are  slightly  increased  if  the  patient  attempts  to  inhibit  them,  but 
disappear  entirely  during  sleep.  Occasionally  the  respiratory  muscles 
are  involved,  causing  peculiar  sounds.  Ordinarily  the  mind  of  the 
patient  is  unaffected  ;  in  some  cases,  however,  there  is  slight  melancholia 
or  anxiety  during  the  attack. 

The  diagnosis  consists  in  differentiating  the  condition  from  paramyo- 
clonus multiplex  and  the  maladie  des  tics. 

The  prognosis  is  extremely  favorable. 

The  treatment  consists  in  the  administration  of  arsenic  and  the  cor- 
rection of  the  anemia  and  the  gastro-intestinal  disorders  if  any  exist. 

A  second  form,  very  similar  to,  if  not  identical  with,  this  has  been  de- 
scribed by  Henoch.  It  occurs  at  the  same  age,  and  is  characterized  by 
the  same  symptoms,  with  the  difference  that  the  contractions  are  usually 
localized  in  tlio  muscles  of  the  back  and  shoulder,  and  are  almost  iden- 
tical with  those  proiluced  by  a  moderate  induced  current.  Usually  one 
side  of  the  body  is  more  affected  than  the  other. 

The  etiohfiy  aj)pears  to  be  that  of  chorea,  and  cases  have  occurred 
after  acute  articular  rheumatism  and  fright. 


The  prognom  is  somewhat  more  severe  than  in  the  form  described  by 

Bergeron, 

Treatment* — Arsenic  is  without  effect,  but  occasionally  the  bromida 
are  useful,  Henoch  hiriiBelf,  however,  prefers  a  prolonged  treatment  witk 
the  galvanic  current,  which  he  has  seen  produce  cure. 

A  tbiid  *lisease,  chjsely  allied  bv  its  symptoms  with  the  two  precediag:^ 
but  probably  of  very  different  etiology,  h  the  chorea  electrica  of  Dubini 
a  disease  endemic  in  Northern  Italy.  It  occur*  at  all  ages,  affects  botk 
Boxes,  antl  appears  to  be  of  an  in  lections  nature.  Occasion  ally  oongetUoo 
of  the  meninges  has  been  found  ;  in  other  cases  there  are  inflai 
lesions  in  other  parts  of  the  body,  and  particularly  in  the  1  tings. 

Si/mptoms. — The  disease  commences  with  severe  pains  in  the  hmij 
the  neck,  and  the  lumbar  region.  After  a  brief  interval  eontractiont 
occur  in  the  muscles,  usually  appearing  first  in  the  upper  extremities,  but 
rapidly  becoming  general.  They  are  almost  continuous,  and  are  separated 
by  approximately  equal  intervals,  so  that  they  are  distinctly  rhythmic  is 
character.  From  time  to  time  there  are  attacks  of  general  eonvuIsioM, 
that  may  occur  as  often  as  four  times  per  day,  and  are  usually  followed' 
by  paresis  of  the  limbs.  There  is  slight  hyperesthesia  of  the*^8kiu,  nni 
usually  more  or  less  (ever. 

The  protpiomm  is  extremely  unfavorable,  death  occurring  in  IM)  f)er 
cent,  of  the  cases.  The  duration  of  the  diseajse  varies  from  two  or  three 
day 8  to  four  or  five  months,  death  usually  occurring  froni  heart- failure 
while  the  patient  is  comatose. 

No  satisfactory  treatment  has  been  suggested. 


PIBRlLLARy   CHOREA    (MffTVan), 

This  is  an  affection  characterized  by  fibrillary  contractions,  appeftriag 
first  in  the  muscles  of  the  buttocks  and  in  the  posterior  portion  of  tlw* 
thigh  ;  it  may  subsequently  extend  to  the  muscles  of  the  body*  and  e?rt> 
to  those  of  the  upper  extremitievS,  but  never  affects  the  muscles  of  tie 
neck  and  the  face.  It  occurs  between  the  ages  of  sixteen  and  twenty- 
two  years,  and  affects  chiefly  males.  Occasionally  it  follows  exce«*ive 
fatigue.  According  to  Morvan,  the  lesion  is  situated  in  the  anterior  car 
nua,  commencing  usually  in  that  governing  the  sciatic  nerve,  and  exteail* 
ing  upward  for  variable  distances. 

The  m/mptoms  consist  of  irregular  contractions  of  bands  of  fibers  in 
the  muscle,  giving  rise  to  slight  irregular  tremors  and  disappearing  upon 
voluntary  movement.  Occasionally  there  is  a  slightly  increased  secreboo 
of  sweat  in  the  afli*ected  membei-s,  and  the  skin  may  become  somewhit 
pinker  than  normal. 

The  diagnmh  is  easy,  though  the  disease  may  occasionally  be  confinid 
with  the  lightest  forms  of  paramyoclonus  multiplex. 

The  prognosiif  is  favoralde,  though  relapses  sometimes  occur. 

The  treatment  consists  in  the  administration  of  tonioi* 


ATHETOSIS. 

Chorea  affecting  one  side  of  the  body  may  precede  or  follow  in  aitftck 
of  hemiplegia.     In  the  former  case  the  choreic  movements  usually  cam- 
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mence  two  or  three  days  before  the  apoplectic  attack  ;  they  affect  tlie  side  ] 
that  is  sub&equently  to  be  paralyzed,  may  be  more  or  less  severe*,  aivJ  are 
usually  most  pronounced  in  the  arm.     As  soon  as  paralysis  has  occurred 
they  disappear.     Prnt-hemiphfik  ehorea,  on  the  other  band,  cotiies  on 
some  days  or  weeks  after  the  attack,  and  is  usually  pennanetit. 

Athetosis,  a  condition  first  described  and  named  by  Hanimf^nd,  is 
closely  allied  to  post-hcniiplecric  chorea.  It  may  be  either  partial,  affect- 
InfT  one  side  of  the  body  and  following  a  distinct  focal  lesion  of  the 
brain  in  some  part  of  the  motor  tract,  or  else  general,  in  which  case  it  is 
called  idiopathic,  and  is  often  found  in  cases  in  which  a  snbsetiueut  post- 
mortem examinatiMM  fails  to  reveal  any  lesion. 

Patkology. — The  local  lesions  causing  athetosis  are  particularly  those 
of  the  optic  thahimuM.  It  is  also  the  commonest  seijuel  of  cerebral  in- 
fantile palsy.  These  cases  usually  follow  a  circumscribed  encephalitis, 
but  msiy  also  be  due  to  thn»mbosis  or  embolism.  In  any  event,  the  sub- 
ae<|uent  condition  of  the  brain  is  usually  that  nf  porencephalia,  and  it 
may  also  follow  congenital  porencephalic  c<jnditions. 

The  etinhujif  rif  the  idiopathic  or  general  form  is  not  so  well  known. 
It  sometimes  develops  in  children  born  after  prolongerl  and  difficult  labor, 
particularly  when  instruments  have  been  used.  It  may  be  associated 
Mvth  microcephalia,   idiocy,  or  puralvses. 

The  mimploms  of  the  disease  consist  of  peculiar  worm-Uke  movements^ 
most  markcfl  in  the  fingers  and  toes,  and  then  io  the  muscles  of  the 
strm  and  leg,  but  often  also  involving  the  face.  The  movements  of 
the  fingers  are  very  characteriattc,  and  seem  to  be  produced  by  the  com- 
bined action  of  tbe  interosseous  muscles  and  tlie  extensors  of  the  fingers  ; 
as  a  result,  tbe  latter  are  bent  at  the  metacarpo-phalangeal  joints,  whilst 
all  the  phalangeal  joints  are  extended,  in  old  cases,  as  a  result  of  con- 
stant pulling,  usually  somewhat  over-extended.  At  the  same  time  the 
fingers  are  in  constant  irregular  rhythmic  movement.  The  arm  is  swung 
to  ami  fro,  bent  and  straightened  at  the  elbow,  pronated  and  rotated. 
The  movements  of  the  toes  are  analogous  to  those  of  tlie  fingers.  In 
the  muscles  of  tbe  fiice  contractions  ami  relaxatiotis  occur,  giving  rise 
to  peculiar  grimaces  and  somewhat  interfering  with  speech.  In  those 
cases  in  which  athetosis  develops  after  a  lesion  of  the  optic  thabimus 
there  is  often  associated  hemiaDesthesia;  in  those  following  cerebral 
infantile  palsy,  sensibility  is  intact.  The  muscles  show  no  trophic  dis- 
turbances, and,  indeed,  may  be  slightly  bypertropbied  as  a  result  of 
constant  exercise.  The  idiopathic  form  is  usually  bilateral ;  the  fjm't  is 
curious  and  characteristic,  the  patients  appearing  to  be  constantly  on  tbe 
point  of  falling,  although  they  seldom  do  fall,  and  maintain  their  eijui- 
librium  almost  by  a  miracle  ;  whilst  the  arms  swing  violently  and  the 
face  exhibits  a  series  of  grimaces. 

The  iiifferentitl  diagnosh  of  the  disease  must  be  made  from  hemi- 
plegic  chorea,  into  which,  according  to  Leube,  it  may  sometimes  pass, 
hut  the  character  of  the  movements  in  the  two  conditions  is  very  dis- 
tinct. It  is  sometimes  more  diflicult  to  distinguish  athetoid  movements 
limited  to  the  face  from  the  facial  tic  or  fVicial  chorea.  In  such  cases  a 
history  of  some  infantile  cerebral  injury  will  point  to  athetosis,  and  the 
character  of  the  movements  shouhl  also  be  considered. 
^he  proijnons  is  hopeless  as  regards  cure. 
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Treatment. — Improvement  may  sometimes  be  obtained  in  the  idio- 
pathic cases  by  the  administration  of  arsenic  or  the  bromids.  Hammond 
has  employed  nerve-stretching  with  asserted  good  results. 

HABIT  SPASM  (Gowers). 

This  is  not  regarded  as  a  true  form  of  chorea,  though  the  affection  i? 
nevertheless  characterized  by  localized  contractile  movements.  We  owe 
to  Dr.  S.  Weir  Mitchell  the  first  accurate  description  of  "  habit-spasm." 
It  occurs  with  great  frequency  in  girls  from  seven  to  fourteen  years  of 
age.  General  ill-health  (a  neuropathic  state)  seems  to  precede  the  devel- 
opment of  the  disease  in  most  cases,  though  by  no  means  in  all.  Among 
specific  causes  may  be  mentioned  overwork  at  school,  fright,  eye-defects 
(refraction-errors — De  Schweinitz),  nasal  obstructions,  and  the  occurrence 
of  the  disease  in  the  parents  or  other  older  members  of  a  family. 

S3rmptoms. — In  its  commonest  form  there  may  be  seen  9p<umodie 
movements  of  certain  muscles  of  the  face  (grimaces),  particularly  yigoroos 
winking  or  twitching  of  one  side  of  the  mouth  or  of  the  cervical  muscles, 
associated  frequently  with  a  quick  toss  of  the  head  to  one  or  the  other 
side,  and  sometimes  with  a  peculiar  sniff. 

Less  frequently  the  choreic  movements  manifest  themselves  in  a  shrug 
of  the  shoulder  or  a  jerky,  sobbing,  irregular  respiration,  occasionally 
accompanied  by  a  laryngeal  sound — ^a  cough  or  bark.  Some  authors 
mention  strange  tricks  that  are  practised  by  these  children,  and  Osier  ^ 
speaks  of  a  boy  at  his  clinic  who  was  in  the  habit  every  few  moments  of 
putting  the  middle  finger  into  the  mouth,  biting  it,  and  at  the  same  time 
pressing  his  nose  with  the  fore  finger. 

The  prognosis  in  the  immense  majority  of  cases  is  eminently  favor- 
able, recovery  ensuing  within  three  or  four  months ;  but  in  a  small  con- 
tingent the  condition  lasts  throughout  life,  usually  as  a  localized  mus- 
cular spasm  (grimace),  despite  treatment. 

The  treatment  embraces  two  important  steps :  the  removal  of  all 
discoverable  causes,  for  which  a  most  careful  search  must  be  instituted ; 
and  the  betterment  of  the  general  physical  and  psychic  condition. 

In  subjects  whose  health  is  impaired,  efforts  to  restore  the  normal 
vigor  of  the  constitution  by  fresh-air  exercise,  cold  baths  with  friction 
of  the  body-surface,  abundance  of  suitable  food,  massage,  and  the  ad- 
ministration of  hematinics,  particularly  iron,  are  to  be  assiduously  carried 
forward.  Arsenic  has  been  advised,  and  in  one  of  my  own  cases  proved 
curative ;  it  is  to  be  employed  in  augmenting  doses  in  the  same  manner 
as  in  acute  chorea  {vide  p.  1151). 

GENERAL  TIC. 
{Maladie  des  Tics  conmilsif;  Maladie  de  Grilles  de  la  Tourette.) 

Definition. — A  disease  apparently  psychic  in  nature  and  character- 
ized by  coordinated  spasmodic  movements,  explosive  sounds  or  word*, 
and  imperative  ideas,  without  intellectual   disturbance. 

The  pathology  of  the  disease  is  unknown.  It  occurs  in  those  suf- 
fering from  neuropathic  heredity,  and  usually  indirectly.     It  most  fre- 

»  Text-Book  of  Medicine,  p.  996. 


quently  commences  in  childhood — that   i%  before  pubeitr — ^nd  affects 
either  sex.     The  excidiig  eui^e  is  usuallj  softie  emotionii]  dL^'turbmnoQi,! 

Symptoms. — ^The diaeftse  generallj  commenoes in  the ^rincufnrispmtA 
j^hrarum,  the  fiiist  moTement  being  an  uncontrollable  winking.  This« 
ma  a  rale,  is  rapidly  associated  with  moTcments  of  the  muscles  of  the  &ce, 
causing  the  patient  to  ejchibit  Tmous  ffrimacr$  ;  finally,  other  nin*^;le®  of  1 
the  body  may  be  inrolved,  and  the  patient  is  conipefle^l  to  repeat  many] 
times  some  apparently  purposeful  and  cooixlinated  movement^  a$  the 
brushing  away  of  insects  or  the  stroking  of  the  beard.  From  time  to 
time  he  emits  sounds  that  may  be  either  inarticulate  cries  or  imitation 
of  some  animah  as  the  crowing  of  the  cock  or  the  barking  of  the 
dog,  or  the  repetition  of  some  obscene  word  (.coprotalut).  The^^  moxe- 
ments  are  partially  under  the  control  of  the  will,  and  are  diminished  by 
occupation,  but  increased  by  emotion.  At  other  times  the  puient  i:?  com* 
pelled  to  imitate  sounds  that  he  has  just  heard,  no  matter  how  unusual  or 
unexpected  (echalalia).  A  more  curious  symptom  is  the  imitation  of 
movements  that  he  has  observed  {echokine»i9\  which  may  lead  to  most 
absurd  or  painful  re^sults.  I  heard  of  one  man  who  threw  himself  vio- 
lently to  the  ground  when  he  saw  another  man  fall :  and  of  another  Imv- 
ing  killed  his  baby,  which  he  held  in  his  arms,  by  throwing  it  violently 
away  from  him  in  imitation  of  a  man  handling  fagots.  Still  another 
psychic  symptom  is  the  occasiomd  development  of  imperative  ideas. 
These  usually  take  the  form  of  a  desire  to  i*ecall  some  unimportant  word 
or  syllable  {onomatotftania)  or  the  performiince  of  difficult  problems  in 
mental  arithmetic  (arithmomania).  One  of  my  [►atients,  a  boy  of  four- 
teen years,  before  undertaking!  a  dt^fiiiitf  act  would  repeat  the  words 
*'  ten,  ten,  ten,"  tbree  times,  followed  bv  a  rupid  count  of  figures  from 
one  to  ten.  If  riding  in  a  public  couveyanec,  he  would  ilo  the  same, 
endeavoring  to  finish  before  reaching  a  dctinite  place,  as  a  street'Conier, 
or  before  hearing  the  sound  of  the  voice  or  whistle  of  the  eonduetor  if 
in  a  trolley-car.  A  failure  to  iiecoujplish  tlie  task  was  caust*  for  intense 
mental  worry.  These  patients  are  usually  affected  at  tlie  sarui*  time  with 
a  certain  degree  of  melancholia  or  anxiety  that  interferes  to  some  extent 
with  their  normal  life.  The  disease  is,  as  a  rule,  very  obstinate,  and 
ordinarily  continues  througliout  life. 

The  ^fferential  diagnosis  is  usually  rather  difficult.  From 
chorea  it  may  be  distin,^uis]\ed  by  the  coordinated  character  of  the  move- 
ments ami  by  the  presence  of  coprolalia,  also  by  the  fact  tbat  the  move- 
ments oar»  usually  be  controlled  jmrtially  b}-  the  will;  from  bysteria  by 
the  absence  of  sti^rmata  and  the  presence  of  coprolalia;  from  |mniniyo» 
clonus  multiplex  it  may  be  known  by  the  corirdinated  character  of  the 
move  ments  and  the  absence  of  increased  reflexes. 

The  prognosis  is  unfavomble  for  cure;  death,  however,  almost 
never  oeeurs  a^  the  result  of  the  diseas^e. 

The  treatment  is  symptomatie.  and  consists  in  putting  the  patient 
in  the  most  favorable  physical  condition  possible;  also  hydrothorajjy, 
change  of  climate,  tonics,  and  the  correction  of  any  atonic  condition 
are  all  useful  measures.  I'otassium  broiuiil  to  a  certain  extent  controls 
the  paroxysms  when  they  become  very  severe. 
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SAI^TATORIC   SPASM* 
{Jumpers;  Latah:  Falmnn.) 

Definition, —This  is  a  term  appHetl  to  a  peculiar  clonic  contraction 

occurring  in  the  lower  legs  of  a  put i cot  on  atteniptiug  to  stand  uprigii 
The  disease  was  fii-st  described  by  Bamberger.     It  apptjars  to  occur  ma 
frequently  in  men  than  in  women,  and  usually  in  iudividual»  who  hi^ 
sufi'ered  from  other  functional  diseases.     Occasionally  it  appears  ini* 
who  exhibit  hysteric  phenoniena.    The  condition  may  develop  after  i 
exertion,  and  sometimes  appears  durinr^  convalescence  from  an  acute ' 
ease.     In  one  of  my  own  eases  the  condition  suddenly  arose  in  the  cod 
of  habit-chorea.     Saltatoric  spasm  is  not  a  clinical  variety  of  true  ebon 

Symptoms.^ — ^When  the  patient  attempts  to  stand  violent  clonic  i% 
vulsions  take  filaee  in  the  muscles  of  the  legs,  particularly  of  the  cahd 
These  may  cause  the  patient  simply  to  rise  on  his  toes^  or  they  may  bei 
severe  as  to  cause  him  to  spritjg  from  the  ground,  in  which  case  he  uinia 
falls.     As  soon  as  he  lies  down  the  spasms  disappear,  but  they  may  & 
produced  in  patients  lying  in  bed  by  pressing  against  the  feet. 

The  prognosis  is  generally  favorable.  The  attacks  usually  last  f<ff 
a  period  of  from  two  days  (Gowers)  to  a  few  weeks,  but  a  few  case0  We 
been  recorded  that  persisted  throughout  life.  Gowers  recommends  di*- 
phoretic  treatment.  Antispasmodics  may  also  be  employed,  and  in  ihoae 
cases  with  hysteric  stigmata  suggestion  is  useful. 

CHOREA  MAJOR. 
{Pandemic  Chorea.) 

This  is  a  form  of  hysteria  {hysteric  chorea).  ^  _ 

Ages  it  prevailed  as  a  pandemic  affection,  and  was  definitely  traceable  Uf 
religious  ardor,  excitement,  or  feeling.  Writers  upon  tlie  subject  fr^^ 
quently  instance  an  outbreak  that  occurred  among  the  pioneer  settler*  t^^ 
Kentucky,  The  convulsive  movements  are  general,  violent,  and  eontini^^ 
ous ;  they  are  aggravated  by  attempts  at  voluntary  control. 

The  diagnosis  rests  chiefly  upon  the  causal  religious  excitement,  the 
character  of  the  convulsions,  and  the  associated  hysteric  manifestationiL 

The  treatment  is  wholly  mental  and  morale  with  the  occasional  u« 
of  drugs  to  produce  quiet  and  sleep. 


As  early  as  the 


PARALYSIS  AGITANS 

(Shakifuj  PaUy;   Parkinnofi^M  IJisetue,) 

Definition,— A  chronic  disease  characterized  by  a  treiDor  ;  hv  I 
peculiar  character  of  the  speech  and  gait,  and  by  a  progresaiTe,  bat  vc 
seldom  complete,  loss  of  power. 

Pathology,— Lesions   that  are  probably  only  senile  in  ty|>e  hit 
been   fre*|uently  described.      There  are  peri-  and  endarteritis,  irr 
degenerations  in  the  posterior  columns,  and  numerous  amyloid  bodi**- 
(hher  observers  have  notetl  changes  in  the  motor  cells  of  the  ccrebnl 
cortex. 

etiology. — Paralysis  agitans  is  a  disease  of  adult  life,  developing  iA. 
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the  large  tnajoritv  of  cases  between  the  fortietli  and  forty-fifth  years  ;  it 
is  met  with  more  often  in  men  than  in  womeu.  No  definite  etiologic  fac- 
tor is  known,  llioiigb,  OvS  with  most,  if  not  all,  nervous  diseases,  it  is  pre- 
disposed to  by  lueiital  strain,  worry,  or  trouble  of  any  kind. 

Symptoms^ --^T he  fii^t  evidence  of  the  disease  is  the  tremor^  slight 
at  first,  and  in  the  extremities,  the  hand  usually  being  the  first  to  betray 
it.  The  movement  is  very  chanicteri.stii\  the  thumb  and  fore  finger  being 
approximated  as  in  the  act  of  making  a  pill.  At  the  same  time  the  liand 
is  semi-rotated  and  the  forearm  trembles  more  or  less  as  a  whole.  The 
upper  arm  is  either  but  slightly  or  not  at  all  affected.  The  legs  are  also 
but  slightly  implicated.  The  tremor  is  most  notieeatde  when  the  patient 
is  sitting  with  one  leg  crossed  over  the  other,  the  foot  then  being  sure  to 
be  in  more  or  less  constant  motion.  When  the  head  is  involved  (rather 
the  exception  than  the  rule)  the  motion  is  a  nodding  one.  The  tremors 
cease  when  the  patient  sleeps,  but  are  continuous  during  waking  houni, 
though  it  is  not  rare  to  meet  with  cases  in  wliich,  during  purposeful  acts 
necessitating  the  use  of  the  affected  parts,  the  tremors  diminish  or  even 
cease  temporarily,  to  return  as  soon  as  the  voluntary  motion  is  completed. 
The  latter  movements,  it  will  be  noticed,  are  awkward,  and  as  the  disease 
advances  they  become  more  and  more  stiff.  This  rtgiditf/y  with  its  conse- 
fjuent  impairment  of  activity,  is  another  cardinal  feature  of  the  disease. 
The  patient's  movements  are  slow^  and  apparently  measured.  There  is 
some  impairment  of  power  also,  but  it  is  slight,  and  may  be  rather  from 
disease  than  from  a  direct  nerve-  or  muscle-involvement. 

Two  of  the  most  striking  synijitoms  of  the  disorder  are  the  (jfiit  and 
attitude  of  the  frntient.  He  walks  with  head  and  boily  bent  forward, 
eyes  directed  toward  the  ground  a  short  distance  ahead,  and  takes  short, 
mincing,  and  somewhat  hurried  steps  {fefttination),  giving  one  the  im- 
pression that  he  is  about  to  fall,  whieli  he  wonkl  do  but  for  each  successive 
Btep,  wliich,  as  it  were,  gives  him  a  fresh  center  of  gravity.  His  station 
is  equally  striking.  The  head  and  hack  are  bent  forward,  tlie  feet  are 
kept  some  little  distance  apart,  and  one  in  front  of  tbe  other^  while  the 
arms  are  slightly  Hexed  ;ind  pendulous.  From  time  to  time  the  patient 
will  make  a  slight  forward  movement  { propuhioH)^  or  else,  if  walking, 
bend  or  fall  backward  {rrtnqmhion).  The  facial  muscles  are  set, 
the  eyebrows  arched,  and  the  whole  expression  is '*  nuisk-like."  Tbe 
general  slow  character  of  all  movements,  except  walking,  which  is  neces- 
sarily quicker,  ivS  imparted  to  the  speech,  tliougb  sifter  a  sentence  is  begun 
the  balance  may  be  rendered  normally  or  even  hurriedl3^  The  voice  may 
be  high-pitched.  There  are  no  trophic  or  sensory  symptoms,  and  the 
reflexes  are  normal.  Apart  fnun  the  diffidence,  amounting  in  some  cases 
to  a  positive  dislike  for  meeting  peo[de,  and  the  melancholia  occasionally 
induced  by  brooding  over  the  affliction,  there  are  no  mental  changes. 

Course. — The  disease  is  almost  always  of  slow  onset  and  of  insidious 
progress.  Very  rarely  the  earlier  symptoms  may  develop  somewhat  rap- 
idly, but  in  every  case  their  further  progress  is  slow.  Disappearance  of 
tremor  has  been  observed  in  the  side  affected  by  a  subsequent  hemiplegia. 
The  course  maybe  interrupted  from  time  to  time;  even  seeming  im- 
provement may  take  place,  but  it  is  not  maintained.  The  disease  lasts 
for  years,  and  the  patient  usually  dies  of  some  intercurrent  disease. 

The  diagnosis  is  not  at  all  difficult  when  the  tremor,  attitude,  gait^ 


TETANY.  11  Gl 

ses  of  true  tetany  or  are  hysteric  in  nature.  There  is 
that  it  is  due  to  an  intoxication  occiifring  in  the  course 
rbid  condition.  Tetany  m  frequently  associated  with 
jit  also  occurs  in  connection  with  gastro-intesitinal  dis- 
filatation  of  the  stomach,  diarrhea,  and  intestinal  para- 
^natiev  and  lactation,  and  it  is  associated  with  the  nivx- 
J  vidopH  after  the  removal  of  the  thyroid  gland*  Exposure  to 
^aen  preceded  the  disease.  Occupation  seems  to  exert  a  reraark- 
Juence  upon  the  predisposition  to  it.  the  great  majority  of  those 
bein|T  shoemakers  or  tailors.  In  chihlhood  males  are  far  more 
luently  attackefl  than  females,  but  in  adult  life  this  proporrion  is  re- 
rersed*  Heredity  miiy  have  some  influence,  since  tetany  ofren  occurs  in 
several  members  of  the  same  family.  It  is  much  more  common  in  the 
printer  months,  and,  curiously  enough,  it  appears  to  be  endemic  in  certain 
ocalities,  particularly  Leipaic  and  Vienna. 

The  symptoms  fall  natumlly  into  two  groups :  (1)  Those  of  the  par- 
>xy8in,  and  (2)  Those  of  the  interval.  (1)  The  fiarst  symptoms  of  an  attack 
[usually  consist  of  peculiar  sensory  disturbHnces  in  the  limbs,  either  ting- 
ling, formication,  ]>ain,  or  numbness,  and  these  may  precede  the  attack  for 
aome  hours  or  even  days.  Stiffness  of  the  muscles  usually  begins  in  the 
fingers.  There  may  be  slight  clonic  movements  at  first,  but  this  is  not 
frequent.  The  limbs  are  symmetrically  involved.  The  stpasm  commences 
first  in  the  hand,  the  fingei*s  being  straightened  and  flexed  upon  the  hand, 
and  bunched  so  that  the  hand  lias  been  likened  to  that  of  the  scrivener 
or  obstetrician.  The  spasm  then  extends  to  the  muscles  of  the  forearm 
and  arm,  and  usually  also  to  the  feet  and  lower  limbs.  If  the  cramp  is 
slight,  the  pain  may  be  insignificant,  hut  oniinarily  it  is  severe,  and  is 
inereasetl  by  attempt^s  to  overcome  the  contractures.  The  muscles  are 
hard,  painful  upon  pressure,  and  occasionally  fibrillary  twitch ings  may  be 
observed.  There  is  sometimes  a  slight  edema,  and  often  sweating  of  the 
limbs.  The  paroxysms  may  last  for  several  minutes  or  for  several  hours 
or  even  days,  and  may  even  persist  during  sleep.  If,  however,  the  period 
18  very  long,  remissions  are  usually  observed.  Sometimes  a  series  of 
paroxysms  may  occur  with  considerable  regularity.  Attacks  are  more 
likely  to  occur  at  night,  and  they  may  also  be  brought  on  by  prolonged 
and  severe  muscular  effi>rt,  or  by  emotional  shocks.  Besides  the  parea- 
thesise  in  the  affected  extremities,  the  patient  may  sufl'er  from  severe 
headache  or  pain  in  the  back  and  neck, 

(2)  The  Bymptoms  of  the  interval  are — Trmtmeau's  mgn — /.  e.  the 
possibility  of  causing  an  attack  by  prolonged  pressure  upon  the  main 
nerve-trunks  or  vessels  of  the  limbs.  Friinkel-Hochwart  has  shown  that 
pressure  upon  tlie  nerves  is  essential :  pressure  upon  the  vessels  acting 
secondarily  if  at  all.  Vftrostek^s  ^ign  is  a  peculiar  excitability  of  the  mus- 
cles of  the  face,  so  that  spa^^ms  are  produced  if  the  trunks  of  the  facial 
nerve  are  lightly  percussed  by  a  hammer.  This  occurs  in  other  condi- 
tions, particularly  the  cachexia*,  but  in  most  cases  of  tetany  the  spasm 
occurs  if  the  skin  of  the  face  is  lig!itly  stroked  ;  ami  this  reaction  appears 
to  be  pathognomonic.  h*rh^»  mtfn  cniisists  of  a  greatly  increased  electric 
excitability  of  the  muscles,  and,  oreasionally,  of  an  alteration  of  the  electric 
reaction,  so  that  ACIC  may  be  greater  than  KCIC.  Moreover,  AOTe  is 
often  obtained,  and,  in  at  least  2  cases,  KOTe  has  also  been  noted.     The 
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and  rigidity  have  developed.     During  the  earlier  stages  it  may  be 
founded  with  niultiple  ^elerostis,  thout^h  this  condition   develops  earlic 
and  tlie  vulitional  character  of  the  tremor,  the  nystagmus,  and  the 
nin*r  speech  should  .serve  to  differentiate  it* 

Treatment. — The  medical  management  of  the  disea««  ia  absolnidf ' 
without  avail.     No  drug  has  been  founcl  to  exercise  the  slightest  influence 
on  it.s  course.      Graduated  exercise,   however,  tepid   bathft,  and  tniiange 
should  be  employed  to  keep  up  the  tone  of  tlie  mus*cle«* 


OTHER  FORMS  OF  TREMOR. 

1.  Hereditary  tremor  has  been  ilescribed  bv  C*  L.  Dana,  who  h 
reported   interesting  eases.      It  may  commence  in  infancy  and  contmi 
till  old  lige,  unaccompanied  by  detectable  lesions* 

2.  Simple  tremor,  lasting  a  longer  or  shorter  period  (oftener  it  i»  cchp- 
paratively  brief),  is  a  rare  condition  and  without  serious  possibilities.  It* 
etiology  is  unknown,  though  it  is  sometimes  aggravated  by  nervous  sliocb 
and  otiier  debilitating  conditions. 

3.  Senile  tTremor. — Tliis  is  common  in  old  persons,  and  rarely  appeun 
before  tbree-score-and-ten  years.  It  is  excited  by  muscular  motions,  it 
always  fine,  and  affects  chiefly  the  hands  an<l  arms:  more  rarely  the  oeck 
is  also  involved,  and  the  head  may  then  be  seen  to  tremble. 

4.  Toxic  Tremor. — This  results  from  tlie  actinn  of  alcohol,  lead,  m< 
cury,  iobacc<j,  and  otiier  poisonous  substances.     I  recently  giaw  a 
followed  tlie  prolonged  nse  of  arsenic  for  an  anemic  condition. 

5.  Smoker's  tremor  is  a  recognized  variety.  The  tremulonstoen  pro- 
duced by  alcohol,  lead,  nud  opium  will  be  consjdere<l  in  the  diinniatJon  of 
poisoning  from  these  sul>stances  (ride  The  Intoxications), 

6.  Hysteric  tremor  will  receive  more  elaborate  mention  els€whert(i 
Hysteria,  p.  1168). 
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TETANY. 


Definition,— A  disease  of  unknown  cause,  chamcteirixed  by  pimi* 

ysms  of  tonic  cramp  that  usually  affect  the  flexor  muscles  of  the  extrcnu- 
ties,  by  sensory  disturbances,  and  by  a  peculiar  alteration  of  the  eleetiit 
reaction  of  tlje  mnscles. 

Pathology, — Distinct  morbid  lesions  of  the  nervous  sygtem  have  »' 
been  fcitmd  in  all  cases.     Slight  vascular  changes  in  the  brain  and  m\ 
and  vacuolization  of  the  ganglion-cells  have  been  des<Tibed.  b«t  these  » 
not  pecnliar  to  this  disease.     It  haa  been  supposed  that  changes  ought 
be  found  in  the  motor  nerves,  but  the  most  careful  observers  have  failei' 
to  detect  them. 

etiology* — Tetany  may  occur  in  epidemic**  and  has,  therefore.  b«c 
supposed  to  be  infectious.     There  is  some  doubt,  however,  whether 
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epidemics  are  caaes  of  true  teUny  or  are  liysteric  in  niiture.     There  is 
also  some  evi(k»nce  tbat  it  is  dne  to  an  iiiU>xication  oocurriritr  in  the  eoiirae 
of  some  other  morbid  condition.     Tetany  is  tivquentl)^  associated  with 
infections  diseakses  :   it  also  occurs  in  connection  with  gasttro-intestinal  dis- 
orders, especially  ililatatioti  of  tlie  stomach,  diarrhea,  and  intestinal  para- 
sites, during  y»regnancY  and  lactatjoti.  and  it  is  associated  with  tlie  myx- 
edema tliat  de\  elofiH  aher  the  removal  of  the  thyroid  gland.    Exposure  to 
cold  iuis  often  preceded  the  disease.    Occupation  seems  to  exert  a  remark- 
able inHtience  upon  the  predisposition  to  it,  the  great  majority  of  those 
affected  being  shoemakers  or  tailors.     In  childhood  male^  are  far  more 
frequently  attackeil  than  females,  but  in  a<lult  life  this  proportion  is  re- 
versed.    Heredity  may  have  soiue  influence,  since  tetany  often  occurs  in 
several  members  of  the  same  family.      It  is  much  more  common  in  the 
^winter  months,  and,  curiously  enough,  it  appears  to  be  endemic  in  certain 
localities,  particularly  Leipsic  and  Vienna. 

The  symptoms  fall  naturally  into  two  groups:  (1)  Those  of  the  par- 
oxysm,  and  (2)  Those  of  the  interval.    (1)  The  first  symptoms  of  an  attack 
usually  consist  of  peculiar  sensory  disturbance^^  in  the  limbs,  either  ting- 
ling, formication,  pain,  or  nnmlmess,  and  these  may  precede  the  attack  for 
£ome  hours  or  even  days.     Stiffness  of  the  muscles  usually  begins  in  the 
fingers.     There  may  be  slight  clonic  movements  at  first,  but  this  is  not 
frequent.     The  limbs  are  symmetrically  involve*!.     The  ^pagm  commences 
first  in  the  hand,  the  fingers  being  straightened  and  flexed  upon  the  hand, 
and  bundled  so  that  the  hand  has  been  likened  to  that  of  the  scrivener 
or  obstetrician.     The  spasm  then  extends  to  the  muscles  of  the  forearm 
atid  arm,  and  usually  also  to  the  feet  and  lower  limbs.     If  the  cramp  is 
slight,  the  pain  may  he  insignificant,  but  ordinarily  it  is  severe,  and  is 
increased  by  attempts  to  overcome  the  contractures.     The  muscles  are 
hard,  painful  upon  pressure,  and  occasionally  fibrillary  twitchings  may  be 
observed.     There  is  sometimes  a  slight  edema,  and  often  sweating  of  the 
limbs.     Tlie  paroxysms  may  last  for  several  minutes  or  for  several  honrs 
or  even  days,  and  may  even  persist  during  sleep.     If,  however,  the  period 
is  very  long,  remissions  are  usually  observed.     Sometimes  a  series  of 
paroxysms  may  occur  with  considerable  regiilarity.     Attacks  are  more 
likely  to  occur  at  night,  and  they  may  also  be  brought  on  by  prolonged 
and  severe  muscular  eftort,  or  by  emotional  shocks.     Besides  the  pares- 
thesise   in   the   aflTected   extremities,  the   patient  may  suffer  from   severe 
headache  or  pain  in  the  back  and  neck, 

(2)  The  gymptoms  of  the  interval  are — Trnumeaus  %ign—L  e.  the 
possibility  of  causing  an  attack  by  prolonged  pressure  upon  the  main 
ner\"e-triinks  or  vessels  of  the  limbs.  Fran kel-Hoch wart  has  shown  that 
pressure  upon  the  nerves  is  essential ;  pr€\ssure  upon  the  vessels  acting 
secondarily  if  at  all.  <Jhv(mtek*s%itjn  is  a  peculiar  excitaliility  of  the  mus- 
cles of  the  ftice,  so  that  spasms  are  produced  if  the  trunks  of  the  facial 
nerve  are  lightly  percussed  hy  a  hammer  This  occurs  in  other  condi- 
tions, particularly  the  cachexije,  hut  in  most  cases  of  tetany  the  spasm 
occurs  if  the  skin  of  the  face  is  liglilly  stroked  :  and  this  reaction  appears 
to  be  pathognomonic.  Erh*g  »ujn  consists  of  a  greatly  increased  electric 
excitability  of  the  muscles,  and,  ficcasionally,  of  an  alteration  of  the  electric 
reaction,  so  that  AOIC  may  l)e  greater  tlian  KCIC.  Moreover,  AOTe  is 
often  obtained,  and,  in  at  least  2  cases,  KOTe  has  also  been  noted.     The 
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last  two  reactions  occur  in  no  other  condition*  Jloffmannt  mffn  cooiiitel  _ 
an  increased  reaction  of  the  sensory  nerves  to  electric  stirattli.  The  tm» 
of  the  patient  is  pecoliar  and  characteristic.  The  face  is  slightly  bwoHcti, 
duskj,  and  expressionless,  but  if  carefully  examined  usually  no  edema  (an 
be  detected.  Often  this  swelling  is  also  found  in  the  hands  and  feet, 
may  be  associated  with  distinct  enlargement  of  the  veinF.  Even  dar 
the  interval  the  feet  when  at  rest  have  a  tendency,  particularly  in  child 
to  assume  a  slightly  inverted  and  extended  position. 

The  net! HO n/  dhturbances  are  of  considerable  importance.     Often 
the  affected  limbs  there  may  be  slight  diminution  in  sensibility.    In  mV 
tion  to  this,  there  are  changes  that  can  only  be  described  as  true  hyste 
stigmata — L  e,  hemianesthesia,  or  symmetric  areas  of  insensibility  Uyfi 
or  touch.     Often  there  are  points  of  special  sensitiveness  on  the  ^nii 
column,  and  in  some  cases  pressure  upon  these  will  precipitate  an 
Distinct  trophh*  ehanges  have  also  been  observed,  consisting  of  he 
eruptions  along  the  course  of  the  nerve-trunks,  falling  out  of  the  bair,i 
sometimes  even  painless  ulceration.     The  contractures  are  not  inva 
limited  to  the  extremities.     Sometimes  the  muscles  of  the  neck.  back^M^ 
larynx  are  involved;  sometimes  also  the  diaphragm,  and  occasion 
compressor  urethrie.     Involvement  of  the  larynx  gives^  rise  to  at 
respirjition  ;  involvement  of   the  diaphratrm  to  severe  dyspnea;  wl 
the  urethra  is  comjiressed  tliere  is  retention  of  the  urine.      Fever  wx 
in  about  one-half  the  cases ;  it  is  slight  and  generally    limited  W 
paroxysm.     The  urine  usually  contains  a  large  amount  of  p]io®pk»lj 
and  less  frequently  indicnu  is  present  in  excess. 

The  diflFerential  diagnosis  is  very  eiisy.  as  n  rule,  if  the  paliral^ 
seen  tluring  a  jiaroxysnu     The  severer   furms   may,    howevt'r,   be 
founded  with  tetami%  or  memuffitis^     Tetany  can  be  distinguish etl  frt 
the  former  by  the  fact  that  the  spaam  begins  at  the  periphery  and 
affects  the  muscles  of  the  jaw.     From  the  latter  it  may  be  uiagno 
the  absence  of  coma  and  the  slighter  dtgree  of  fever.      The  dia 
from  certain  forms  of  ergotimn  is  more  diflicult,  and  can  often  be 
only  by  careful  attention  to  the  etiology.     The   hif»teric  fortnn  caiiD 
always  be  differentiateJ,  for,  as  has  been  stated  nbovc,  hysteric  sti^ 
cx!cur  in  true  tetany  j  but  an  epidemic  occurring  among  young  won 
should  give  rise  to  u  suspiciou  of  the  true  nature  of  the  mutady. 

Prognosis* ^ — The  duration  varies  from  a  few  days  to  many  monll 
the  most  obstinate  forms  being  those  due  to  thyroidtH^tomy  and  chronic 
diarrhea.  The  disease  cannot  be  said  to  have  disappeared  until  the  cb»- 
racteristic  symptoms  of  the  interval  (Trousseau's,  Erb's,  and  Chvostefc* 
signs)  can  no  longer  be  elicited.  The  prognosis  is  usually  favonWe. 
nearly  all  cases  tending  to  spontaneous  cure.  Death,  however,  may  occur 
from  chronic  diarrhea,  from  respiratory  failure  when  the  diaphragia  ii 
involved,  and  from  cachexia  strumipriva. 

The  treatment  is  purely  symptomatic.  The  patient  should  be  plactd 
in  the  most  favorable  hygienic  conditions  and  given  plenty  of  nonmhi9{ 
food.  During  the  spasm  bromids  or  chloroform-inbalations  seem  tagift 
the  best  results.  The  most  important  therapeutic  measure  is  the  conw^ 
tion  of  the  underlying  cause.  Thus,  in  children  rachitis  is  almost  iuvin- 
ably  associated  with  tetany,  and  the  most  efficient  remedies  are  iron  *B<i 
ood-liver  oih     Intestinal  disorders  should  be  treated  according  to  tk»_ 
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principles  laid  down  in  the  discussion  of  these  diseases.  The  form  due  to 
removal  of  the  thyroid  ghmd  always  disappears  under  a  course  of  thyroid- 
medication,  while  that  occurring  during  pregnancy  usually  persists  until 
delivery. 


INFANTILE  CONVULSIONS. 

(  Eda  mpsia  In/a  n  it  lis, ) 

Undei^  this  term  are  grouped  a  number  of  conditions,  with  convulsive 
attacks  as  the  common  symptoms. 

Pathology-— The  pathologic  changes  may  be  divided  into  two 
groups;  (1)  those  bearing  an  etiologic  relation  to  the  convulsive  attacks, 
and  (2)  those  that  arc  merely  consecutive.  Among  the  ft>rnier  are  me- 
ningeal hlec^ding,  timxor^  gliosis  (either  hypertrophic  or  atrophic^  find 
liydrocephjiliKs.  Then  there  are  general  con iJit ions  that  seem  to  predis- 
jx>se  to  this  condition  or,  at  any  rate^  are  freijuejitly  associated  with  it, 
eiich  a^  raeliitis.  The  eonseeutive  lesions  are  tieniorrhages  into  the 
meninges  or  into  the  Puhstanee  of  the  brain  and  tlie  spinal  eord,  an  in- 
crease in  the  amount  of  cerchro-spinal  fluid,  and  congestion  of  the  pia 
or  the  suhstance  of  the  brain. 

The  causes  are:  1.  Organic  brain  lesions.  2.  Neuropathic  ten- 
dency, that  is  manifested  later  as  hy.steria  or  epilepsy.  ^1  Emotional 
disturbances,  as  fright.  4.  Rickets,  in  about  30  ]>er  <*ent.  of  all  rases» 
5.  Acute  infectious  disease,  es?peeially  as  an  initial  .symptom  of  pneu- 
monia, and  more  rarely  of  scarlet  fever,  small -pox,  aiol  i>eruicious  ma- 
larial infeetion.  6.  Inflamnmtion  of  the  serous  memhranes,  as  menin- 
gitis, when*  the  relation  is  direet,  or  pleuritis  or  peritonitis-  7.  Kidney 
disease,  in  which  they  are  uremic,  8.  t*eripheral  irritation;  dentition 
has  long  been  suftposed  to  he  a  chief  factor  in  their  causation,  but  it  is 
now  believed  that  the  chief  cause  is  the  presence  of  rickets.  Intestinal 
parasites  have  also  been  found,  partieularly  the  a.scaris  lumbricoides, 
and  the  eon  pulsions  have  ceased  after  their  expulsion,  9.  Debility, 
especially  that  resulting  fnmi  gastro- intestinal  di sonic r,s. 

The  symptoms  of  the  attack  vary  according  to  its  intensity.  In  the 
most  severe  form  they  resemble  in  all  respects  those  of  an  epileptic  seiaure. 
At  first  the  eyes  deviate  upward  or  to  one  or  the  other  side,  and  the  gaze 
becomes  fixed  and  staring;  next  there  are  twitehwffs  of  the  muselfs  of  the 
face,  sometimes  slight  and  limited  to  one  side,  and  sometimes  general, 
often  involving  the  muscles  of  mastication  and  giving  rise  to  trismus  or 
gnashing  of  the  teeth.  Next  there  are  tetanic  cmifrndmiis  of  the  extrem- 
ities, the  fingers  being  strongly  flexed,  the  hands  flexed  upon  the  arms, 
and  the  feet  in  the  position  of  pes  equinus  or  sometimes  in  the  dorsal 
flexion,  and  both  legs  and  arms  rigidly  extended.  Often  the  muscles  of 
the  trunk  are  involved,  and  there  is  either  opisthotonos  or  respiratory 
cramp,  with  excessive  hardness  of  the  abdominal  muscles.  This  rigid 
condition  is  interrupted  at  brief  intervals  by  sudden  twitchings,  or  occa- 
aionallv  the  convulsion  becomes  clonic  instead  of  tonic^  and  there  are  re- 
peated extensions  and  contractions  of  the  extremities,  shaking  of  the  head, 
and  quivering  of  the  whole  body.     As  a  result  of  the  respiratory  cramp. 
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(Tiffinoih  rapidly  cU*velo|m  and  may  reacli  an  extreme  cle;iri*«.  ITii*  httr*] 
reHftinitiniiB  j/ive  rise  to  a  fojun  that  collects  about  the  lip  -  yftift 

ujixe*l  with  bIo(Kl  tVoiu  the  Ijitten  tongue.     Urine  i^  ofu^n^  n  -»  OM^ 

sionally,  pa^^sinl  involuntarily.  In  nearly  all  ea^t*^  luicoitscMumai  b 
complete*  Many  of  the  slight  attacks  are  accompjuiitHi  by  a  cry  or  by  lA 
attacU  of  screaming.  The  tetanic  state  usually  ]nsis  for  a  nuDUte  <ir  two; 
then  there  are  a  few  clonic  tuovcments,  relaxation  hecomin^j  ni|ittUir  coo* 
plete,  auil  the  sim^ui  is  ended  by  a  few  deep  respirations-  The  ebifd  nmy 
return  to  consciuusiie»A,  although  it  in  uj*u silly  drowsy  or  stupid,  ur  if  may 
pa.H8  into  a  deep  ^leep  from  which  it  cannot  be  aroused.  Often  in  tb«?  In* 
ter  condition  attacks  will  recur  at  irregular  intervals,  an^l  sonietinie^  i 
single  attack  may  continue  for  some  time,  although  from  time  to  m 
there  are  slight  twitch ings  followe<l  by  partiiil  relaxation  {fft/ftUM  ethn 
tkus — Lewis).  The  attack  may  come  on  suddenly,  or,  as  is  more  fire^ 
fjuently  the  case,  it  may  be  preceded  by  a  i»eriod  of  rest1e»snegs  snd  ini- 
taliility.  A  milder  form  of  the  spasm  f^onsists  of  sudden  fixation  of  th« 
eyas  slight  twitching  of  the  body,  and  a  peculiar  ilu^ky  pallor  that  pasKi 
away  in  a  few  moments.  In  other  rare  cases  consciousness^  inny  persist, 
although  the  patient  is  afdm.sic.  Laryngismus  stridulus  is  an  analo/^mu 
condition  (ride  Disease?*  of  the  Larynx,  p.  481). 

The  diagnosis  of  the  condition  r**  very  easy,  Tlie  rcK'rtgnitrqci 
the  cause^  however,  is  very  important  and  often  difficult.  Every 
should  bo  first  examined  for  ricketa,  and  then  the  gums  fi^hould  be  invttk 
tigated ;  also  the  condition  of  the  child's  nutrition  and  the  presence  of 
symptoms  of  ga-^tric  or  enteric  irritations.  If  fever  exists,  it  U  jinpoit* 
ant  to  discover  its  cause.  The  character  of  the  convul^sion  is  nftt'O  i*f 
value  in  distinguishing  between  the  idiopathic  or  reflex  type  mid  ibaS 
due  to  organic  braio-disejuse.  Convulsions  beginning  immediately  \ 
birth,  or  an  injur)%  either  persisting  or  else  <lisj^ppearing  gradually,  mre  pr 
ably  caused  by  meningeal  hemorrhage.  An  attat^k  of  a  Jaeksonian  type 
wouM,  of  course,  indicate  the  presence  of  a  focal  lesiim ;  and  if  thii  be  a 
tumor,  there  will  probably  be  bulging  of  the  anterior  fontanel,  »rrrr» 
headache,  and  the  ophthalmoscope  will  reveal  a  neuro-rrt initio.  If,  after 
the  attack,  pareses  or  paralyses  are  present,  a  focal  lesion  is  ^tili  m«j» 
likely.  Hydrocephalus  is  usually  recognized  with  ease.  Some  CMCii 
exist,  however,  in  which  it  is  impossible  to  discover  any  adorpintr 
cause. 

The  progtlOSis  varies  according  to  the  c*tiology.  In  cases  with 
organic  brain-disease  it  is  unfavorable  as  regards  cure.  In  those  forms 
that  precede  epilepsy  or  functional  nervous  diseases  the  sfMVsms  nstiallj 
disapj>ear  after  the  firat  dentition,  and  the  patients  appear  to  have  rw»f- 
ered  for  a  time.  In  those,  however,  in  whom  the  symptcuiui  are  due  la 
some  peripheral  irritation  or  to  rachitis,  the  outlrx>k  is  fair,  altfaoogb 
even  these  now  and  then  develop  into  permanent  epilej>^y.  The  coovd* 
g-ions  themselves  are  cither  often   lup  fatal,  or  so  exhattJitaii^  to 

the  patient  tluit  he  succumbs  readily  i  incase  that  pn>duoed  thooi* 

In  these  cJises  the  prognosis  depends  up«in  the  frequency  and  nevenly  ef 
the  attacks,  death  usually  terminating  tho*ie  in  which  the  3V  *r  -  lampti* 
CUB  has  been  established.     The  progno;«is  for  ultimate  cure    i  iboiii 

jiart  upon  the  b.*ngth  of  time  that  the  condition  has  existed  ;  il  ~  -  » 

short  time  before  an  arrest  has  been  established,  recurrence  id  i  »i 


OOCUPA  TIOS-NEUEOSES, 


11G5 


likely.     Gowers,  however,  says  that  even  after  a  year's  duration  perma- 
nent cure  may  sometimes  be  obtainetL 

The  treatment  imturally  falls  into  two  parts — that  of  the  attack  and 
that  of  the  intervul.     Unquestionably,  the  most  efficacious  antispasmodic 
^at  we  po>se9s  for  this  condition  is  chloroform,     A  few  drops  may  be  put 
upon  a  handkerchief  and  held  csneftdly  over  the  nose  and  mouth  of  the 
little  patient.     A  very  small   (juniitity  usually  suffices,  and  the  effect  is 
almost  instantaneous.     In  addition  to  thi.s,  chloral  jind  the  hromids  may 
be  given  by  the  rectum,  and  it  is  often  useful  to  add  to  these  one  of  the 
coal-tar  antipyretics,   particularly    antipyrin.      Morphin    may   be    given 
hypodermically.     Formerly  hot  mustard-baths  were  much  in  favor,  but 
unless  they  do  good  at  once  they  are  not  likely  to  be  of  any  use.     In  a  very 
obstinate  case  uniler  my  care  tliey  were  sibsolutely  valueless,  and  were  re- 
placed by  momentary  immersion  in  ice-ci>Id  baths  untl  vigorous  friction, 
which  seemed  to  act  very  favorably.     If  any  known  source  of  irritation 
is  present,  as  an  overloaded  stomach,  it  should  be  relieved  at  once,  if  pos- 
eible«  by  the  stomach-tube  or  an  emetic.     An  enteritis  may  be  tempo- 
imrily  benefited  by  an  enema  or  by  a  moderate  dose  of  calomeL     The 
treatment  during  the  interval  depends  upon  the  nature  of  the  cause*     If 
rachitis  exists,  it  should  be  treated  acconJing  to  the  principles  laid  down 
in  my  discussion  of  thi.^  disea.^e.     If  dentition  is  suspected,  the  gums  may* 
be  lanced,  but  this  should  only  be  done  when  they  present  distinct  signs 
of  irritation.     Gastro-intestinal  disorders  of  any  kind  should  be  relieved 
a£t  soon  as  possible,  and  intestinal  parasites  must  be  expelled-     In  infec- 
tious diseases  the  convulsions  usually  disappear  after  the  initial  stages,  and 
require  no  further  attention.      In  organic  brain-disease,  providing  it  be 
not  syphilitic  in  nature,  very  little  can  be  done.     Finally,  in  those  cases 
in  which  no  cause  can  be  discoverer]  bromids  are  the  only  resource,  and 
should  he  given  in  suflicient  doses:  from  gr,  iij-v  (0.194  to  0.^324)  per 
day  to  children  of  six  months,  ami  from  gr*  v  to  x  (0.324  to  0,C»4H}  to 
those  between  six  and  sixteen  months. 


OCCUPAnONNEUROSES. 

I>efillitiotl. — ^Con<litiuns  in  which  the  pertV^rmunce  of  certain  habitual 
coordinated  movements  is  prevented  by  the  develofiment  of  cramp,  tremor, 
paralysis,  or  pain.  The  commonest  fr^rm  is  writers*  cramp  (graphospas- 
mus,  mogigraphia,  scriveners*  palsy). 

The  pathology  of  this  condition  is  unknown.  It  is  probably  purely 
functional,  and  the  discovery  of  appreciable  lesions  is  not  to  be  expected, 
though  nodular  thickening  of  the  peripheral  nerves  has  been  described 
in  a  few  rases. 

The  etiology  is  various.  Males  are  lar  more  frequently  affected 
tlian  females,  the  condition  usually  occurring  in  early  adult  life,  although 
children  are  not  exempt.  The  condition  always  occurs  in  those  whose 
occupation  demands  much  writing,  and  Gowers  lays  great  stress  upon 
improper  methods  of  holding  the  pen,  particularly  those  in  which  most 
of  the  writing  is  done  frt>m  the  wrist ;  that  is,  with  the  muscles  of  th# 
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forearm  and  liand.     As  scrt veneres  palsy  oceurs  sometimes  in  lluMt 
write  projierly,  und  as  a  similar  condition  is  not  uncommon  in  other 
cupatiuns,  it  secnis  unlikely  that  tliia  is  the  most  important  cao^. 
person  with  a  neurotic  temperament  is  far  more  apt  to  be  affected  by 
disease  than  one  with  a  normal  nervous  system ;  we,  therefore,  frequeai 
find  it  associated  with  hysteria,  neurasthenia,  or  great  bashfulnea^ 
not  infrequently  it  is  possible  to  elicit  a  neuropathic  heredity  io  thefai 
history.     It  is  also  met  with  in  certain  other  nervous  di^ease^  lepile[ 
locomotor  ataxia^ — in  the  early  stage,)     Often  the  patients  admit  that  tl 
tlie  time  the  disease  developed  they  were  suffering  from  severe  anxietj. 

SytnptoMS* — Motor. — When  the  patient  attempts  to  write  there 
usually  a  cramp  of  the  flexor  muscles  of  the  forearm,  so  that  the  pen 
held  more  or  less  rigidly,  and  it  is  almost  impossible  to  control  its 
tions.     Leas  frec|uently  there  is  a  cramp  of  the  extensor  muscles,  so 
the  fingers  are  spread  and  it  is  imptissible  to  hold  the  pen  at  alL 
times  there  is  a  sudden  twitching,  and  the  pen  may  be  thrown  mltogedli 
out  of  the  hand.     The  spiLsm  is  nearly  always  tonic  in  character 
often  it  is  associated  with  a  fine  tremor,  and  at  times  there  are  ci 
movements.     In  some  cases,  and  particuhirly  those  occurring  in  palii 
showing  hysteric  stigmata,   there    is   a   coarse,    irre^lar    tremor, 
marked   when   the   patient  is  under  observation.     Paresis   is  fre«|Urtii 
associated  with  the  cramp,  so  that  tlie  arm  soon  becomes  tired  and  rl 
almost  impossible  to  write.     This  fatigue  may  in  a  few  moments  pi 
to  almost  complete  paralysis  of  the  arm,  but,   curiously   enough, 
fatigue  and  paralysis  disappear  as  soon  as  some  coordinatt^d  moTemcnt 
otiier  than  writing  is  undertaken. 

Seniory.^l'ain  is  very  coninion,  and  is  neuralgic  or  cram(>-like 
chanicter,   being   referrcil   either   to   the  musclqjs,    bones,  or  joints, 
intensity  it  varies  fi'om  a  dull  ache  to  the  most  excruciating  burning, 
may  form  the  only  symptom,  the  muscles  perfonning  their  irork  perfecllj 
At  times  it  is  sharply  localized  to  one  particular  joint,  affecting  either 
metacarpal  liones  or  the  fingers.     Q wite  often  the  patient  complainfl  of 
tingling  or  burning  sensation  in  the  limb,  or  it  may  be  numb  and 
hand  feels,  when  wriliiig,  as  if  a  heavy  weight  were  attached  to  it.    Oft 
there   is   tenderness   either  of  the  muscles  or  the  nerves^,  which  may 
localized  in  certiiin  points.      In  very  severe  cases  muomottyr  dtAturhm 
occasionally  occur.     The  disease  ordinarily  commences  slowly.     At  fin! 
the  subject  notices  that  the  handwriting  is  not  quite  as  perfect  as  b^mii 
a  stroke  occasionally  going  astrny ;    later  distinct  sptisms  appear*  ifld 
these  are  finally  associated  with  pain. 

The  diagnosis  is  usually  easy.  Care  must,  however,  be  taken  no^ 
to  call  every  disturbance  of  writing  writer's  cramp;  thus  in  pandyv^ 
agitans,  in  slow lynlev eloping  hemiplegia,  in  multiple  sclerosis,  and 
locomoior  ataxia  disturbances  of  writing  frequently — in  fact^  almost  i 
variably — occur.  Moreover,  those  cjises  in  which  hysteria  or  neui 
thenia  seems  to  be  at  tije  bottom  of  the  trouble  should  be  carefully 
entiated  from  those  that  are  apparently  idiopathic. 

The  prognosis  is  rather  unfavorable,  though  complete  cure  i^ 
times  attained. 

The  treatment  consists  fii-st  in  a  total  cessation  of  writing ;   if 
IB  impossible,  various  mechanical  devices  may  be  employed  to  use 
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set  of  muscles  or  the  old  ones  rather  differently,  such  as  a  thick  penholder 
or  one  constructed  with  eupports  for  the  fingers.     Local  treatment  of  the 
arm  in  the  form  of  electricity  should  he  advised  ;  the  anode  of  a  constant 
galvanic  current  of  medium  intensity  should  be  placed  over  the  sensitive 
f>oints  on  the  nerves  and  over  the  bodies  of  the  muscles.     The  wire 
iiriish  employed,  with  the  rapidly  interrupted  faradic  current,  to  strike 
the    painfulnerves   and   muscles,    affonls   great   relief.     Massage,   and 
particularly  careful  and  systematic  exercises,  are  also  of  great  value.    At 
the  same  time,  the  general  condition  of  the  patient  must  not  he  neglected. 
In   cases  associated  witli  hysteria,  hypnotism  may  he  employed,  and  in 
those  associated  with  neurasthenia  a  treatment  appropriate  to  this  con- 
dition.    If  possible  the  patient  should  learn  to  use  a  type-writer  and 
Abandon  penmanship  altogether.     Operative  treatment  is  more  likely  to 
do  harm  than  good. 

The  other  occupations  in  which  this  disease  occurs  are — telegraphy, 
playing  on  musical  instruments,  cigarette-rolling,  milking,  and  sewing, 
^triimpell  suggests  that  stuttering  is  an  analogous  afllection  of  speech. 
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{Paroxysmal  Famiiiar  ratali/nU — Goidjlam.) 

Definition.— A  disease  chanicterized  by  paroxysmal  attacks  of 
complete  paralysis,  and  alteration  in  the  electrical  reactions  and  stroct- 
urr  i>r  the  muscles,  occurring  in  many  members  of  a  family. 

Pathology. — Excised  frugnn^nts  of  muscle  sliow  rarefaction  of  the 
fibers  and  slijirht  vacuolation,  without  multiplication  of  the  nuclei  or 
pri  (life  rat  ion  of  the  connective  tissue. 

Etiology*— The  disease  is  purely  hereditary.  Both  sexes  are 
affected.  The  attacks  appear  to  he  more  frequent  in  summer,  and  often 
seem  to  occur  after  overfilling  the  stomach. 

Symptoms* — The  attacks  are  preee<led  by  prodrmnrH  in  the  form 
of  vague  discomfort  or  paresthesia.  The  patient  then  usually  falls 
asleep  and  awakens  conijiletely  paralyzed.  Speech,  deglutition,  and  the 
sphincters  are  unaffected.  During  the  attack  there  is  often  transient 
albuminnria,  with  bhiod-eells  in  the  urine.  The  rejlexes  are  abolished. 
The  paratf/s^h  lasts  fniui  twelve  hotirs  to  three  days,  and  then  there  is 
an  outbreak  of  perspimtinn,  with  gradual  recovery,  the  mriscles  of  the 
head  first  regaining  power.  During  the  interval  the  muscles  react 
slowly  to  faratlisni  and  galvanism,  and  are  easily  thrown  into  CaC 
tetanus.  The  muscular  changes  have  been  demonstrated  in  chil- 
dren of  an  affected  family  in  whom  the  disease  had  not  yet  de- 
veJopeiL 

Diagnosis* — Usually  easy,  Goldflam  w^aa  once  puz/dwl  by  a  case 
of  acute  ascenditif!;  paralysis. 

Prognosis. — The  disease  does  not  kill;  but  there  appears  to  be  no 
tendency  to  recovery. 

Treatment, — ^'fhis  involves  only  caring  for  the  children  during 
the  attack.  Even  persistent  starvation  does  not  decrease  their  fre- 
quency. 
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Definition. — ^A  comiition  of  the  geiieml  nervous  svstem  |>artakiiig 
of  tbe  natures  of  hoth  n  neurosis  and  a  psychosis,  and  characterized  by  a 
vast  mnlti|ilicity  of  dinH^iil  TiianifestiUioni?,  all  indicative  of  a  loss  of 
voluiitai'v  control  over  iuhihiiory  and  active  nervou^s  influence. 

Pathology* — Hysteria  \:y  to  be  regarded  as  essentially  a  morbid 
entity,  without,  however,  any  tangible  pathologic  features.  The  most 
careful  poattmortan  exarainations  of  snbjeeta  who  have  while  in  life  mani- 
fested pronoimced  hysterie  symptoms  have  failed  to  reveal  any  organic 
nervous  alterations,  however  slight.  The  oecurrenee  of  the  affection  in 
men  as  well  as  in  women  excludes  the  former  theory  of  a  uterine  path- 
ology, which,  ihough  an  idle  fancy,  held  sway  for  so  many  centuries  and 
gave  ori^nn  to  the  name  by  which  the  condition  is  generally  recognized. 

Etiology. — There  are  a  large  number  of  predispowng  and  exciting 
factors,  idl  of  which,  however,  may  be  grouped  under  a  few  dominant 
heads.  Thus  among  the  former  must  he  mentioned,  pre-eminentlj| 
herediti/.  The  investigations  of  many  neurologists  and  alienists*  of  direia 
lands  have  gone  far  to  demonstrate  that  at  the  foundation  of  the  Tast 
majority,  if  not  of  all,  of  the  hysteriiis  is  to  be  discovered  an  inherited 
neurotic  tendency  or  tempeninient.  The  family  histories  of  these  patients 
generally  reveal  a  large  number  of  consanguineous*  neurotic,  or  hysteric 
individuals.  It  is  apparently  in  close  relationship  with  ihe  various 
psyrhoses  and  uuijor  neuroses  (epilepsy,  chorea,  tetany);  and  with  the 
so-called  rheumatic  diathesis. 

In  the  process  of  transmission  one  generation  may  entirely  escape  the 
pernicious  lulluence,  and  successive  generations  may  manifest  strikingly 
different  evidences  of  the  disease,  in  one  the  neurotic  and  in  another  the 
psychic  element  predominating.  A  curious  phenomenon  that  is  worthy 
of  mention  is  the  apparent  eonfafimtsfiess  of  hysteria ;  inoriH>ver,  the 
baleful  influence  one  neurotic  individual  exerts  over  the  unfortunates  of 
this  temperament  explains  the  so-called  *' hysteric  epidemics"  that  have 
swept  over  communilies,  and  even  over  vast  tracts  of  land  or  entire  coun- 
tries, at  different  periods  of  the  world's  history.  Similar,  though  limited. 
outbreaks  may  still  be  seen  in  the  nervous  wards  of  hospitals  or  in 
religious  and  political  conventions,  and  these  depend  largely  upon  the 
general  prevalence  of  the  neurotic  disposition  untempered  by  a  virile 
will-power. 

The  hysteric  temperament  may  be,  and  *)ften  is,  fostered  by  improper 
and  pernicious  modes  of  life,  especially  by  luxurious  and  sensuous  living 
and  by  the  habit  of  gratifying  every  desire  of  the  will  during  early  life. 
It  is  manifested  at  this  early  stage  of  the  individual's  existence  by  hyper- 
sensitiveness,  lirilliancy,  undue  enthusiai^m,  and  a  more  or  lesrf  erratic 
turn  of  mind. 

Contrary  to  the  prevailing  opinion,  hysteria  is  not  limited  to  the 
female  sex,  althoiigti  they  are  tbe  chief  sufferers  from  the  more  dramatic 
forms.  Instances  of  a  most  rebellious  nature  not  infret|uenily  occur  ia 
the  ojiposite  sex. 

-I;V* , — The  condition  is  generally  encountered  between  the  age«  of 
iifleen  and  thirty  years.  Af^er  the  latter  age  tbe  frequency  of  the  dis- 
ease mi.idly  diminishes,  and  prior  to  the  onset  of  puberty  the  cases  rr- 
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corded  are  also  comparatively  few  in  numlier,  although  exceptionally  it 
is  seen  in  infancy. 

A  very  influential  factor  in  the  production  of  the  disease  is  the  lack 
of  proper  mental  detfelopment.  It  stands  to  reason  that  those  who  are 
coarse  and  illiterate,  and  who  have  not  been  taught  the  lessons  of  self- 
control,  and  who  are  snbject  to  the  various  and  moltiplex  snperstitions 
that  are  ever  prevalent  among  the  masses,  will  respond  more  quickly  and 
more  generally  to  the  causes  that  tend  to  destroy  mental  equilibrium. 
Hence,  hysteria  or  insanity  shows  its  rankest  development  among  those 
whose  education  and  culture  are  defective.  This  is^  however,  by  no 
means  an  inevitable  law,  for  over-stimulation  of  the  faculties  may  be  just 
as  deleterious  as  untler-stimulation,  and  some  of  the  brightest  lights  of 
the  world  have  manifested  at  various  periods  of  their  lives  decided  hysteric 
Bymptoms, 

Improper  hygienic  gurroundhtgs^  tending  as  they  do  to  enervation 
and  physical  depression,  are  inOuenttal  predisposing  factors  in  the  evolu- 
tion of  hysteria.  In  addition  to  poor  and  insufficient  food,  lack  of  proper 
ventilation,  overcrowding  in  foul  habitations,  and  insufficient  bathing, 
must  be  mentioned  the  enervating  influence  of  hot  and  moist  climates. 
It  is  generally  conceded  that  more  cases  of  hysteria  occur  in  the  warm 
than  in  the  colder  portions  of  the  temperate  zones,  and  that  this  propor- 
tion increases  pari  pasm  with  the  height  of  the  tempeniture. 

Finally,  the  causal  influence  of  the  chronic  toxemias  (alcoholism, 
morphinism,  absinthism,  saturnism  and  intoxications  by  other  metals) 
is  to  be  mentioned.  In  systemic  poisoning  the  depraved  condition  of 
the  physical  reacts  upon  the  mental  organism,  antl  sooner  or  later 
hysteric  manifestations  may  be  found  to  coexist  with  the  original  toxic 
phenomena. 

The  exciting  causes  of  hysteria  may  be  grouped  as  follows : 

(1)  Most  commonly  psycho-neurosis  follows  some  profound  emotion 
or  mental  or  moral  shock.  Thus,  in  neurotic  males  it  may  be  excited 
by  excessive  and  protracted  business- worry  or  excitement,  or  by  active 
competition  in  certain  lines  of  occupation,  or  by  some  heavy  and  unex- 
pected monetary  reversal.  In  females  it  is  not  uncommon  as  a  sequel 
to  the  establishment  of  puberty  and  the  menstrual  function,  or  to  the 
physiologic  arrest  of  menstruation  at  the  period  of  the  climacteric.  Espe- 
cially is  it  prone  to  develop  in  young  and  illegitimately  pregnant  women, 
or  during  the  first  pregnancy  iu  newly-married  women  of  a  neurotic  tem- 
perament. Great  religious  excitement  during  the  progress  of  a  revival- 
wave  and  profound  political  upheavals  have  been  most  potent  in  estab- 
lishing the  disease  in  numerous  instances ;  and  other  profound  mental 
impressions,  of  fear,  grief,  or  great  and  unexpected  joy,  have  assumed 
the  exciting  role. 

(2)  Extreme  physical  prostration,  the  result  of  some  very  acute  or 
much  protracted  chronic  disease,  may  exert  an  etiologic  effect.  Thus, 
Bome  of  the  most  marked  and  intractable  forms  of  the  disease  have  re- 
sulted from  the  specific  fevers  (typhoid,  typhus,  and  the  other  exan- 
themata), while  it  is  not  rare  in  a  varying  degree  in  the  final  stages  of 
tuberculosis,  chronic  nephritis,  and  other  grave  constitutional  afl'ections 
of  long  standing. 

(3)  The  so-called  'Hraumatic  hysteria"  has  come  to  occupy  a  prom- 
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ment  place  in  the  etiologic  category  of  the  disease.     Especially  do  '^^- 
find  the  incurable  varietie.s  of  hysteria  resulting  from  a  slight  or  it  m^^ 
be  a  more  severe  traomatism.    It  must  be  remembered  that  a  con&iderab^ 
period  of  time  may  intervene  between  the  date  of  the  injury  and  the  i^^ 
pearance  of  tlie  initial  hysteric  symptoms,  so  that  in  all  ciises  it  beooii^^ 
of  the  utmost  importance  to  iimke  a  careful  study  of  the  patient"^  histc^^ 
for  signs  of  traumatism,  however  remote.     It  has  also  been  noted  that  i::^ 
repeated  minor  traumatism  may  finally  result  in  some  hysteric  manii 
tations.     So  well  recogni/.ed  has  this  fact  become  that  it  is  not  unue 
to  discover  an  hysteric  element  in  certain  occupational  ailments.     T* 
the  irritable  neurasthenic  condition  of  the  centro-spinal  axis  »o  com^^^ 
among  the  employees  of  railroads,  and  known  as  the  '*  irritable  hyste^^^ 
or  ''railroad  spine/'  is  now  acknowledged  as  the  type  of  this  traun:^^.*  ! 
hysteria.      In  lact,  any  slight  injury  or  a  blow  upon  the  head  or  a  triyj^ 
injun,^  of  another  portion  of  the  body,  especially  if  it  be  brooded  ttp^^ 
may  ultimately  cause  hystero-epilepsy. 

(4)  Finally,  in  a  limited  number  of  cases  sexual  excesses  and  ma^tof. 
bation  are  the  influential  factors  in  the  production  of  hysteria.  The 
sexual  origin  of  the  disease,  which  waj*  formerly  the  chief  etiolagio 
theory,  has  now  come  to  occupy  only  a  minor  causative  role,  but  the  tend- 
ency to  abolish  it  en t inly  as  a  cause  of  the  disease  is  as  much  an  error 
in  tne  opposite  direction.  These  sexual  cases,  though  few  in  number,  do 
exist,  and  are  especially  to  be  found  among  the  class  of  so-called  seiual 
perverts. 

Clinical  History. — Clinically,  hysteria  presents  three  well-marked 
stages,  known  respectively  as  the  prodromal,  the  eonvuhive^  and  the 
latenL  The  latter  is  also  designated  as  tbe  interconimhive  %tagt  or  tie 
period  of  the  stupnata,  and  during  this  period  the  number  of  the  8Ttn[>- 
toms  and  their  complexity  almost  baffle  attempts  at  classification ;  tbi'V 
can,  however,  best  be  portrayed  by  presenting  them  under  the  heads  of 
the  various  systems  (ride  itifra), 

(1)  The  Prodromal  Stage. — The  prodromes  are  invariably  present,  nod 
at  times  they  are  more  uuirkcd  than  at  others.     They  are  evident  alike 
to  botfi  pat  it'll  t  and  physiciati,  and  are  largely  i>sychic  in  nature.     Thert 
is  noted  a  marked  ojental  depression  associated  with  introspection,  and,  it 
may  be,  with  a  form  of  mild  mania  or  of  melancholia.     A  condition  of 
aprosexia  develops,  and  the  patient  becomes  irritable,  restless,  and  di*' 
contented.     The  mental  derangement  may  manifest  itself  in  the  form  uf 
delofiions  or  nightmare,  and  there  is  a  characteristic  neglect  of  the  to'det 
and  attire.     Naturally,  there  result  disturbances  of  the  gastro-intestinJ 
tract — vi»,  anorexia,  nausea,  vomiting,  constipation,  and  perversions  of 
taste.     The  patient  is  pale,  and  the  expression  assumes  an  anxious  or,  It 
may  be,  vacant  cast.     These  phenomena  persist  for  several  days,  and  are 
followed  by  emotional  disturbances — ^spasrns  of  hysteric  laughing  and 
crying — that    immediately   precede   the   aura^    which    is   as   marked   a 
feature  in  hysteria  as  in  epilepsy.     It  may  assume  one  of  a  number  of 
forms,  but  more  commonly  it  has  an  ovarian,  a  cervical,  a  cerebral,  or 
a  surface  or  cutaneous  origin  (unilateral).     Very  frequently  the  ooovul- 
(flion  is  preceded  by  a  condition  of  extreme  sensitiveness  and  pain  in  Ofii 
or  both  ovarian  regions,  so  that   the  lightest  touch  at  a  point  on  the 
abdominal  suiface  one  inch  above  Poupart'a  ligament,   and    midwaj 
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between  the  pubis  and  the  anterior  superior  iliac  Bpine,  wiU  elicit  ex- 
quisite teoderness.  This  is  so  constant  and  characteristic  that  many 
patients  can  invariably  predict  the  onset  of  the  convulsion.  Not  infre- 
quently the  aura  hegin.^  in  the  neck,  the  patient  experiencing  a  sensation 
as  of  a  ball  lodj^ing  in  the  throat  {^lolms  Irf/i^teritJiis) :  this  is  flue  to  a 
spasmodic  contraction  of  the  muscles  of  the  pharynx  and  esophagus,  and 
is  accompanied  by  tachycardia  and  a  sense  of  suffocation.  If  the  aura 
originate  above  the  scalp,  it  is  characterized  by  the  sudden  appearance, 
genei*ally  in  the  top  of  the  head,  of  a  severe  neuralgic  pain,  as  if  pro- 
duced bj  the  entrance  of  a  nail  {davus  hi/8terku») :  this  is  frequently 
associated  with  vertigo  and  tinnitus  auriunu  The  aura,  finally,  may 
appear  in  the  form  of  spots  of  cutaneous  tenderness,  mainly  localized 
upon  the  trunk,  to  which  areas  has  been  given  the  name  of  Iii/Her- 
ogenou^  zones. 

(2)  The  Hysteric  Oomnilsion* — Closely  following  upon  the  footsteps  of 
these  prodromes,  and  immediately  following  the  aura,  the  hysteric  convul- 
sion may  appear.  Most  commonly  this  is  epileptoid  in  nature  ;  rarely  it 
assumes  a  less  common  type.  Hence  it  becomes  necessary  to  describe 
several  of  the  forms  of  the  convulsions — visj.  la)  the  epileptoid  (hystero- 
epilepsy);  (i)  the  t/t/mnastic  (clownism) ;  (e)  the  emotional  cataleptic^  or 
dramatic;  and  {d)  the  delirioua.  All  of  these  forms  may  be  present  in 
the  same  attack,  the  one  passing  quickly  into  the  other,  or,  as  in  the 
ftbortive  cases,  one  or  the  other  form  will  predominate.  Briefly  described, 
the  characteristic  features  are  as  follows ; 

(a)  Epileptoid  {IIif%tero-epilepsy), — Immediately  upon  the  appearance 
of  the  aura  the  patient  commonly  emits  a  shriek  and  falls  upon  the  floor 
or  in  some  convenient  place,  taking  special  care  to  do  herself  no  injury; 
this  is  in  strong  contradistinction  to  the  true  epileptic  spasm.  The  bead 
and  limbs  are  thrown  about  by  more  or  less  violent  clonic  muscular 
spasms,  and  at  times  a  condition  of  opisthotonos  or  other  trunkal  contor- 
tion (eiuprosthotonos,  pleurosthotonos)  may  be  noticed  ;  these  muscular 
movements,  however,  are  more  or  less  volitional,  and  are  not  the  aimless 
movements  of  the  true  epiieptic.  The  patient  may  or  may  not  foam  at 
the  mouth.  There  is  a  constant  twitching  of  the  eyelids  and  the  eyes 
are  rolled  about,  hut  apparently  retain  o  more  or  less  observant  expression. 
Consciousness,  as  a  rule,  is  not  fully  lost.  The  i^icial  muscles  are  distorted, 
rapid  changes  of  expression  being  noted  {hi/sterie  trismus),  and  respira- 
tion is  somewhat  impeded.  As  the  convulsion  passes  off  the  movements 
gradually  subside,  and  thi-  patient  generally  sinks  into  a  state  of  quies- 
cence or,  it  may  he,  into  a  light  sleep.  This  may  he  followed  by  complete 
temporary  recovery,  or  the  epilcpt4>id  may  pass  into  one  of  the  other  forms 
of  the  convulsive  seizure.  The  duration  of  the  spasm  as  described  is  usu- 
ally longer  than  that  of  a  true  epileptic  seizure. 

(A)  The  ih/mnastic  Fonu  {Clownism). — This  stage  is  characterizetl  by 
violent  and  grotesque  muscular  movements.  Here  are  to  he  grouped  all 
of  the  more  curious  manifestations  of  the  disease  recorded  in  the  history 
of  medicine.  The  most  ditlieult  feats  of  the  contortionist  are  performed 
with  apparent  ease;  the  patient  may  suddenly  begin  to  dance  or  jump  at 
a  most  astonishing  rate,  persisting  in  the  movements  Until  she  drops  from 
pure  physical  exhaustion.  The  so-called  religious  ceremonies  of  the 
Shakers  of  Lebanon,  Pennsylvama,  and  of  the  Jumpers  of  the  Middle 
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Ages,  are  oianifestntions  of  this  form  of  hygteria.  In  children  the  attack 
may  appear  as  the  so-eallod  beast-mimicry^  in  which  the  movements  or 
sounds  of  the  lower  animals  may  be  simulated;  such  is  also  the  expl&na* 
tion  of  the  conditiop  known  as  sptiriouB  hydrophobia.  Eclampsia  nutam^ 
the  *'  nodding  spasm  '*  or  *""  salaam  convulsion  '*  of  young  children,  is  like- 
wise a  sub-variety  of  this  form  of  the  disease.  Consciousness  is  never  lost 
during  this  period. 

(c)  Hie  EmotioHal  Cataleptii\  or  I}ramatic  Form, — In  this  fcrm  the 
patient  seems  to  guflfer  from  delusions  or  hallucinations  that  are  apparentlr 
the  outcome  of  the  preceding  condition.  The  emotion  that  is  mo0t  dem- ' 
oped  in  the  patient's  moral  constitution  now^  dominates  his  spasmodic  ac* 
tions.  As  Lloyd  aptly  expresses  it:  "The  third  period  of  the  hvsteric 
convulsion  is  one  of  di^amatic  representation  of  emotional  images,  and  th€09 
are  of  countless  varieties,  according  to  time  and  person/*  All  of  the  mani* 
festations  of  the  cataleptic  state  are  present.  Sensation  is  largely  abolished, 
consciousness  is  retained,  aiul  the  patient  is  usually  able  to  recall  events 
that  have  transpired  during  the  period*  Especially  common  now  is  the 
assumption  of  dramatic  and  passionate  attitudes,  which,  as  described  by 
Richer,  include  '*  the  attitude  of  the  cro.ss,  of  defence,  of  menace,  of  ap- 
peal, of  lubricity,  of  ecstasy,  of  dread  of  animals  (as  rats),  of  scorn/'  and 
the  like.  The  body  of  the  patient  retains,  at  times  for  indefinite  periodic 
whatever  position  is  first  assumed  {hysteric  catalepsy).  In  some  cases  the 
patient  falls  into  a  condition  of  apparent  sleep  or  narcolepsy  {hy§terie  9leep^ 
ht/sferic  somnoh'nee,  hysteria  trance)  of  varying  degrees  of  intensity;  tait 
may  persist  for  any  jK-riod  of  time,  from  a  hour  or  two  up  to  weeks,  months, 
or  even  years.  In  these  extreme  cases,  while  the  patient  at  first  appeals 
to  be  in  a  normal  sleep,  sooner  or  later  the  body  assumes  a  corpse-like 
appearance,  with  pale,  waxy  skin,  almost  imperceptible  respiration  and  ^ 
cardiac  action,  and  a  subnormal  temperature.  " 

(d)  The  Staife  of  Delirium.' — The  final  stage  of  the  hysteric  conrolttOlL 
is  hut  a  continuation  of  the  preceding  period,  with,  however,  a  oeeaatioia 
of  the  muscular  movement  to  a  great  extent.     The  tendency  now  is  to 
delirium  of  a  mild  type,  tinged  with  more  or  less  melancholia*    Conscious- 
ness is  maintained  throughout  this  stage,  and  there  now  appear  some  curi- 
ous  motor  phenomena  that  may  persist  for  days  or  weeks.     These  may 
consist  in  the  abolishment  of  muscular  power  in  various  portions  of  the 
body.     Yery  often  dissociated  with  these  motor  phenomena  is  noted  a  con- 
dition of  mutism  that  lasts  for  indefinite  periods  of  time. 

Mysteric  paralyna  occur,  and  may  simulate  any  form  of  the  organic 
paralyses  (monoplegia,  hemiplegia,  paraplegia).  In  many  cases  the  patient 
is  left  with  a  more  or  less  permanent  spasm  of  a  single  set  of  muscles  or 
of  associated  sets.  These  so-called  hysteric  cofitractions  may  affect  any 
portion  of  the  body.  i»ne  arm  may  be  bent  at  the  elbow  or  one  leg  M 
the  knee;  in  the  former  case  the  fingers  are  rigidly  contracted  and  em- 
brace the  thumb,  which  is  crossed  upon  the  palm,  while  in  the  latt^  ti 
toes  are  strongly  flexed  upon  the  plantar  surface  and  the  foot  is  inverte 
The  ankle-  and  knee-jerk  persist.  In  other  cases  a  curious  sfjastic  ga 
is  produced  that  closely  simulates  that  of  spinal  sclerosis.  The  mu^]/ 
of  the  hips,  shoulder,  back,  and  neck  (hysteric  torticoIHs)  may  shar^  in 
process.  In  women  the  muscles  of  the  diapliragm  and  abdominal  vj 
may  he  rnxoV^^  (^fitjuterw  yseudo-eye^is).     Hysteric  rotatory  tptmn^ 
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Uric  athetogUy  and  hifsteric  tremor  are  all  dependent  upon  a  spaBmodic 
action  of  the  muscles  afFected.  The  convulsive  seizure  genenilly  is  of 
^hort  duration^  lasting  but  fifteen  to  thirty  minutes*  Occasionally,  how- 
ever, there  is  develojjed  a  prokmged  convulsive  status,  during  whirli  time 
the  patient  continually  falls  from  one  convulsion  into  another,  until  one 
hundred  or  more  may  be  recorded  and  the  excess  of  nervous  power  is 
exhausted, 

(3)  The  Latent  or  Interconviilsive  Stage,  or  Period  of  the  Stigmata. — 
After  the  convulsive  attack  the  patient  enters  upon  a  more  or  less  pro- 
longed interval  of  comparative  quiet ;  tliis  is  chanicterized,  however,  by 
numberless  and  varied  phenomena — the  hr/sterie  stif/mata.  The  whole 
course  of  the  affection  may  be  comprised  in  this  period,  convulsions  being 
absent.  As  I  have  already  stated,  these  can  best  be  described  under  the 
heads  of  the  various  systems : 

(a)  The  Nerrous  System. — This  presents  the  most  characteristic  hys- 
teric stigmata*  They  are  generally  grouped  into  the  three  classes  of 
motorj  sensortfj  and  pm/ckie. 

The  fiwtor  m/mptoms  have  already  been  referred  to  in  part  in  the  de* 
scription  of  the  hysteric  convulsion.  They  embrace  every  variety  of  mus- 
cular pathology,  from  obdurate  paralysis  to  and  including  tremor,  inco- 
ordination, and  tonic  spasm  or  contraction.  The  hysteric  paralyses,  as 
stated,  may  be  absolute  or  partial,  and  either  general  or  limited  to  groups 
or  to  individual  muscles,  and  may  simulate  any  variety  of  true  paralysis 
of  organic  origin.  There  is  usually  noted  an  exaggeration  of  the  reflexes 
of  the  affected  side,  muscular  wasting  may  or  may  not  be  present,  and  it 
13  not  at  all  uncommon  to  find  associated  contractures  and  sensory  phe- 
nomena. The  paralyzed  limb  or  limbs  show  evidences  of  circulatory  dis- 
turbances, as  edema  and  bluish  discoloration.  In  the  paraplegic  cases  it 
is  unusual  for  trophic  disturbances  (bed-sores)  to  appear ;  some  atrophy 
of  the  affected  moscles  may,  however,  be  noted.  Hysteric  tremors  are 
not  infrequent,  and  are  usually  well  marked  and  pei-sistent.  They  are 
generally  associated  with  contractures  and  other  hysteric  stigmata. 

Hysteric  incoordination  (hynteric  ataxia)  has  also  been  temied  astasia- 
abasia  ;  it  is  one  of  the  rarest  of  the  motor  phenomena  of  hysteria.  The 
name  implies  an  inahdity  to  stand  or  walk,  although  muscular  power  in 
the  legs  and  trunk  is  retained  [vide  Astasia-abasia,  p.  1185).  Ilmtvrie 
ccfji fractures  may  occur  as  distinct  phenomena  or  may  be  associated  with 
some  form  of  hysteric  paralysis.  Usually  the  contractures  occur  with 
startling  abruptness,  and  are  most  intense  and  persistent,  resisting  even 
the  effects  of  sleep  and  the  anesthetics.  There  may  be  associated  sensory 
phenomena.  The  toes  and  the  fingers  are  most  frequently  the  seat  of 
contracture,  but  the  muscles  of  the  face  and  neck  may  likewise  share  in 
the  affection, 

Senaoiy  Symptoms. — The  anesthetic,  hysteric,  and  paresthetic  vari- 
eties are  noted.  Patients  showing  hysteric  anesthesia  are  able  to  run 
pins  into  themselves  without  showing  the  slightest  degree  of  suffering. 
The  anesthesia  may  be  general  or  it  may  involve  hut  half  of  the  body  or 
scattered  areas  of  the  cutaneous  surface,  JSeipneutal  anestfuma  is  the 
term  applied  to  that  condition  in  which  a  limb  or  a  portion  of  a  limb  is 
involved.     Not  only  is  the  skin  riffected,  but  often  the  deeper  tissues  as 
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well,  and  there  is  generally  some  vasomotor  involvement,  as  is  shown 
by  the  fact  that  punctures  by  a  needle  are  not  followed  by  bleeding. 
There  is  often  associated  an  anesthesia  of  one  or  more  of  the  special  senseB 
(hysteric  amaurosis  or  blindness^  hysteric  deafness^  and  hysteric  anotmta). 
The  conjunctivae  very  frequently  escape.  The  anesthesia  is  severe,  as  a 
rule,  immediately  after  an  hysteric  convulsion,  but  it  may  be  entirely  absent 
throughout  a  given  case  of  hysteria.  There  is  often  contraction  of  the 
field  of  vision  or  inversion  of  the  color-fields,  the  red  being  more  exten- 
sive than  the  blue. 

Hysteric  hyperesthesia  is  also  a  frequent  clinical  manifestation,  and  ib 
generally  confined  to  limited  areas,  as  the  ovarian,  mammary,  or  spioil 
regions,  or  to  one  of  the  larger  joints  (hysteric  joint\  simulating  organic 
disease  of  the  part.  These  conditions  can  be  recognized  by  etherixing 
the  patient,  when  perfect  mobility  of  the  affected  joint  is  noted.  When 
one  of  the  mammae  is  involved,  the  organ  becomes  exceedingly  painful  to 
the  touch  and  slightly  edematous  {hysteric  breast).  Hysteric  paresthetuB 
include  the  common  varieties  of  formication,  dead  fingers,  and  the  like. 

Psychic  Symptoms. — These  have  already  been  mentioned  among  the 
prodromal  symptoms — violent  and  capricious  changes  of  temper,  mental 
depression  and  unrest,  melancholia,  and  a  notable  lack  of  volitional 
power  whereby  the  patient  becomes  especially  open  to  the  suggestions 
of  the  hypnotist.  Such  patients  may  develop  into  that  strange  condition 
known  as  ^^  double  consciousness.'' 

(b)  The  Digestive  System. — Among  the  usual  clinical  manifestations 
of  this  group  may  be  mentioned  anorexia  (which  may  be  complete),  a 
strange  and  persistent  perversion  of  taste,  occasional  uncontrollable  vomit- 
ing without  nausea  {hysteric  vomiting^  anorexia  nervosa\  marked  dyspep- 
sia, and  at  times  extreme  emaciation  with  dryness  and  a  parchment-like 
feel  of  the  skin.  Excessive  flatulence  and  the  peristaltic  unrest  of  Kiiss- 
maul  may  be  marked  symptoms,  as  may  also  either  diarrhea  or  constipa- 
tion. Hysteric  hematemesis  is  the  result  of  swallowing  blood ;  this  is 
usually  drawn  from  the  gums  or  tonsils,  or  it  may  be  taken  secretly  by 
the  patient  from  other  external  sources. 

(c)  The  Respiratory  System. — Difficulty  of  respiration  {hysteric  dys- 
pnea) is  not  uncommon,  and  is  characterized  by  an  extreme  rapidity  and 
shallowness  of  the  respiratory  movements.  These  are  much  out  of  pro- 
portion to  the  heart-beats,  and  are  unassociated  with  cyanosis.  In  other 
cases  the  disturbance  assumes  the  form  of  uncontrollable  yawning,  sneei- 
ing,  or  hiccoughing,  due  probably  to  a  spasmodic  action  of  the  involun- 
tary muscles  of  the  bronchial  tubes  and  diaphragm.  Hysteric  cough  is 
a  troublesome,  and  very  often  a  stubborn  syuiptom,  occurring  espe- 
cially in  young  females.  It  is  dry  and  barking,  and,  as  a  rule,  unaccom- 
panied by  expectoration.  At  times  it  may  be  followed  by  hysteric 
hemoptysis^  in  which  there  is  an  escape  of  light-red  fluid  from  the 
pharyngeal  mucosa.  Hysteric  aphonia  is  also  frequently  noted;  in  this 
condition  the  patient  si)eaks  in  a  scarcely  audible  whisper.  In  such  cases 
restoration  of  tiie  voice  is  as  of  sudden  occurrence  as  is  its  loss.  In  one 
of  my  own  cases  aphonia  manifested  almost  true  intermittence  for  a  period 
of  five  years,  while  during  the  last  two  years  or  over  it  has  stubbornly 
persisted  even  without  remission. 
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(if)  The  Vascular  System, — ff^sterie  tachycardia  is  often  noted,  and 
mmch  less  frequently  kt/sterie  bradf/cardia  appeai-s.  A  variety  of  pmnido- 
angina  is  not  of  rare  occurrence  {vide  An^ritia  Pectoris,  p,  675).  Very 
frec|uently  the  patient  exhibits  a  localized  flushing  of  the  skin  {ftygferic 
eri/tfu'ma\  and  especially  of  the  face  and  neck,  or,  as  ha«  already  been 
noted,  there  may  be  an  apparent  blootlles^nesis  of  a  part.  Profuse  general 
or  localized  sweating  is  not  uncommon,  and  may  at  times  be  bloody. 

Hysteric  fever  may  be  mentioned  hei*e  as  a  rare  manifestation,  the 
bodily  tempeT*ature  usually  being  normal  in  hysteria.  The  elevation  of 
temperature  may  be  moderate  or  there  may  be  an  extreme  hyperpyrexia 
(110-^~120^  Ff— 43.3^-48.8°  C.%  without  grave  results.  *If  this  be 
associated  with  localiged  neuralgia,  it  becomes  a  difficult  matter  to  diagnose 
between  the  neurotic  condition  and  organic  disease  of  the  apparently 
affected  part* 

(e)  Til©  Utmar^r  System. — An  excessive  flow  of  urine  (ht/sterie  polyuria) 
is  of  very  common  occurrence,  while  the  opposite  condition  {atmria)  is 
much  rarer. 

diagnosis. — The  diagnosis  of  hysteria  depends  entirety  upon  the 
discovery  anfl. recognition  of  the  hysteric  stigmata  ;  ftjr  one  or  more  of 
them  is  always  present.  Of  the^e  tlie  most  fre(|Uent  are  areas  of 
anesthesia,  concentric  narrowing  of  the  visual  field  and  inversion  of  the 
color  fields,  and  hysteriral  aphonia,  altliough  any  of  the  others  that 
have  been  tleseribcd  may  occur.  If,  in  addition,  iiysttTical  crises  are 
present  or  have  been  okserved,  the  <iiagno8is  lieeomes  certain.  A 
valuable  feature  is  the  inability  to  explain  the  symj^toms  by  reference 
to  the  anatomy  of  the  nervous  system.  It  must  not  be  forgotten  that 
hysteria  and  organic  disease  may  coexist,  although  this  is  relatively 
rare. 

Differential  Diagnosis. — Very  important  is  it  to  distinguish  between 
hysteric  and  tniv  paraiyseis,  and  between  hy.steric  and  organic  abdom- 
inal tumors.  In  tiie  following  tables  the  most  striking  points  of  differ- 
ence between  these  conditions  have  been  set  down  : 


Hysteric  Palsies. 

Occur  without  a  previous  histury  of  or- 
ganic disease,  but  with  a  neurc»tic  his- 
tory,    TramtiatisTii   may  !•♦•  the  oau»e. 

Are  accompanied  by  mher  hvNti^rtc  Btt|5- 
mata  or  pRrversitms  of  j*»'nsifcti(m. 

Are  not  accompanied  invariably  by  waat- 
ing  of  the  muscles  involved. 

Reactions  of  defeneration  are  abwent. 

The  paralysia  ia  apt  to  he  more  or  leas 
transient  and  shifting. 

The  power  of  motion  n^tums  before  sen- 
sation. 

In  hysteric  hemiplegia  the  facial  muscles 
are  not  involved. 


Aneitbefia  generally 
hysteric  contractions. 


relaxation  of 


Organic  Palsies. 
Are  always  secondary  tf»  organic  disease 
of  tbc  neuromuscular  system. 

Hysteric  stigmata  are  absent. 

Are  always  aeeompanied,  sooner  or  later, 

by  musele- was  ting. 
Reactions  of  degeneration  are  present 
The  paratysis  is  permanent  and  n^arked. 

Sensation  first  reappears. 

The  facial  muscles  of  the  same  or  oppo- 
site side  are  always  involved  in  true 
hemiplegia. 

Organic  paralytic  contractions  are  not 
aioetea  by  anesthesia. 
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Hysteric  Abdominal  Tumors  (Pseudo-  Organic  Abdominal  Tumors. 

CITESIS). 

Almost    invariably    occur    in    neurotic  Occur  irrespectiye  of  sex. 

women  near  the  menopause. 

The  percussion-note,  is  invariably  tym-  The  percussion-note  over  the  swelling  is 

panitic.  dull,  or  a  dull  tyinpany. 

Anesthesia  causes  a  disappearance  of  the  Anesthesia  has  no  enect  upon  the  tumor. 

tumor. 

Is  variable  as  to  size  and  tonicity.  Slowly  but  steadily  progresses  in  site. 

Is  accompanied  by  tympany  and  flatu-  The  l)owels  are  not  always  distended  bj 

lence.  gas. 

The  differential  diagnosis  between  hysteria  and  trae  neurasthenia,  and 
epilepsy,  will  be  found  in  the  discussion  of  the  latter  two  affections. 

Prosfliosis. — As  regards  death,  the  prognosis  in  hysteria  is  good; 
true  hysteric  patients  never  die  of  the  disease,  nor  does  the  hysteric 
spasm  ever  result  fatally.  As  to  an  ultimate  cure,  however,  the  prognosis 
is  very  doubtful.  If  the  disease  occur  early  in  life  and  if  there  is  a 
marked  congenital  neurotic  tendency  manifested  in  the  patient,  there  is 
almost  no  hope  of  effecting  a  permanent  cure.  In  the  acquired  cases, 
under  proper  moral  and  hygienic  control  great  benefit  may  be  effected  or 
even  an  absolute  cure  recorded. 

Treatment. — Of  the  Temperament. — Accurately  speaking,  the  treat- 
ment of  hysteria  should  be  begun  before  birth.  Neurotic  women  bearing 
children  should  be  subjected  to  a  course  of  rest-cure  and  mental  and 
moral  suasion,  and  the  condition  of  their  nervous  systems  should  receive 
the  careful  attention  of  the  attending  physician,  i^eurotic  children  re- 
quire the  greatest  care  during  the  developmental  period.  A  strong  phy- 
sique must  be  secured  by  proper  attention  to  out-of-door  exercise,  and, 
for  the  time  being,  even  at  the  expense  of  mental  culture.  Such  children 
should  not  be  subjected  to  the  "cramming'*  process  so  common  in  our 
modern  courses  of  education,  but  should  be  trained,  if  possible,  at  home, 
where  the  element  of  competition  may  be  eliminated.  Systematic  hours 
of  study  and  of  recreation  (with  absolute  rest  from  study  during  the 
summer  months),  and  opportunities  of  travel  and  change  of  air  and  scene, 
will  work  wonders  in  these  hyperesthetic  little  individuals.  Especially  at 
the  time  of  puberty  is  the  greatest  of  care  required  in  order  to  avoid  an 
additional  strain  upon  the  already  seriously  taxed  nervous  system.  In 
addition  to  the  foregoing  a  strict  watch  must  be  kept  over  the  monl 
nature  of  the  child.  The  satisfaction  of  every  whim  and  the  lack  of 
moral  suasion  are  the  surest  ways  to  develof)  the  hysteric  temperament 
When  possible  the  child  should  be  taken  away  from  the  enervating  in- 
fluences of  city  life.  The  diet  should  be  plain,  but  nutritious,  and  all 
over-indulgence  is  to  be  absolutely  prohibited.  Frequent  bathing  and 
friction  of  the  skin  are  very  beneficial,  as  well  as  careful  regulation  of  the 
emunctories  generally. 

The  Hysteric  Convulsion. — As  hysteric  patients  almost  never  injure 
themselves  during  a  |)aroxysm,  protective  measures  are  not  necessary. 
Indeed,  the  attack  is  usually  prolonged  by  attention  and  observation. 
Extreme  measures  to  cut  short  an  atiack  are  only  justifiable  if  the  frieiKl? 
and  relatives  become  unduly  anxious.  Cold  plunge-bathing,  dashing 
cold  water  into  the  face,  or  the  hypodermic  injection  of  apormorphin. 
thereby   producing   a   j)rofound   mental  shock,   may   have   a   beneficial 
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effect.  Pressure  over  the  ovary  or  upon  one  of  the  large  vessels  (as  the 
carotid)  will  siimetimes  promptly  induce  a  termitmtion  of  the  attack. 

Internal  Treatment. — In  this  period 'of  the  disease  it  is  probable  that 
most  can  be  done  to  improve  the  condition  of  the  patient.  In  addition 
to  the  general  laws  of  mental  and  physical  regimen  already  advanced,  the 
patient  should  be  taught,  as  far  as  is  possible,  the  undignified  condition 
into  which  she  is  sinking,  and  advised  and  encouraged  to  exert  powerful 
efforts  to  control  her  nervous  organism.  To  this  end  she  should  also  be 
given  full  doses  of  the  nerve-sedatives  and  antispasmodics  (viderian,  asa- 
fetida,  sumbul,  musk,  nnd  camphor),  together  with  the  general  tonics 
(iron,  arsenic,  strychnin),  I  have  repeatedly  found  the  rest-cure  of  Weir 
Mitchell  especialiy  beneficial  at  this  time ;  it  is  fully  described  under 
Neurasthenia  (mde  p.  1181). 

Hypnotism  has  commanded  considerable  attention  iluring  this  stage  of 
the  disease,  and  it  is  claimed  that  under  the  suggestion  of  the  hypnotist 
an  absolute  cure  very  frequently  follows.  This  is  not  altogether  true, 
however,  for  while  many  paiientjs  are  undoubtedly  benefited  hy  this  pro- 
cedure, the  good  result  must  be  attributed  not  alone  to  the  suggestion  of 
the  operator,  but  also  to  the  profound  mental  effect  produced  upon  the 
patient  by  the  mysterious  process. 

In  the  treatment  of  the  organic  manifestations,  which,  it  must  be  re- 
membered, are  dependent  entirely  upon  the  general  nervous  condition^ 
the  physician  is  called  upon  to  exercise  the  greatest  amount  uf  tact.  As 
fcj"  as  is  possible  the  mind  of  the  patient  must  be  directed  away  from  the 
affected  part.  The  irrkaMe  Madder  must  be  treated  by  internal  remedies, 
ae  boric  or  benzoic  acid,  salol,  or  the  compound  infusion  of  hucbu,  and  not 
by  local  irrigation  and  catheterization, 

Hygterie  vomiting  may  not  require  any  special  medication.  Occaaion- 
ally,  however,  it  miiy  be  relieved  by  rectal  alimentation,  Cocain  hydro- 
chlorate  in  the  form  of  a  10  per  cent  solution  (dose  internally),  and  the 
application  of  mild  eountcr-irri tuition  or  of  a  small  fly-blister  over  the  epi- 
gastrium will  he  useful.  Cannabis  indica,  acetanilid>  phenacetin,  and 
an ti pyrin,  in  small  doses  and  only  when  absolutely  needful,  will  relieve 
hysteric  neuralgias^  especially  the  cephalalgia.  For  the  pseudo-angina 
pectoris,  digitalis,  strophanthus,  caffein,  amyl  nitrite,  or  nitroglycerin,  or 
a  combination  of  these  drugs  in  suitable  doses,  may  be  exhibited, 

¥  or  the  pelvic  hypereMhema  of  hysteric  females  local  applications  (tinc- 
ture of  iodin,  croton  oil,  or  a  small  fly-hlister)  over  the  ovarian  region  may 
prove  very  beneficial. 

Hyuteric  palme»y  either  general  or  local,  and  hysteric  disturbances  of 
the  special  senses,  must  be  treated  on  general  principles.  As  far  as  is 
possible  the  patient's  attention  must  be  directed  from  the  affected  part  or 
parts,  and  an  occasional  local  blistering,  the  use  of  galvanism  and  massage, 
with  daily  friction,  will  be  of  service,  especially  when  they  are  supple- 
mented by  an  appropriate  course  of  internal  dedication* 

Eh-etriciiy  is  a  very  valuable  adjunct.  The  static  current  is  most 
effective,  and  it  may  be  applied  in  various  forms.  Perhaps  the  moat 
useful  of  these  is  the  spark,  which  should  be  drawn  from  the  anesthetic 
area  or  the  paralyzed  limb,  thus  producing  a  profound  mental  effect. 
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NEURASTHENIA. 

Definition. — Functional  exhaustion  and  irritability  of  the  nerre- 
centers.  Neurasthenia  is  the  expression  of  an  abnormal  sensitiv^ees 
(irritability)  in  response  to  stimuli,  and  of  weakness  of  the  nenre-centen 
presiding  over  the  organic  functions.  Several  varieties— cerebral,  spinal, 
cardiac,  and  gastric — have  been  distinguished^  owing  to  the  fact  that  die 
predominating  features  may  be  manifested  by  single  organs  or  systems  of 
the  body.  That  the  disease  is  essentially  generalized  in  all  instances, 
however,  I  do  not  doubt.     It  is  not  a  psychosis. 

Pathology. — A  variable  degree  of  weakness  of  the  sympathetic  cen- 
ters, permitting  congestions  on  trivial  provocation,  is  obvious,  but  there 
are  no  discoverable  lesions  (coarse)  in  the  nerve-centers  that  are  peculiar 
to  the  affection.  C.  Y.  Hodge  ^  has  invited  attention  to  certain  changes 
in  nerve-cells  during  the  active  exercise  of  their  function,  and  something 
of  pathologic  importance  has  been  added  to  our  previous  knowledge  by 
his  observations.  There  are  many  causes  and  associated  affections  that 
present  a  variety  of  morbid  lesions,  but  they  are  purely  incidental.  It 
should  be  pointed  out  here  that  neurasthenia  is  often  found  in  association 
with  other  functional  nervous  disorders — a  fact  that  has  not  only  caused 
mental  confusion  among  certain  authors,  but  has  also  led  to  the  belief 
among  others  that  as  a  distinct  affection  it  does  not  exist. 

Ktiology. — The  causes  are  divisible  into^l,  predisposing;  and  2, 
exciting.  Among  the  former  (a)  heredity  heads  the  list.  A  clear  histoiy 
of  nervousness  or  morbid  irritability  in  one  or  both  parents  (oftener  the 
father)  is  at  times  obtainable.  Ancestors  that  were  sufferers  from  gout, 
rheumatism,  syphilis,  tuberculosis,  and  chronic  alcoholism,  all  diseases 
that  exhaust  vitality,  may  have  transmitted  to  their  offspring  a  strong 
neurasthenic  disposition.  The  latter  have  inherited  a  small  stock  of  ner> 
vous  energy  with  which  to  begin  life's  unceasing  struggle. 

Of  other  predisposing  factors  may  be  mentioned  in  particular  (b)  im- 
proper training,  mental  and  physical,  and  (c)  the  character  of  the  mental 
pursuits,  those  entailing  strains  being  especially  deleterious,  (rf)  Affe  and 
sex  are  not  without  appreciable  effect,  most  cases  occurring  between  the 
twentieth  and  fiftieth  years,  when  the  work  and  worry  of  life  are  maximal ; 
they  are  more  frequent  in  men  than  in  women. 

Exciting  Causes. — According  to  my  own  observations,  traumatism  has 
an  active  potency,  though  it  is  probably  not  the  most  frequent  cause. 
Overwork,  at  least  in  America,  is  responsible  for  a  greater  number  of 
cases  than  any  other  single  factor,  and  in  estimating  its  effects  the  rela- 
tivity of  individual  nerve-capital  must  be  carefully  considered.  Asso- 
ciated causes  are  to  be  observed  in  unpleasurable  emotional  excitement, 
mental  worriment,  particularly  if  dei)endent  upon  love-affairs,  and  sexual 
excesses.  Abuse  of  the  sexual  organs,  excessive  venery,  masturbation, 
and  the  like  are  powerful  in  producing  neurasthenia.  Finally,  as  stated 
under  Pathology,  the  condition  may  be  induced  by  other  functional  and 
organic  affections  (symptomatic  neurasthenia). 

Symptoms. — The  subjective  symptoms  are  protean  and  varied,  and 
are  usually  described  with  great  detail,  for  the  patients  are,  as  a 
rule,  exceedingly  voluble.  Among  the  more  prominent  and  numerous 
'  Joui'ikU  of  Morphoio(jij,  vol.  v.  No.  11,  p.  95. 


fatures  entering  into  the  symptoni-comptex  of  neurasthenia  are  great  irn- 
tahilitff^  phymiid  fatkfite  without  adeijiiate  reason,  even  to  a  feeling  of 
litter  exliau^idon  on  rising  in  the  morning,  dhturhvd  ^Inp^  Inytdaehe^  witli 
a  sense  of  weight  and  constriction,  impairment  t*f'  memonf^  ttnoreeiff,  ami 
cotuitipatioH ;  the  patient  is  very  irritable,  dispirited,  is  iearfuh  and  fre- 
quently sinks  into  a  state  of  abi^olufe  dejection.     Female  sufterers — and 
less  frequently  males  also — may  manifes^t  strong  emotions,  and  in  such 
cases  the  condition  presents  many  points  of  resemblance  to  the  milder 
forms  of  hysteria.     The  external  appearances  may  be  indicative  of  sound, 
vigorous  health  ;  oftener,  however,  the  physiognomy  is  worn  and  anxious. 
The  motor  phenomena  include,  besides  readily  oncoming  exhaustion  of 
the  muscidar  strengtii  under  exercise,  a  variable  condition  of  the  tendon- 
react  ions.     On  the  whole,  however,  they  are  increased.    Muscular  Iremara 
(fine)  are  sometimes  present,  and  particularly  when  neurasthenia  is  the 
result  of  trauma  or  fright  (Dercnm),  and  spasmodic  contractions  (usually 
brief)  of  small  is(4ated  grouj>s  of  muscular  fibers  of  the  face,  trunk,  or 
extremities  are  observed. 

The  sensory  disturbances  are  varied  and  sometimes  striking.  The 
patient  makes  constant  complaint  of  feeling  *' tired  "  or  *' never  rested," 
and  indeed  sometimes  betakes  himself  to  bed  for  this  reason,  A  feeling 
of  *' litihtness,"  gi^hhuess.  and  even  true  vertigo,  may  occur  and  recur, 
and  rarely  the  latter  sym[)toni  h  wellnigh  continuous.  The  headache,  (pre- 
viously menti«iued)  is  often  wholly  depenilont  upon  mental  workj  since  it 
disappears  with  the  cesssition  of  the  latter.  Another  form  oi'  pain  is  a 
dull  aching  that  mav  he  generalized,  though  more  commonly  it  is  con- 
iineil  to  the  smalt  of  the  back  and  limbs.  SpfrndfemJernt's^yWh^nsomrht 
for,  may  often  be  elicite<l  over  certain  circumscribed  areas  or  mere  points, 
and  it  may  be  combined  witli  a  deeji-seated  ache  or  an  exacerbating  pain 
{**  spinal  irritation  ').  Cutani-ous  h^fpereisfhrgia  is  common,  hut  anesthe- 
sia is  not  found  in  unoomplieated  Tiriinistheuia.  Numbness,  either  spon- 
taneous or  as  the  result  of  slight  pressure,  is  a  conspicuous  feature  for  a 
variable  period  upon  or  ncEir  to  the  nerve-trunks,  and  linked  with  it 
there  njay  be  ii  generali/.eil  or  loc4ilized  feeling  of  coolness  of  the  body- 
surface,  or  of  prirkinir  setisations  (formications)  and  circumscribed  sub- 
jective sensations  of  heat  and  burnings 

The  pmfehie  symptoms  grow  out  of  the  same  fundamental  conditions 
as  do  the  pfu/Mtciil  symptoms — i,  e,  fatigue  of  the  nerve'Centers,  As 
would  be  expectcKl,  then,  the  capacity  for  sustained  mental  work  is  gener- 
ally lessened,  ami  the  power  to  concentrate  or  rivet  the  attention  upon 
any  subject  as  well.  The  patient  is  self-centererl,  sensitive  to  a  degree, 
easily  angereiL  and  is  morbidly  suspicious.  His  emotional  nature  is 
unstable,  and  the  luental  depression  (before  mentioned)  deepens  until  it 
approaches  true  hypochondria. 

Insomnia^  varying  in  form,  is  frequent,  and  disturhances  of  the  organs 
of  special  sense  are  not  wanting.  The  eye  presents  the  most  important  fa* 
tigue-syuiptoras.  Visiofi  may  be  imperfect  (blurrtMl),  and  continuous  close 
use  of  the  eyes  be  impossible.  There  is  a  lack  of  power  of  accommodation 
and  retinal  hyperestliesia  may  supervene.  The  pupils  may  be  unnaturally 
large.  All  forms  of  finniiiis  constantly  arise  in  neurasthenia^  and  may 
lend  so  vivid  a  coloring  to  the  clinical  picture  that  the  real  nature  of  the 
attack  is  liable  to  be  overlooked.     I  have  recently  seen  a  case  of  the  sort 
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occurring  in  a  clergyman  (thirty-six  years  old),  in  whom  the  diagnosis  of 
aural  disease  had  previously  been  made.  This  symptom,  like  all  othen 
due  to  neurasthenia,  may,  however,  be  associated  with  genuine  organic 
diseases  of  the  ear  (otoneuraathenia).  Disturbances  of  taste  sometimes 
appear,  but  they  are  of  minor  importance.  Vasomotor  disorders,  such 
as  hot  flushes  and  profuse  sweats^  commonly  arise  in  consequence  of 
the  diminished  tone  of  the  arteries ;  these  form  quite  distressing  &tigoe- 
symptoms.  Visible  throbbing  of  the  superficial  vessels  and  of  the  ab- 
dominal aorta,  and  rarely  also  of  the  veins  and  the  capillary  pulse,  occur 
in  the  affection  {vide  Aortic  Regurgitation,  p.  601).  The  urinary  ph- 
nomena  may  excite  particular  attention  owing  to  their  prominence,  and 
this  remark  applies  especially  to  the  frequent  combination  of  neurasthenia 
and  lithemia  (lithemic  neurasthenia).  Oxaluria  and  transient  glyoosurit 
and  albuminuria  may  also  be  present.  The  daily  amount  of  urine  is 
often  small,  and  less  frequently  it  is  large.  The  sexual  apparatus  is  weak 
and  irritable,  as  shown  by  frequent  seminal  emissions  (nocturnal)  and 
incomplete  erections,  and,  if  the  subject  be  married,  by  premature  ejacu- 
lation. The  fear  of  becoming  impotent  often  renders  the  mental  attitude 
of  those  really  potent  such  as  to  excite  the  keenest  compassion.  The 
orgasm  in  the  female  and  the  emission  in  the  male  are  followed  by  a  sense 
of  prostration  and  mental  depression. 

The  somatic  disturbances  referable  to  the  heart  (palpitation,  precordial 
pain)  have  been  considered  under  Neuroses  of  the  Heart,  and  the  various 

Sistro-intestinal  features  in  the  discussion  of  Neuroses  of  the  Stomach, 
eference  has  already  been  made  to  several  clinical  varieties  based  upon 
the  predominance  of  special  and  localized  groups  of  symptoms — e.  g,  when 
the  reigning  features  are  spinal  the  variety  is  termed  spinal  neurasthenia; 
when  these  are  presented  by  the  sexual  apparatus,  sexual  neurasthenia; 
and  so  on ;  but  I  am  in  entire  accord  with  Dercum  when  he  avers  that 
groups  of  symptoms  cannot  be  considered  as  suflScient  ground  for  the 
division  of  neurasthenia  into  separate  forms.* 

Diagn^OSis. — That  cases  of  neurasthenia  are  misdiagnosed  as  other 
conditions,  and  the  reverse,  I  feel  convinced.  An  important  matter  at 
the  outset  is  to  avoid  confounding  the  neurasthenic  symptoms  (secondary) 
of  various  local  and  general  organic  diseases  with  the  primary  form  by  a 
careful  exclusion  of  the  latter.    From  hysteria  the  diagnosis  is  as  follows: 

Hysteria.  Neurasthenia. 

By  nature  a  psycho-neurosis.  A    neurosis ;    often    with    a    pronounced 

psychical  clement. 

Occurs  in  individuals  presenting  a  marked  Occurs  as  the  result  of  nerve-tire,  oxtr- 

hereditiiry  taint.  work,  and  the  like  in  individuals  doI 

necessarily  presenting  hereditary  taint 

The  onset  is  frequently  abrupt.  The  onset  is  always  gradual. 

The  clinical  features  are  dependent  upon  Is  characterized  by  a  notable  lack  or  in- 

an  excess  of  nt-rvous  energy.  sufficiency  of  nerve-force. 

Presents  the  characteristic  stigmata,  as  These  are  absent. 

paralysis  and  anesthesia  in  most  cases. 

Is  sometimes  accompanied  by  violent  con-  Convulsive  seizures  never  occur. 

vulsive  seizures. 

Neuralgic  attacks  are  infrequent  or  alto-  Neuralgic  attacks  are  very  common. 

gether  absent. 

Insomnia  is  not  marked.  Insomnia  is  very  common. 

*  Nervous  Dieeaaes  by  American  AtUhorSy  p.  73. 
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Hysteria,  it  is  to  be  remeoibered,  may  be  a  complication  of  neuras- 
thenia, and  this  association  must  be  distinguished  from  simple  hysteria. 
Prognosis. — Neurasthenia  is  a  curable  disease  if  appropriate  treat- 
ment be  commenced  before  secondary  structural  changes  set  in  and  render 
the  use  of  the  most  approved  measures  of  no  avaiL  In  long-standing 
cases  deleterious  habits  (morphinism,  chloral  ism,  alcoholism)  are  some- 
times developed  and  prevent  the  possibility  of  a  cure.  Hysteria  (the 
€X>m plication)  tends  to  delay,  but  does  not  preclude,  recovery. 

Tf  eatmemt, — The  first  step  should  be,  after  locating  the  major  cause 
or  causes,  to  remove  them,  or,  if  this  be  impossible,  to  minimize  their 
baneful  influence  so  far  as  may  be.  For  example,  if  the  conditions  have 
"been  induced  by  overwork  of  the  brain,  rest  for  the  organ  must  be  pro- 
cured ;  if  sexual  excesses  have  been  the  obvious  responsible  factor,  rest 
for  the  sexual  apparatus  is  imperatively  demanded.  In  the  next  place, 
the  mental  and  moral  environment  must  be  conducive  to  contentment  and 
to  wholesome  forms  of  exercise  of  the  uiind.  In  this  way  the  exhausted 
stock  of  nervous  energy  can  be  often  increased  by  the  natural  recuperative 
forces  alone.  Indeed,  successful  removal  of  the  essential  etiologic  influ- 
ences is  in  the  milder  forms  followed  by  prompt  recovery.  In  not  a  few 
instances  the  symptoms  disappear  as  the  result  of  a  prolonged  sojourn  in 
a  suitable  climate  or  by  travel  for  a  considerable  period  with  its  ever- 
accompanying  cliango  of  scene,  though  it  is  well  in  doing  so  to  avoid  the 
din  and  excitement  of  large  cities.  The  compulsorj^  rest  and  complete 
isolation,  combined  with  the  purity  of  atmosphere,  afforded  by  a  sea-voyage 
sometimes  work  admirable  results.  Unfortunately,  many  subjects  suffer- 
ing with  neurasthenia,  and  particularly  mates,  are  either  unable  or  un- 
willing to  arrest  the  loss  of  nervous  function  by  ceasing  their  excessive 
activities.  In  the  majority  of  instances,  for  the  reasons  above  stated, 
certain  other  meitsures — hygienic  and  medicinal — are  to  be  advised. 

Next  to  the  importance  of  removing  the  exciting  agents,  stands  rest. 
In  severe  and  long-standing  cases  this  should  be  made  as  nearly  absolute 
as  possible,  while  in  the  milder  forms  merely  lengthening  the  hours  for 
deep  or  rest  m  bed,  as  fii^t  pointed  out  by  Dr.  S.  Weir  Mitchell,  often 
suffices.  The  amount  of  rest  must  be  accurately  proportioned  to  the 
necessity  of  individual  eases.  To  Dr.  S.  Weir  Mitchell  belongs  the  credit 
of  having  introduced  the  '-rest-cure  "  in  the  management  of  this  diaease. 
This  mode  of  treatment  in  very  old,  and  in  profound  cases  produces  cura- 
tive effects  unobtainable  in  any  other  manner,  though  it  does  not  give 
complete  restoration  to  health,  as  a  rule,  and  must  be  variously  modified 
in  individual  instances.  It  embraces  not  only  absolute  rest,  but  also 
"passive  exercise '' and  ftjrced  feeding.  Both  body  and  mind  must  re- 
ceive rest;  hence  confinement  often  is  not  tsufficient,  and  the  patient  must 
also  be  strictly  isolated  from  friends  and  relatives,  particularly  if  hysteria 
be  associated. 

The  patient  is  to  be  put  in  charge  of  a  properly  selected  nurse^  who 
will  afford  agreeable  entertainment  by  suitable  conversation  and  reading 
under  the  instructions  of  the  physician.  In  desperate  cases  the  patient 
should  not  be  allowed  to  feed  himself,  must  not  rise  to  void  the  urine  or 
feces,  nor  even  turn  in  bed  without  the  help  of  the  nurse. 

The  neurasthenic  also  demands  a  special  dietary^  that  is  to  be  made  up 
at  first  of  milk.     This  should  he  administered  in  small  quantities  at  the 
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beginning  (5iv  or  v — 120.0  or  148.0,  every  two  hoorsV  and  dowly  and 
gradually  increased  until  at  the  end  of  a  week  or  ten  aays  large  quanti- 
ties are  taken  (Jviij-x — 236.0-300.0  every  two  hours).  When  whole 
milk  cannot  be  readily  digested  skim-milk  should  be  employed.  To  the 
milk,  should  the  patient  become  decidedly  hungir,  may  be  added  in  the 
course  of  five  or  six  days  very  light  nutrients  (plain  boiled  rice,  a  eoft- 
boiled  egg)  and  a  little  later  meats  (lamb-chop,  steak).  Constipation 
calls  for  the  use  of  unbolted  bread  (graham),  fresh  and  stewed  fruite, 
and  butter.  This  simple  dietary  is  to  be  enriched  until  three  large  meak 
are  taken  daily — "  such,  for  instance,  as  a  breakfSEist  of  fruit,  cracked 
wheat,  one  or  two  soft-boiled  eggs,  or  a  good-sized  steak,  well-serred 
chops,  bread  and  butter,  and  milk  ;  a  dinner  of  a  good  slice  of  roast  bee^ 
with  vegetables  and  boiled  rice  (in  place  of  potatoes).  The  sapper  should 
remain  as  a  light  meal  of  bread,  butter,  fruit,  light  pudding,  and  milk  " 
(Dercum).     Tea,  coifee,  and  alcohol  should  be  avoided. 

Passive  exercise^  massage,  and  electricity  form  an  essential  part  of  the 
"  rest-cure,*'  though  the  former  should  not  be  commenced  until  the  seeond 
or  third  day.  At  first  it  should  be  continued  for  a  few  minutes  only,  and 
consists  of  gentle  rubbing  or  light  strokes.  As  tolerance  becomes  estab- 
lished massage  should  be  practised  for  a  longer  period  (about  an  hour). 
Deeper  rolling,  kneading,  and  spiral  manipulations  are  then  allowable. 
The  direction  of  the  venous  blood-current — toward  the  center  of  the  bodj 
from  the  periphery — is  to  be  borne  in  mind,  and  all  massage-motions  are 
to  be  made  in  the  same  direction.  This  measure  is  to  be  carried  out  bj 
the  nurse,  who  should  be  a  well-trained  masseuse  and  thoroughly  ac- 
quainted with  the  details  of  her  work.  Electricity,  like  massage,  com* 
pensates  for  the  lack  of  exercise.  The  slowly-interrupted  faradic  current 
is  to  be  selected,  and  the  aim  should  always  be  to  induce  satisfactory  con- 
tractions with  the  least  amount  of  pain.  The  current  should  be  applied 
to  the  individual  muscles,  one  of  the  extremities  being  selected,  and  the 
poles  applied  over  the  motor  points,  passing  from  muscle  to  muscle  until 
all  have  been  faradized.  The  time  of  each  sitting  should  not  exceed  half 
an  hour.  The  entire  body  should  also  receive  the  faradic  current  (rapidly 
interrupted).  A  large  sponge  moistened  with  salt  water  is  applied  at  the 
nape  of  the  neck,  and  another  to  the  soles  of  the  feet,  and  the  strongest 
current  tolerable  is  thus  used.  This  process  should  be  continued  from 
fifteen  to  twenty  minutes,  and,  like  the  faradization  of  the  single  muscles, 
it  is  to  be  repeated  at  intervals  of  twenty-four  hours. 

The  rest-cure  in  all  of  its  details  should  be  continued  for  a  period 
rangin*:  from  four  to  eight  weeks.  The  patient  should  leave  his  bed  in 
the  most  gradual  manner,  and  should  sit  up  for  a  few  minutes  only  at  first 
the  time  being  gradually  lengthened;  soon  exercise  may  be  commenced 
in  a  like  manner  and  be  cautiously  increased.  During  this  period  of 
convalescence  it  is  my  custom  to  omit  the  electric  treatment,  while  the 
massa»:e  is  continued  at  intervals  of  two  or  three  days  for  some  weeks. 
After  the  patient  has  reached  the  point  of  marked  improvement,  as  evi- 
denced by  a  large  appetite,  the  disap}>earance  of  the  most  pronounced 
subjiX'tive  symptoms,  and  especially  by  a  substantial  gain  of  weight 
(twenty  to  twenty-five  pounds — 11.3  kgms.),  he  should  be  advised  to 
make  a  change  of  air  to  the  country,  or  to  the  mountains  or  the  sea- 
shore (if  it  be  not  the  summer  season). 
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Hydrotherapy  is  positively  and  rationally  serviceable  in  the  manage- 
ment of  neurasthenia.  The  water  may  be  employed  in  the  form  of  the 
shower,  spray,  bath,  or  paek,  and  is  most  efficacious  when  quickly  applied 
for  a  few  moments  and  followed  by  vigorous  towelling  to  reinforce  the 
action  of  the  cold.  A  portion  of  a  garden-hose  with  a  sprinkler  is  read- 
ily attached  to  the  water-pipe  in  the  batli-room  and  furnisher  the  read- 
iest means  of  applying  cohl  water.  Extreme  caution  is  necessary  at  the 
beginning  of  the  application  of  cold  to  the  surface,  since  there  are  neur- 
asthenic subjects  that  not  only  fail  to  receive  benefit,  hut  are  rendered 
worse  thereby,  in  consequence  of  a  highly  sensitive  organization. 

Drugs  are  of  minor  importance  in  the  treatment,  and  their  routine  use 
is  to  be  condemned.  Laxatives  are  often  needful,  and  in  my  experience 
broken  doses  of  calomel,  followed  by  a  saline,  or  the  fluid  extract  of 
cascara,  have  proved  moi^t  efl^ective.  For  a  further  consideration  of  the 
treatment  of  the  gastro-intestinal  symptoms  the  reader  is  referred  to  Neur- 
OSes  of  the  Stomach. 

Strychnin  is  constantly  being  employed  in  the  treatment  of  this  affec* 
tion,  but  its  use  should  be  limited  to  the  more  profound  types.  Full  doses 
are  required  if  we  would  expect  good  results*  In  cases  in  which  anemia 
is  marked  arsenic  may  be  employed  with  advantage.  Phosphorus  has  also 
been  recommended,  but  it  tends  to  disturb  the  digestive  organs  and  rarely 
gives  striking  general  results. 


I 


ACROMEGALY. 

( Giantism.) 


Definition* — A  disease  first  recognized  and  described  by  Marie,  and 
characterized  by  a  progressive  and  peculiar  enlargement  of  the  face  and 
extremities. 

Patholoi^. — Those  cases  that  have  been  examined  postmortem  have 
shown,  as  the  most  constant  change,  an  enlargement  of  the  pituitary  body, 
with  a  corresponding  dilatation  of  the  sella  turcica,  and  a  persistence  of 
the  thymus  gland.  Less  frequently  there  is  fibroid  degeneration  of  the 
thyroid  gland.  A  few^  cases,  however,  have  been  reported  in  which  one 
or  all  of  these  organs  were  normal.  The  lips,  tongue,  and  trachea  are 
usually  considerably  enlarged,  and  the  sexual  organs  may  either  be  hyper- 
trophied  or  atrophied,  the  latter  condition  being  more  common  in  the 
uterus  and  testicles.  The  bones  of  the  extremities  and  face  are  thick- 
ened^ apparently  chiefly  as  a  result  of  hyperplasia  of  the  spongy  portion, 
and  Klebs  has  shown  that  the  peripheral  vessels,  particularly  those  in  the 
affected  bones,  are  also  larger.  Occasionally  there  are  hypertrophy  of  the 
heart  and  enlargement  of  the  spleen  and  liver. 

The  etiology  of  acromegaly  is  unknown.  Marie  believes  that  it  is 
a  form  of  systematic  dystrophy  analogous  to  myxedema*  and  probably 
due  to  interference  with  the  function  of  the  pituitary  body.  Freund 
holds  that  it  is  a  sort  of  inversion  of  growth  associated  with  alteration  in 
the  sexual  organs  at  puberty-  Klebs  believes  that  it  is  due  to  a  neoplas- 
tic condition  of  the  vascular  tissues,  associated  with  a  functional  perfliet- 
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ence  of  the  tbymiis  gland.     Various  diseafles  have  preceded  the  devg  

ment  of  acromegaly,  but  none  with  sufficient  regularity  to  indicate  that 
the  subsequent  appearance  of  the  latter  condition  was  other  than  »ca- 
dental.  Both  sexes  are  about  equally  affected,  and  the  diaeaae  ordiikihly 
commences  in  adolescence. 

The  earliest  symptom  is  usually  an  increase  in  the  thickxiesa  of  the  < 
fingers  and  toe^,  so  that  rinc^g,  gloves,  and  shoes  are  too  small  and  can  nol 
longer  be  worn.  This  enlargernent  is  chiefly  in  thickness^  aJthongh  tberoi 
IB  lUfio  a  certain  amount  of  increase  in  length.  Both  the  aofk  and  hjiri 
parts  are  affected.  The  nails  are  flattened^  longitudinally  ridged,  and 
more  friable  {upade-like  hand).  The  faee  becomes  considerably  enlarged ;  i 
the  supraorbital  ridges  project,  giving  rise  to  a  rather  simian  the 

nose  becomes  broader  and  longer;  the  cheek-bones  project ;  i  iopi 

positive  characteristic  is  the  enormous  enlargement  of  the  lower  jnw^  m 
that  it  becomes  broader  and  prognathous,  and  the  lowur  teeth  can  na 
longer  be  brought  in  apposition  with  the  upper.     The  spina}  rolumn  b  | 
ordinarily  kyphotic,  the  change  affecting  the  upper  dorsal  and  cervical 
regions,     Fretjuently  there  is  also  an  associated  scoliosis.     The  rest  of  tlic  i 
skeleton  remains  unaffected  for  a  long  time  :  finally,  changes  may  be  ob-  j 
served  in  the  clavicles,  sternum,  ribs,  pelvis,  and  particularly  in  the  pt- 
tellfe.     The  «/fm  sometimes  shows  slight  pigmentation  ;  the  hair  is  ron^h 
and  may   become   thinner;  the   muscles  occasionally  exhibit  inereaAed 
electric  excitability,  and  less  frequently  there  is  muscular  atrophv  widi 
reactions  of  degeneration.     The  lips,  tongue,  and  tonsils  are  usually  en*  ] 
larged,  and  the  larynx  is  increased  in  dimensions,  so  that  the   vttiet  b^  | 
comes  deep  and  rough ;  tins  is  a  very  characteristic  symptom  in  wimiirti. 
Ordinarily,  an  area  of  dulness  can  be  detected  in  the  upper  part  lyf  the 
sternum  that  has  been  ascribed  to  the  persistence  of  the  thymus  gUnd. 
The  tendon-refleres  mhy  either  be  normal,  diminished,  or  abolished.  Thff 
are  never  exaggerated.     The  urinr  is  increased  in  amuunt,  an<l  g1yco«tiria 
is  often  present.    The  secretion  of  sweat  is  also  greatly  incretti*ed.    The  , 
subjective  symptoms  consist  of  severe  intermittent  or  continuous  htttd- 
aehe  and  of  a  diminution  of  the  vimial  power.      There  may  he  par^ 
sis  of  the  third  nerve,  giving  rise  to  external  strabismus^  atid  none- 
times  to  temporal  hemtanifpsia  as  a  result  of  pressure  upon  the  cenlnl 
part  of  the  chiasm  by  an  enlarged  pituitary  body.    Sometimes  late  in  th«  | 
disease  there  are  occassional  momentary  general  tremors.     The  f^atients  | 
often  present  polyphagia  and  polydipsia.    Neuro-retinitis  and  subsefjueat 
atrophy  of  the  optic  nerve  may  also  occur.     Sexual    power  is  uituailj 
abolished.     In  women  menstruation  cea.ses  early  in  the  ilisease,  and  tht 
breasts  atrophy.     The  mental  condition  is  afl^ecte<l,  and  tJiere  are  usuall? 
great  apathy  and  diffidence  (perhaps  explicable  by  their  changed  appeir- 
ance),  \om  of  memory,  and  even,  in  some  cases,  imbecility. 

Diagnosis. — In  the  later  stages  the  appearance  is  characteristic,  ajiil 
acrumegaly  can  then  hardly  be  confounded  with  other  diseai^es.  The  pe- 
culiar enlargement  of  the  extremities,  the  oval,  prognathous,  axid  distorud 
fece,  the  deep,  rough  voice,  the  more  or  less  pronounced  ptgrneotnlioii  of 
the  skin,  the  wasting  of  the  muscles,  and  the  profound  cachexia  give  a  per* 
feet  clinical  picture.  In  those  cases  in  which  the  cachexia  baa  bec^mi^  ex- 
treme there  are  from  time  to  time  peculiar  tremors  or  spasma  of  Ike  j 
body. 
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Differential  Diagnosis. — In  the  earlier  stages  the  disease  is  most  easily 
confounded  with  the  kffpertroj'hii'  pidmmmry  osieo-arfhropathy  of  Marie, 
In  this  Loth  haods  and  feet  are  greatly  enlarged  ;  hut  the  fingers  are  club- 
shaped,  the  face  is  not  iuvolved,  and  there  usually  exists  some  chronic  pul- 
monary complication.    In  a  case  that  I  observed  there  were  hronchiectasis 
and  bronchorrhea*   From  osteitis  deformans  it  may  be  distinguished  by  the 
iact  that  in  this  condition  chiefly  the  long  bones  of  the  liraTks  and  the  flat 
bones  of  the  skull  are  hypertrophied  and  very  painfuL     EJephantians 
may  be  distinguished  by  the  fact  that  it  attacks  the  lower  limbs,  does  not 
involve  the  hones,  and  the  skin  prei^^ents  a  granular  or  a  nodular  appear- 
ance.    From  arthritis  deformaiis  acromegaly  may  be  distinguished  by  the 
fact  that  the  disease  develops  late  in  life  and  is  asf^ociated  with  great  de- 
formity of  the  joints,  the  face  ordinarily  escaping-     The  following  table 
(after  Dercum)  will  serve  to  distinguish  two  difieases  that  are  apt  to  be 
confounded  with  one  another : 


ArROMEGALV, 

Occurs  most  commonly  in  early  adult  life. 

In  males  and  fomnles  equally. 

Enlargement  of  the  bones  characteristic* 
Marked  prognathism  oT  jaw  and  flatten- 

inji  of  checks. 
Skin   brownish^jflllow :   huir   coarse  and 

unwieWy  ;  nails  short  and  wtriateti 
Finjicersi  symmetric  and  sausage-shaped. 
Administration  of  thyroid  extract  ii*  of 

the  smallest  benefit. 


Myxedema. 

A  disease  of  mature  Ufe^forty  to  fifty 

jcars- 
Five  timefl  an  rre<iuent  in  femalefi  as  in 

males. 
No  f'nlarpt^ment  of  the  bones. 
Face  full-moon-Bhaped. 

Skin  palc»  wax\%  shiny,  and  boggy  ;  hair 

fallK  out;  nails  not  affected. 
Fingerft  cinbbed  at  the  end. 
Thyroid  treatment  of  the  greatest  benefit. 


The  prognosis  is  hopeless  for  cure  and  doubtful  for  duration.  The 
disease  is  progressive,  although  it  romains  stationary  for  a  loDger  or  shorter 
period.  Retrogression  never  ocrurs.  Ordinarily,  the  patients  die  of  some 
intercurrent  condition  ;  although  death  may  be  due  to  the  cachexia  of 
acromegaly  itself.  Life,  however,  may  last  for  twenty  years  after  the 
appearance  of  the  first  symptoms. 

Treatmeiit  «jf  the  condition  itaelf  has  proved  unavailing.  Certain 
cases  have  been  reported  in  which  there  was  slight  temporary  improve- 
ment after  the  use  of  extract  of  pituitary  hody  or  of  thyroid  gland,  but 
the  results  are  contra(iictory.  The  cephalalgia  can  be  more  or  less  com- 
pletely controlled  by  an ti pyrin  or  caffeiii.  Phosphorus,  mercury,  the 
iodids,  and  arsenic  have  been  wholly  useless* 


ASTASIA-ABASIA. 

AsTA8iA*ABASiA  is  rather  a  symptom  than  a  disease  tut  generis.  It 
consists  of  an  interference  with  the  power  of  walking,  atthongh  the  limbs 
show  no  trace  of  para  lysis  and  are  capable  of  performing  perfectly  other 
complicated  movements.  In  this  respect  it  is  somewhat  allied  to  the 
functional  neuroses.  In  a  case  reported  by  Burr,  complicated  with  severe 
anemia,  changes  were  found  in  the  posterior  and  lateral  columns  of  the 
cord ;  ordinarily,  however,  no  gross  lesions  can  be  discovered.     The  dis- 
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V.  VASOMOTOR  AND  TROPHIC   DISORDERS. 


ANGIONEUROTIC  EDEMA, 

{Acuie  CiroimMcrihed  Edema  of  the  Sliin  :  Inter mUteni  AnffiommuroHe  Edema.) 

Befinitiotl. — A    disease    characterized    by    the    appearaDoe   of  to 
edematous  swelling  of  the  skin  or  mucous  membranes.     In  geaeni 
not  accompanied  by  constitutional  symptoms. 

The  pattiolog^  of  tlie  ilisease  is  obscure.     It  ia  supposed  to 
either  to  venous  stajsis  or  to  some  nervous  influence  upon  the  1^ 
channels,  causing  them  to  exude  liquid.     No  lesions  have  hs  jet  him 
descrihed. 

Ktiology,^ — Neuropathic  heredity  appears  to  have  some  inflaeJia 
upon  the  disease,  but  nervous  manifestations  in  the  patient  himself  in 
more  important.  Occasionally  the  condition  follows  infectious  diseaaes  or 
severe  hemorrhage.  The  most  important  exciting  causes  are  cold  and 
emotional  disturbances.  The  disease  occurs  most  frequently  in  mtim, 
and  almost  exclusively  in  early  adult  life, 

Symptoins. — The  edema  usually  appears  suddenly,  is  sbmrplT  ci^ 
cumscribed,  and  the  skin  of  the  affected  area  is  slightly  elevated  ud 
reddened,  or  else  somewbat  paler  than  the  surrounding  tissae.  OfdinarJh* 
subjective  symptoms  are  absent;  occasionally  there  are  slight  pmrtwUmw 
The  edema  may  appear  in  any  part  of  the  body,  but  usually  it  ti 
common  on  the  hacks  of  the  hands  or  legs  and  in  the  face,  e*^pecially 
eyelid.  Occasionally  it  may  appear  upon  the  mucous  membranoii  ei 
of  the  lips,  tongue,  or  glottis ;  in  the  latter  situation  it  sometimes 
duces  severe  dyspnea,  and  at  least  in  one  case  it  has  caused  death. 
presence  lias  also  been  suspected  in  the  mucous  membrane  of  the  gv^l 
intestinal  trad.  Ordinarily  the  patient  hm  no  sym[»to!ns  whatever 
disease;  occasionally^  however,  tliere  are  severe  colic  and  sotii' 
vomiting.  In  one  case  hematuria  was  observed,  and  in  another  h 
rhage  from  the  swollen  gums ;  of  course  in  the  latter  case  the  diagnofli 
was  doubtful.  The  patient  may  exhibit  a  certain  degree  of  anxi 
during  the  attack.  Ordinarily  the  swelling  persist*  a  few  days^  and 
disappears,  but  relapses  are  exceedingly  common,  and  may  recttr  r0f 
freqiiently  for  many  years. 

The  differential  diag:n09is  has  to  be  made  from  urticaria,  to  which 
it  bears  a  great  similarity.     According  to  Osier,  giant  urticmrta  i» 
same  disease. 

Tbc  prognosis  is  of  course  favorable  for  life;    for  cure  it  if 
doubtful,  as  the  disease  is  sometimes  exceedingly  obstinate. 

The  treatment  consists  of  rest,  the  use  of  tunics  particularly  direct' 
to  the  nervous  system^  and  the  correction  of  any  gastro-intestiiial  tiit- 
order.  Quinin  has  occasionally  proved  very  valuable*  Hypnotiain  kn 
also  been  suggested* 


ihieb 

I 


E- 


CAISSON  DISEASE,  1187 


are  suddenly  liberated,  with  the  formation  of  air-em boli ;  others  have 
belie vet3  that  the  chanties  are  due  to  a  sudden  disturbance  of  the  gaseoua 
metabolism.  In  cases  m  which  death  has  occurred  after  a  considerable  in- 
terval the  lesions  of  disseminated  focal  myelitis  have  been  discovered. 

The  etiology  of  the  disease  is  very  clear,  and  certain  predisposing 
factors  are  worthy  of  nole.  Divers  are  more  apt  to  suffer  if  they  have 
heen  working  at  extreme  depths,  particularly  if  the  period  of  exposure 
to  great  pressure  has  been  prolonged ;  even  moderate  pressure  will  some- 
times produce  symptoms  if  continued  for  a  sufficient  length  of  time,  and 
short  periods  of  rest  do  not  prevent  the  developmeiit  of  the  disease.  Ordi- 
narily, it  can  be  said  that  unless  the  pressure  exceeds  two  and  one  half  or 
three  atmospheres  no  danger  may  be  ap{irehended. 

The  symptoms  vary  greatly  in  intensity.  In  the  mildest  form  they 
consist  of  neNnilf/ie  pain9  in  the  joint^^  sometimes  with  slight  articular 
swelling,  headaehe,  tfiddiuess^  and  a  little  tinnitus.  These  pains  may  he- 
come  more  violent,  particularly  in  the  loins,  and  be  followed  by  a  gradual 
loss  of  power  and  by  anestkcmi  in  the  limbw;  these  symptoms  may  disap- 
pear in  a  few  hours  or  become  more  severe,  with  the  development  of  cr)w- 
plde  pfirah/»i8  and  interference  with  the  action  of  the  sphincters.  This 
paralysis  usually  assumes  the  form  of  paraphgia  ;  monoph-ffia^ml  hejui-- 
idegin  also  occur,  and  somet  i  mos  there  are  complete  paralysisand  anesthesia 
of  all  four  extremities  and  of  the  trunk.  In  the  most  severe  cases  cere- 
hrnl  $ffmptom»  tLTG  also  prej?ent,  consisting  of  sudden  loss  of  conscionsneaa, 
profound  coma,  irregular  respiratory  action,  and  finally,  after  a  short  time, 
death  from  cardiac  failure. 

The  diagnosis  is  very  easy*  It  is  possible,  however,  that  an  attack 
of  apopkjTt/  should  occur  in  a  man  who  has  been  under  water,  and  the 
patient  should  always  be  examined  for  the  presence  of  this  or  some  other 
organic  lesion. 

The  pTOgtlOSis  varies  with  the  intensity  of  the  symptoms.  The  lighter 
forms  consist  merely  of  joint-pains  and  slight  dizziness  that  usually  pass 
away  in  the  course  of  a  few  hours.  Paraplegias  or  hemiplegias,  develop- 
ing slowly  and  not  assuming  a  severe  form,  are  also  transient  in  character 
A  more  severe  paraplegia  is  usually  permanent,  although  some  impnive- 
ment  may  be  expected.  The  apoplectic  forms  are  almost  invariably  fatal 
in  the  eour?ie  rjf  a  few  hours. 

The  treatment  consists,  firstly,  of  prophylactic  measures.  In  all  places 
where  caisson-work  is  carried  on  one  or  more  hicks  should  be  provided  in 
which  the  pressure  can  he  gradually  reduced  until  it  is  approximately  that 
of  the  atmosphere.  Divers  shouhl  be  instructed  to  come  slowly  to  the  sur- 
fece.  If  the  pressure  exceeds  three  atmospheres,  the  maximum  length  of 
the  working-period  should  not  be  more  than  one  hour,  and  several  hours 
should  be  permitted  between  the  descents,  A  chamber  should  also  be 
provided  in  which  a  man  who  exhibits  symptoms  of  the  disease  can  be 
once  more  subjected  to  a  pressure  greater  than  that  of  the  atmosphere,  as 
this  usually  causes  an  arrest  of  the  process*  When,  however,  the  condi* 
tion  resembles  that  of  acute  myelitis,  the  treatment  is  purely  symptomatic. 
It  consists  of  rest,  careful  hygiene*  and  a  stimulating  diet.  Potassium 
iodid  may  also  be  administered  in  the  later  stages,  but  its  value  is  very 
doubtful.  In  some  of  the  acute  forms  with  more  or  less  respiratory  fail- 
ure inhalations  of  oxygen  have  been  recommended. 
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posed  to  be  purely  hysteric  in  nature.  The  most  important  exdtifig 
cause  is  exposure  to  cohl,  although  attacks  may  abo  be  brought  on  by 
severe  emotional  disturbances, 

Symptoms,^ — The  disease  presents  three  grades  of  severity:  first, 
anemia  or  local  syncope;  second,  cyanosis  or  local  asphyxia:  and  third, 
gangrene.  Local  ni/ncope  consists  in  a  vasomotor  spasm  in  one  or  mor* 
extremities,  the  fingers  being  raoat  frequently  affected,  and  rarely  xaom 
than  one  at  a  time.  They  become  white,  almost  waxy  in  ap' 
cold,  and  bard  to  the  touch,  and  they  may  be  either  dry  or  covere<l 
a  cold  perspiration.  The  finger  is  perfectly  numb,  but  severe  neui 
pains  may  be  felt  in  the  arm ;  if  the  skin  be  pricked  with  a  pin,  no  hi 
flows.  Ordinarily  this  syncope  disappeaj's  gradually^  the  reaction 
accompanied  hy  tingling  and  formication  in  the  affected  digit,  which 
mately  returns  to  a  normal  condition.  Local  asphyxia  is  a  further  8t»p 
of  this  condition :  in  this  the  finger  is  blue  and  swollen,  and  there  is  i 
sense  of  discomfort  that  is  apparently  due  to  the  stretching  produced  l^ 
the  engorged  veins.  This  cyanotic  condition  may  also  affect  the  e«m, 
toes,  and  the  tip  of  the  nose,  and»  like  the  preceding  stage,  it  may  di§- 
appear  without  leaving  any  trace  of  its  existence.  Patients  that  baft 
reached  this  stage  seem  to  he  more  liable  to  a  recurrence  upon  slight 
posure  than  those  who  only  present  local  syncope.  The  attacks  are 
likely  to  recur  constantly  in  the  same  digit,  and  not  to  appear  first  in 
and  then  in  another.  During  the  existence  of  this  stage  a  not  infrequent 
associated  symptom  is  hemofjiolmmrta  :  this  is  especially  apt  to  occ 
children,  and  has  led  to  the  suspicion  of  malarial  inHuence.  In 
cases,  when  hemoglobinuria  is  not  found,  the  urine  contains  an  excmf 
of  urates.  If  the  attack  lasts  for  several  days,  (rophtc  chanf/ejt 
place  in  the  finger-nail,  giving  rise  to  a  transverse  ridge,  which 
sists  until  that  portion  of  the  nail  has  grown  beyond  the  end  of  the 
ger.  If  local  cyanosis^  however,  continues  sufficiently  long,  t/ati^rei 
changes  take  place.  These  appear  first  sis  small  black  spots  or  feocl 
filled  with  serum  upon  the  entl  of  the  fingers  or  about  the  root  of  tht 
nail ;  these  gradrially  slough  off,  leaving  a  small  ulcer  that  mmy  dowly 
cicatrize.  Often  patients  subject  to  recurrences  of  the  disea^  show  i 
number  of  cicatrices  on  the  ends  of  the  fingers,  or  if  the  ears  are  affected 
there  may  be  slight  shrivelling  of  their  edges.  The  gangrene,  howefer, 
may  be  more  severe,  in  which  case  the  distal  phalanges  of  the  affeetei 
fingers  may  become  black  or  dark  red,  covered  with  blebs,  and  fifiilly 
mummified.  The  line  of  demarkation  then  forms,  and  ultimately 
gangrenous  portion  fiills  off,  leaving  an  ulcerated  stump  that  si 
cicatrizes.  Tins  form  may  not  !>e  limited  exclusively  to  the  hantls 
feet  or  ears,  but  symmetric  patches  sonu^jtimes  appear  in  the  skin  of  tbf 
breiist.  During  the  time  that  the  gangrene  is  present  the  patients  eiifir 
from  excruciating  pahis  in  the  timlm  that  interfere  with  sleep,  often  camiBr 
transient  mehmcliolia,  and  seeming,  more  than  the  gangrene  itself,  fl 
depress  the  general  condition-  Fever  is  rarely  present ;  sugar  is  sofliP 
times  found  in  the  urine,   but  not  constantly. 

The  diagnosis  is  necessarily  difficult  when  it  is  remembered  rhst  ill 
clinicians  do  not  agree  that  such  a  disease  exists.  According  to  Rayaaad » 
definition,  it  is  a  neurosis  characteri zed  by  enormous  exaggeration  of  tlw 
excito-motor  energy  of  the  gray  parts  of  the  spinal  cord  that  conttd  lit 
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HYDROPS  ARTIOULORUM  INTERMITTENS. 

Definition,^ — A  condition  characterized  by  periodic  effusions  into 
one  or  more  of  the  large  joints,  and  usual ly  the  knee. 

The  pathology  is  unknown,  but  it  is  suspected  that  it  depends  upon 
some  nervous  disturbtinces  of  the  vessels  or  lymph-channels  in  the  joints. 

The  etiology  is  also  doubtful.  The  disease  occurs  in  nervous  indi- 
viduals, and  lias  been  found  associated  with  other  nervous  tiiseases,  as  ex- 
ophthalmic goiter,  or  in  patients  suffering  from  other  vascular  diseases, 
as  angina  pectoris. 

The  symptoms  consist  of  the  sudden  development  of  a  swelling  in  the 
affecte<l  joint,  which,  however,  does  not  present  any  symptoms  of  inflam- 
mation and  is  rarely  painfuL  This  swelling  lasts  from  three  to  eight  days 
and  then  disappeai^s  a^i  suddenly  as  it  came.  At  regular  intervals  of 
from  one  to  four  weeks  it  is  repeated,  and  this  repetition  may  continue 
for  year8. 

The  diagnosis  must  be  made  upon  the  symptoms  and  the  periodicity 
of  the  condition. 

The  prognosis  is  doubtfuU  most  cases  being  exceedingly  obstinate. 

Treatment^^ — Electro-therapy  in  various  forms  has  been  recom- 
mended. Among  the  drugs  that  have  been  suggested  are  salicylic  acid, 
♦  [uinin,  arsenic,  and  ergotin.  None,  however,  has  proved  particularly 
valuable. 


EAYNADD'S  DISEASE, 

{Sifmmetric  Gangrene,) 

Definition, — A  condition  apparently  of  vasomotor  nature,  affecting 
symmetric  parts  of  the  body,  and  chiefly  the  tips  of  the  extremities. 

The  pathology  is  by  no  means  definitely  made  out.  It  is  supposed 
that  alterations  must  occur  in  the  vasomotor  centers  of  the  medulla  and 
cord,  but  none  have  as  yet  been  found,  partly  because  the  disease  is 
r»rely  fatal.  In  some  cases  peripheral  neuritis  has  been  observed  and  in 
others  peripheral  endarteritis*  The  gangrene  is  usually  superficial,  and 
resembles  closely  that  caused  by  cold ;  rarely  it  causes  an  extended  loss 
of  substance. 

The  etiology  of  the  condition  is  obscure  and  complex,  largely,  no 
doubt,  because  a  number  of  difierent  conditions  have  been  confounded 
under  this  designation.  The  disease  occurs  in  cbihlren  and  in  neurotic 
women,  less  often  in  men.  A  neuropatliic  heredity  seems  to  predispose 
to  it,  and  occasionally  it  exists  in  connection  with  other  nervous  dis- 
eues,  as  epilepsy,  migrain,  hysteria,  and  mental  disorders.  The  occur- 
rence of  paroxysmal  hemoglobinuria  has  led  to  the  suspicion  that  malaria 
is  an  etiologic  factor,  I  am  nt»t  aware,  however,  that  pla^smodio  have 
been  found  in  any  case,  and  the  asserted  gf»od  results  fiillowing  the  ad- 
ministration of  <|uinin  are  insufficient  to  establish  the  contention.  Syph- 
ilig  and  various  otljer  infectious  diseases  have  also  been  mentioned  as 
etiologic  factors,  and  more  recently  a  form  has  been  described  that  is  sup- 
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posed  to  be  purely  hysteric  in  nature.  The  most  important  exciting 
cause  is  exposure  to  cold,  although  attacks  may  also  be  brought  on  by 
severe  emotional  disturbances. 

Symptoms. — The  disease  presents  three  grades  of  severity:  first, 
anemia  or  local  syncope ;  second,  cyanosis  or  local  asphyxia ;  and  third, 
gangrene.  Local  syncope  consists  in  a  vasomotor  spasm  in  one  or  more 
extremities,  the  fingers  being  most  frequently  affected,  and  rarely  more 
than  one  at  a  time.  They  become  white,  almost  waxy  in  appearance, 
cold,  and  hard  to  the  touch,  and  they  may  be  either  dry  or  covered  with 
a  cold  perspiration.  The  finger  is  perfectly  numb,  but  severe  neuralgic 
pains  may  be  felt  in  the  arm ;  if  the  skin  be  pricked  with  a  pin,  no  blood 
flows.  Ordinarily  this  syncope  disappears  gradually,  the  reaction  being 
accompanied  by  tingling  and  formication  in  the  affected  digit,  which  ulti- 
mately returns  to  a  normal  condition.  Local  aspht/xia  is  a  Airther  stage 
of  this  condition :  in  this  the  finger  is  blue  and  swollen,  and  there  is  t 
sense  of  discomfort  that  is  apparently  due  to  the  stretching  produced  by 
the  engorged  veins.  This  cyanotic  condition  may  also  affect  the  ears, 
toes,  and  the  tip  of  the  nose,  and,  like  the  preceding  stage,  it  may  dis- 
appear without  leaving  any  trace  of  its  existence.  Patients  that  have 
reached  this  stage  seem  to  be  more  liable  to  a  recurrence  upon  slight  ex- 
posure than  those  who  only  present  local  syncope.  The  attacks  are  more 
likely  to  recur  constantly  in  the  same  digit,  and  not  to  appear  first  in  one 
and  then  in  another.  During  the  existence  of  this  stage  a  not  infrequent 
associated  symptom  is  hemoglobinuria ;  this  is  especially  apt  to  occur  in 
children,  and  has  led  to  the  suspicion  of  malarial  influence.  In  some 
cases,  when  hemoglobinuria  is  not  found,  the  urine  contains  an  excess 
of  urates.  If  the  attack  lasts  for  several  days,  trophic  changes  take 
place  in  the  finger-nail,  giving  rise  to  a  transverse  ridge,  which  per- 
sists until  that  portion  of  the  nail  has  grown  beyond  the  end  of  the  fin- 
ger. If  local  cyanosis,  however,  continues  sufficiently  long,  gangrenou$ 
changes  take  place.  These  appear  first  as  small  black  spots  or  vesicles 
filled  with  serum  upon  the  end  of  the  fingers  or  about  the  root  of  the 
nail ;  these  gradually  slough  off",  leaving  a  small  ulcer  that  may  slowly 
cicatrize.  Often  patients  subject  to  recurrences  of  the  disease  show  a 
number  of  cicatrices  on  the  ends  of  the  fingers,  or  if  the  ears  are  affected 
there  may  be  slight  shrivelling  of  their  edges.  The  gangrene,  however, 
may  be  more  severe,  in  which  case  the  distal  phalanges  of  the  affected 
fingers  may  become  black  or  dark  red,  covered  with  blebs,  and  finally 
mummified.  The  line  of  demarkation  then  forms,  and  ultimately  the 
gangrenous  portion  falls  off,  leaving  an  ulcerated  stump  that  slowly 
cicatrizes.  Tliis  form  may  not  l)e  limited  exclusively  to  the  hands  and 
feet  or  ears,  but  symmetric  patches  sometimes  appear  in  the  skin  of  the 
breast.  During  the  time  that  the  gangrene  is  present  the  patients  suffer 
from  excruciating  pain^  in  the  limbs  that  interfere  with  sleep,  often  causing 
transient  melancholia,  and  seeming,  more  than  the  gangrene  itself,  to 
depress  the  general  condition.  Fever  is  rarely  present ;  sugar  is  some- 
times found  in  the  urine,   but  not  constantly. 

The  diagnosis  is  necessarily  difficult  when  it  is  remembered  that  all 
clinicians  do  not  agree  that  such  a  disease  exists.  According  to  Raynaud's 
definition,  it  is  a  neurosis  characterized  by  enormous  exaggeration  of  the 
exci to-motor  energy  of  the  gray  parts  of  the  spinal  cord^at  control  the 
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vasomotor  innervation.  If  this  be  accepted,  then  all  cases  in  which 
lesions  of  the  nerves  and  arteries  have  been  found  are  not  properly  of 
the  same  nature ;  and  there  are  a  number  of  other  condition&  that  may 
produce  gangrene,  often  somewhat  symmetric  in  type  and  perhaps  due  to 
vasomotor  spasms  (particularly  tiyringomyelia  and  leprostf).  The  so-called 
^^  dead  finger''  is  a  common  symptom,  and  its  occurrence  is  by  no  means 
sufficient  justification  for  a  diagnosis  of  Raynaud's  disease.  In  fact,  the 
typical  forms  of  this  condition  should  advance  to  slight  sijpei^cial  and 
symmetrically  placed  patches  of  gangrene.  Gangrene  may  also  occur  in 
diabetes^  and  hence  the  urine  should  always  be  examined  to  exclude  this 
condition,  Jlj/slerie  gangrene  is  rarely  symmetric^  and  the  patients  pre- 
sent various  hysteric  stigmata. 

The  pTOgBOSis  is  very  favorable.  On)y  in  marasmic  children  do  the 
attacks  ever  lead  to  death.  Ordinarily  they  become  in  time  less  frequent 
and  ultimately  disappear,  but  in  a  few  cases  the  tendency  to  recurrence 
is  obstinate. 

The  bfeatment  consists  of  improvement  in  the  general  condition 
durincf  the  intervals.  Durint;  the  attjick  the  most  effective  measures  are 
a  mild  massage^  the  use  of  local  lukewnrm  baths,  and  electricity  very 
cautiously  applied,  either  in  a  constant  descending  stream  to  the  spinail 
column  or  by  the  application  of  the  anode  to  the  spine  and  of  the  cathode 
to  a  vessel  containing  water  into  which  the  hand  has  been  plunged.  Amyl 
nitrite,  which  might  be  expected  to  relax  the  vasonjotor  spasm,  fails  to 
have  any  effect ;  on  the  other  hand,  pilocarpi n  has  been  employed  with 
good  results.  If  the  pains  are  very  severe,  they  must  be  combated  by 
morphiu — ^al though  gangrene  may  occur  at  the  site  of  the  injection^ — 
administered  hvpodermically,  if  necessary.  Sleep  should  be  obtained  by 
means  of  narcotics.  The  gangrenous  parts  should  always  be  carefully 
protected  by  ii  local  dressing. 


PROGRESSIVE  HEMIATROPHY  OF  THE  FACE. 

{Progressive  Facial  Atrophi^,) 

Definitiotl. — A  rare  disease,  characterized,  as  its  name  would  indi- 
cate, by  a  progressive  atrophy  of  one-half  of  the  face,  stopping  sharply  at 
the  middle  line,  and  in  the  severer  forms  involving  the  skin,  muscles^ 
and  hones. 

The  pathology  of  the  condition  is  unknown.  Rarely  symptoms 
indicating  inflamTiuition  of  the  cervical  sympathetic,  such  as  dilatation 
of  the  pupil  or  flushing,  have  been  present,  and  symptoms  indicating 
inflammation  of  the  trigeminus  have  been  equally  infreipient.  Mendel, 
however,  has  reported  a  ease  in  which  he  found  chronic  interstitial  neuri- 
tis  of  the  branclieH  of  the  trifacial,  and  other  cases  have  been  reported  in 
which  the  Gasserian  ganglion  was  diseased.  Microscopic  examination 
has  shown  a  disappearance  of  the  subcutaneous  fatty  tissue  and  a  general 
atrophy  of  the  elements  of  the  skin  itself,  often  associated  with  the  pres- 
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ence  of  an  abnormal  quantity  of  pigment.     As  a  rule,  the  veBsek  are 
relatively  enlarged. 

The  etiology  is  unknown.  The  condition  usually  commences  eariy 
in  life  and  shows  no  predilection  for  either  sex.  An  hereditary  tendency 
does  not  appear  to  exist,  but  the  disease  occurs  frequently  as  a  complica- 
tion of,  or  rather  in  connection  with,  other  neurotic  conditions.  Of  these 
the  most  frequent  are  neuralgia,  migrain,  epilepsy,  and  mental  diisorders ; 
less  frequently,  tic  convulsif  and  chorea,  particularly  if  the  latter  affects 
the  muscles  of  the  jaw  and  tongue.  Occasionally  it  has  been  recorded  as 
occurring  in  patients  suffering  from  locomotor  ataxia  or  multiple  sclerosis. 
It  does  not  appear,  however,  that  progressive  facial  atrophy  has  any  ana- 
tomic connection  with  these  conditions.  In  a  few  cases  the  disease  has 
been  preceded  by  an  injury  to  the  skull  or  face,  and  in  others  it  has  fol- 
lowed an  acute  infectious  disease.  Ordinarily  it  occurs  in  early  life — t.  e, 
between  the  tenth  and  fifteenth  years — and  in  these  cases  it  usually  pro- 
gresses to  the  most  severe  type. 

The  earliest  symptom  is  a  flattening  of  the  skin  on  the  affected  side, 
constituting  the  lightest  form  of  the  disease,  which  may  remain  station- 
ary at  this  point ;  if,  however,  it  progresses,  the  muscles  and  bones  also 
become  involved,  so  that  the  affected  half  of  the  face  is  distinctly  smaller 
than  the  healthy  side.  The  objective  changes  that  take  place  in  the  skin 
are  the  development  of  white  spots  in  which  the  pigment  has  disappeared, 
and  which  have  the  appearance  almost  of  scar- tissue,  or,  what  is  mon* 
commonly  the  case^  of  an  increase  in  pigmentation  with  a  formation  of 
yellowish  or  brownish  blotches,  the  skin  being  depressed  in  these  areas, 
which  usually  lie  along  the  course  of  the  nerve-trunks,  especially  the 
infraorbital.  The  hair  becomes  thinner,  dryer,  and  often  falls  out.  The 
secretion  of  the  sebaceous  glands  is  diminished  and  the  skin  drver.  Rarer 
phenomena  are  the  disturbance  of  blushing^  so  that  the  affected  side  of  the 
face  remains  unchanged  in  color  when,  as  a  result  of  some  emotional  dis- 
turbance, the  other  is  distinctly  reddened.  Disturbances  of  sensation  are 
not  common.  In  some  cases  electric  and  tactile  sensibility  have  been 
diminished  ;  in  others  the  patients  have  complained  of  slight  paresthesiae. 
The  special  senses  remain  unaffected,  and  even  when  the  atrophy  extemis 
to  the  tongue,  taste  remains  perfect  on  the  affected  side.  In  one  case 
there  were  a  slight  disturbance  of  hearing  and  occasional  tinnitus. 

The  diagnosis  of  the  condition  is  easy  both  when  it  is  suspected  and 
when  it  is  far  advanced.  The  only  condition  with  which  it  could  be  con- 
founded is  congenital  facial  asymmetry.  In  facial  hemiatrophy,  however, 
the  skin  is  shrunken  and  wrinkled,  and  the  hair  is  dryer  and  thinner, 
contrasting  markedly  with  the  healthy  side,  and  there  is  usually  a  history 
of  commencement  some  years  after  birth.  In  congenital  asymmetry  the 
difference  between  the  two  sides  is  slight,  and  the  skin  over  the  smaller 
side  is  normal  in  every  respect.  Commonly  in  this  condition  we  also 
find  differences  in  tlie  development  of  the  extremities.  In  a  case  that  I 
recently  observed  with  marked  facial  asymmetry,  the  left  side  being 
smalltT,  the  hand  and  foot  on  the  same  side  were  distinctly  smaller  than 
the  corresj)on(ling  members. 

The  prognosis  is  unfavorable  as  regards  cure.  The  disease  itself  is 
not  in  the  least  dangerous,  and  cases  have  been  recorded  that  have  been 
under  observation  for  thirtv  vears  or  more. 
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Treatment  is  unsatisfactory.  The  prolonged  use  of  electricity  has 
been  said  to  arrest  the  process,  and  sometimes  this  arrest  occurs  sponta- 
neously ;  it  is  not  certain  tliat  the  treatment  is  of  nny  use. 

An  allied  condition  is  hemili3rpertrophy  of  the  face.  This  is  an  ex- 
ceeilingly  rare  condition,  and  is  apparently  always  congenital*  It  involves 
chiefly  the  soft  parts,  the  ear,  skin,  tongue,  and  tonsils  heing  all  enlarged. 
There  is  an  increased  secretion  from  the  sebaceous  glands,  which  may 
appear  as  small  elevations  upon  the  skin.  Usually,  as  in  congenital 
asymmetry,  there  is  enlargement  of  the  extremities  on  the  same  side. 
The  only  case  that  has  come  to  autopsy  presented  no  lesions. 

Treatment  is  of  course  unavailing. 


SCLERODERMA   DEPPUSUM. 

Definitioil, — A  peculiar  hardening  of  the  skin,  with  areas  of  pig- 
mentation and  depigmentation,  associated  in  the  more  advanced  stages 
with  trophic  lesions,  muscular  atrophies,  and  affections  of  the  bones. 

Pathology,— The  affeeted  skin  is  characterized  by  an  increase  of  the 
connective  tissue  and  of  the  elastic  fibers,  and  by  a  narrowing  of  the  ves- 
sels as  a  result  of  perivascular  infiltration. 

The  etiology  is  not  clear.  Some  of  the  cases  are  associated  with 
joint-afl^ectioDS  that  resemble  those  of  chronic  rheumatism  ;  others  follow 
exposure  to  a  very  low  tempeniture.  The  presence  of  tropldc  lesions  in 
the  skin  and  the  development  of  myopathies  lead  to  the  supposition  that 
it  is  properly  classed  with  the  trophic  neuroses.  The  disease  usually 
occurs  in  middle  life,  although  cases  have  been  observed  among  children. 
Women  are  more  frequently  affected  than  men. 

Symptoms*^ — Three  stages  are  recognized  :  Fir»tj  a  rather  dense 
edema.  *Seeond,  a  true  sclerosis,  in  which  the  skin  appears  thicker,  with 
an  absence  of  the  normal  folds  ;  it  becomes  firm  and  hard,  so  that  it  can- 
not be  pinched  between  the  fingers  and  lifted  from  the  flesh.  Moreover, 
there  are  always  pigmentartf  changes^  certain  parts  being  darker  than 
normal,  while  others  become  a  dead  white,  appearing  almost  as  if  com- 
poseil  of  alabaster.  The  disease,  as  a  rule,  attacks  first  the  upper  por- 
tion (if  the  body — i.  e.  the  face,  neck,  hands,  and  arms,  or  the  surface 
of  the  thorax,  and  is  most  pronounced  in  those  regions  where  the  bones 
are  subcutaneous.  The  tUmmuhed  fhn^ttethf  considerably  interferes  with 
the  movements  of  the  body.  If  the  neck  is  affected,  it  is  difficult  to  turn 
the  head  ;  if  the  skin  over  the  joints  is  involved,  their  normal  flexion  and 
extension  cannot  be  perfectly  performed.  The  subjective  sensations  are 
those  of  tension,  the  patient  complaining  that  the  skin  has  become  '*  too 
small ''  for  him.  If  any  forcible  action  is  attempted,  there  is  severe  pain, 
accompanied  by  slight  tears  in  the  skin.  The  skin  is  paler  and  cooler 
than  normal,  and  the  slightest  exposure  to  cold  causes  great  discomfort 
and  cyanosis.  The  secretion  of  sweat  may  be  normal,  but  is  usually  di- 
minished. Tactile  sensibilitv  is  unimpaired.  The  third  stage  is  that  of 
atrophy  ;  the  skin  becomes  thin  as  paper  ;  the  other  symptoms,  however, 
remain  as  before,  except  that  the  secretion  of  sweat  is  abolished   and 
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Treatment* — This  should  always  be  tonic,  and  employed  during  the 
intervals  i  massage,  hot  and  cold  douches,  and  the  faradic  current  may  be 
used  upon  the  affected  extremities.     The  pain  may  call  for  anodynee* 
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ACROPARESTHESIA. 

{9pasHe  Vmomoior  Neurosis  of  the  Extremiti^*) 

Definition, — A  disease  characteriaed  by  abnormal  sensations  in  tb 
hands,  slight  vasomotor  disturb ance^!!*  and  slight  stiflfness  of  the  fingei** 

The  pathology  and  etiology  are  not  understood.  Posaiblj  tie 
condition  is  due  to  some  disturbance  of  the  peripheral  nervoufi  ayitem. 
It  occasionally  occurs  after  injury  or  as  a  result  of  prolonged  expoeart 
to  cold,  hence  is  common  among  laundresses.  It  is  more  frequent  txnong 
women  than  men,  and  usually  develops  in  middle  life. 

The  SjmiptQttlS  consist  in   the  more  or  less  sudden  development  of 
formication  and  tingling  or  nximbneM  in  the  lingers  and  finger-tipft^  usu- 
ally bilateral,  but  sometimes  occurring  only  on  one  side.      Less  frequently 
the  toes  are  affected.     These  pains  are  more  severe  in  the  night  and  eariy 
morning,  ami  worse  in  summer  or  after  exposure  to  heat.     The  viao- 
motor  disturbances  are  variable*      Sometimes  nothing  can  be  observed, 
and  sometimes  the  extreinities  ai*e  bluish  and  cold,  sometimes  pink  and 
warm.     Sensibility  is  rarely  affected.      In  some  cases,  however,  there  is 
considerable  hyperesthesia;    in  others   moderate  anesthesia-      In  ft  (iw 
cases  there  is  stiffness  of  the  hands.     Slight  trophic  di^urhancfjf  hm 
been  reftorted  in  a  few  cases*     The  attacks  may  last  from  a  few  niinatas 
to  several  hours,  and  may  recur  frequently  or  only  at  considerable  inter- 
vals.    Usually  during  the  attack  the  abnormal  sensations  are  eontinttous, 
but  occasionally  they   are  intermittent   in   character.     The  couditioft 
known  as  tender  toes,  that  occasionally  occurs  after  an  attack  of  typhoid 
fever,  is  probably  a  form  of  this  disease.      It  is  ascribed  to  the  Bni«d 
treatment,  but  incorrectly. 

The  diagnosis  is  usually  easy.  Care  should  be  taken,  however,  nut 
to  confuse  these  acroparesthesite  witi*  commencing  locomotor  attxia* 
tetany,  or  hysteria.  In  Euynaud*s  liisease  cold  increases  the  intensity 
of  the  symptoma. 

The  prognosis  is,  in  general,  favorable,  the  disease  usually  disip- 
pearing  after  souk?  months  ;  sometimes,  however,  the  condition  is  ot 
stinate. 

The  treatment  is  rather  nnsatisfiictory.  Laundresses  should  be 
advised  to  aflopt  some  other  vocation.  Local  stimulation  with  the  ferndic 
brush  has  sometimes  been  of  value,  and  hydrotherapy  may  also  be  em- 
ployed. At  the  same  time,  the  patient  shduld  be  given  tonic^^  pftrtica- 
larly  if  anemia  is  present.  Alkaline  washes  are  almost  a  apecific  for 
the  tender  toes.  Saturated  solutions  of  sodium  bicarbonate  should  be 
employed. 
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it  18  one  of  the  manifestationa  of  leprosy  or  not.    At  any  rate,  it  does  not 
appear  thjtt  typical  lt*pra  bacilli  have  been  found. 

Etiology. — The  disease  may  occur  iu  childhood  or  early  adult  life, 
and  is  most  common  in  negroes.  It  occurs  almost  exclusively  in  tropical 
regions — t,  tj.  Brazil  and  Syria. 

The  symptoms  of  the  condition  consist  in  the  formation  of  ^furrow 
at  the  base  of  the  little  toe  of  one  of  the  feet.  This  grows  deeper  and 
deeper  until  spontaneous  amputation  has  occurred.  Rarely  the  other 
toes  on  the  same  foot  become  progressively  involved.  Certain  vasomotor 
di^turhaneeB  may  be  observed ;  the  foot  is  usually  swollen,  bluish-red, 
and  cold;  sometimes  the  other  foot  may  exhibit  similar  changes  without 
the  formation  of  furrows  at  the  base  of  the  toes.  There  is^ome  dim  in  u- 
tion  of  sensation  to  touch,  temperature,  and  electricity,  and  ordinarily 
the  patient  complains  of  vague  pains  in  the  limbs. 

The  diagnosis  is  to  be  made  from  leprosy,  with  which,  indeed,  it 
may  be  identical,  and  congenital  amputation :  the  latter  only  occasions 
difficulty  when  the  disease  commences  in  early  life. 

The  prognosis  is  favorable  to  life,  but  the  disease  is  usually  slowly 
progressive- 
No  effective  treatment  baa  been  discovered,  but  the  parts  should  be 
protected  against  injury,  and  the  patients  may  be  given  tonics  and  ano- 
dynes  as  required. 


ERYTHROMET,AT,GIA  (  Weir  MitchtU). 

{Farabjiic  Vaao-fmior   NmroHs  of  the  Eziremities,) 

Definition. — A  disease  characterized  by  paresthesia,  redness  of  the 
skin,  and  by  pain,  usually  in  the  toe^  and  heels,  associated  with  more  or 
less  severe  general  disturbances. 

The  pathology  is  unknown,  but  the  disease  appears  to  be  due  to 
some  disturbance  of  the  vasomotor  centers  or  nerves. 

Etiology, — The  cause  seems  to  be  exposure  to  cold,  but  a  nervous 
temperament  or  a  previous  attack  of  rheumatism  appears  to  have  some 
predisposing  action.  Men  are  more  frequently  affected,  and  the  disease 
usually  develops  in  early  adult  life. 

S3niiptoms« — The  earliest  symptom,  as  a  rule,  is  the  occurrence  of 
severe  pains  in  the  feet  Objectively,  there  are  swelling  and  reddening 
of  the  skin,  and  the  sensitiveness  is  so  severe  that  the  patient  is  unable  to 
walk.  The  general  symptoms  consist  of  headache,  dizziness,  palpitation 
of  the  heart,  or  even  fainting.  The  attacks  occur  more  frequently  during 
the  summer  months,  and  are  always  aggravated  by  exposure  to  heat  or  a 
vertical  position  of  the  limbs. 

The  diagnosis  ii^  easy,  the  condition  being  really  a  Bymptotn  rather 
than  a  disease.  It  may  occur  in  the  course  of  hemiplepa  and  in  some 
organic  diseases  of  the  spine,  and  these  should  be  excluded. 

The  prognosis  is  favorable;  often,  however,  the  disease  will  recur 
at  irregular  periods?  for  a  number  of  years.  The  attack  can  usually  be 
cut  short  by  plunging  the  limb  into  ice-cold  water* 
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Treatment. — This  should  always  be  tonic,  and  employed  daring  the 
intervals ;  massage,  hot  and  cold  douches,  and  the  faradic  current  may  be 
used  upon  the  affected  extremities.     The  pain  may  call  for  anodynes. 


AOBOPABESTHESIA. 

{Spastic  Vasomotor  Neurosis  of  the  Extremities.) 

Definition. — A  disease  characterized  by  abnormal  sensations  in  the 
hands,  slight  vasomotor  disturbances,  and  slight  stiffness  of  the  finders. 

The  pathology  and  etiology  are  not  understood.  Possibly  the 
condition  is  due  to  some  disturbance  of  the  peripheral  nervous  system. 
It  occasionally  occurs  after  injury  or  as  a  result  of  prolonged  exposure 
to  cold,  hence  is  common  among  laundresses.  It  is  more  frequent  among 
women  than  men,  and  usually  develops  in  middle  life. 

The  symptoms  consist  in  the  more  or  less  sudden  development  of 
formication  and  tingling  or  numbness  in  the  fingers  and  finger*tip6,  usu- 
ally bilateral,  but  sometimes  occurring  only  on  one  side.  Less  frequently 
the  toes  are  affected.  These  pains  are  more  severe  in  the  night  and  earlj 
morning,  and  worse  in  summer  or  after  exposure  to  heat.  The  vaso- 
motor disturbances  are  variable.  Sometimes  nothing  can  be  observed, 
and  sometimes  the  extremities  are  bluish  and  cold,  sometimes  pink  and 
warm.  Sensibility  is  rarely  affected.  In  some  cases,  however,  there  is 
considerable  hyperesthesia;  in  others  moderate  anesthesia.  In  a  few 
cases  there  is  stiffness  of  the  hands.  Slight  traphio  disturbances  have 
been  reported  in  a  few  cases.  The  attacks  may  fast  from  a  few  minutes 
to  several  hours,  and  may  recur  frequently  or  only  at  considerable  inter- 
vals. Usually  during  the  attack  the  abnormal  sensations  are  continuous, 
but  occasionally  they  are  intermittent  in  character.  The  condition 
known  as  tender  toes,  that  occasionally  occurs  after  an  attack  of  typhoid 
fever,  is  probably  a  form  of  this  disease.  It  is  ascribed  to  the  Brand 
treatment,  but  incorrectly. 

The  diagnosis  is  usually  easy.  Care  should  be  taken,  however,  not 
to  confuse  these  acroparesthesiie  with  commencing  locomotor  ataxia, 
tetany,  or  hysteria.  In  Raynaud's  disease  cold  increases  the  intensity 
of  the  symptoms. 

The  prognosis  is,  in  general,  favorable,  the  disease  usually  disap- 
pearing after  some  months  ;  sometimes,  however,  the  condition  is  ob- 
stinate. 

The  treatment  is  rather  unsatisfactory.  Laundresses  should  be 
advised  to  adopt  some  other  vocation.  Local  stimulation  with  the  faradic 
brush  has  sometimes  been  of  value,  and  hydrotherapy  may  also  be  em- 
ployed. At  the  same  time,  the  patient  should  be  given  tonics,  particu- 
larly if  anemia  is  present.  Alkaline  washes  are  almost  a  specific  for 
the  tender  toes.  Saturated  solutions  of  sodium  bicarbonate  should  be 
employed. 
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MERALGIA  PAB^STHETIOA. 

( Bernhardt s  Dutarbance  of  Sensation,) 

Defiuition.—A  disease  characterized  by  pares tliesia  and  disturb- 
ance of  senaation  on  tlie  outer  side  of  tlie  thigh,  in  the  region  supplied 
by  the  external  cutaneous  femoral  nerve. 

Pathology* — Nawretsky  bas  examined  one  case,  and  found  chronic 
interstitial  neuritis.  There  is  reason  to  believe  that  this  is  not  always 
present. 

Etiology *^ — This  is  very  various  ;  some  of  the  cases  have  been  pre- 
ceded by  injury,  excessive  exercise,  or  infectious  disease.  Alcoholism, 
constipation,  and  pregnancy  are  also  common  predisposing  causes ;  cold 
douches  hiive  been  blaraed  in  several  instances.  The  exposed  situation 
of  the  nerve  is  supposed  to  render  it  more  liable  to  tbis  peculiar  dis- 
turbance. 

S3rtiiptomS* — These  are  of  two  varieties :  First,  the  par estkemcB,  There 
may  be  burning,  tingling,  or  st^ibbing  pains  that  are  severe  enough  to 
disable  the  patient ;  or  there  may  be  only  a  feeling  of  cold  or  numbness. 
Second,  the  »emorf^  dhturbanees.  These  vary  from  slight  hyperesthesia 
to  total  anesthesia.  The  diflTerent  senses  are  not  always  etjually  involved  ; 
pain,  temperature,  and  electro-cutaneous  sensibility  being  usually  more 
profoundly  affected  tban  the  others.  Frequently  both  thighs  are  affected. 
There  is  often  a  tender  point  just  inside  the  anterior  8Uf>erior  spine  of 
the  ilium. 

Tbe  dia^osis  is  easy. 

The  progBOSis  is  doubtful.  Some  of  the  cases  recover  rapidly, 
but  the  njajority   become  chronic. 

Treatment.— But  little  can  be  done.  Locally,  the  dry  brush  seems 
to  do  good  in  some  cases,  aufl  tbe  general  health  should  be  improved  if 
possible.     In  aggravated  cases  a  portion  of  the  nerve  may  be  ejccised. 


PART   IX. 

DISEASES  OF  THE  MUSCLES. 


MYOSITIS. 


Rheumatic  myositis  and  the  suppurative  form  observed  in  pyemia, 
and  rarely  in  other  acute  infectious  diseases,  have  been  appropriately 
described  in  connection  with  the  diseases  to  which  they  are  secondary 
manifestations.  There  remain  to  be  discussed  two  rare  forms  of  the 
disorder. 

INFBCTIOU8   MYOSITIS, 

DefinitiQii*^ — ^A  primary  acute  or  a  subacute  inflammation  of  the 
voluntary  muscles  due  to  an  unknown  microbie  agent. 

Pathology. — The  disease  m  a  true  inflammation  of  all  the  volun- 
tary muscles,  involving  chiefly  the  muscular  fibers,  and  to  some  extent, 
also,  the  interstitial  connective  tissue.  Beginning  with  marked  hyper- 
emia, there  next  occurs  an  exudution  of  leukocytes.  The  muscles  are 
firm,  fragile,  and  later  undergo  fatty  degeneration.  Serous  infiltration 
occurs  and  there  is  a  slight  hyperplasia  of  the  intermuscular  connective 
tissues.  Hueppe  records  a  case  that  showed  nothing  definite  beyond  ft 
hyaline  degeneration  of  the  muscular  fasciculi. 

Etiology,— We  are  no  less  ignorant  of  the  predisposing  influences 
than  of  the  specific  exciting  agency,  though,  perhaps,  young  males  are 
most  often  the  victims  of  this  malady. 

Sytnptoms*^ — As  a  rule,  first  the  muscles  of  the  extremities,  and 
later  of  the  trunk  also,  become  swollen,  firmer  than  normally,  and  stiff*, 
rendering  locomotion  somewhat  difficult  and  paiufuL 

The  involved  parts  may  also  be  tender  to  the  pressing  finger,  and  n 
slight  edema  may  be  noticed  that  is  at  first  more  or  less  localized,  but 
finally  becomes  generalized,  and  extends  even  to  the  face.  An  erythem- 
atous eruption  then  appears,  which  is  irregularly  disseminated  over  the 
skin-surface,  and  may  tend  to  more  or  less  pigmentation.  Moderate 
pyrexia  and  splenic  enlargement  are  among  the  early  and  constant 
symptoms.  In  the  advanced  stage  the  muscles  of  deglutition  and  of 
respiration  become  involved,  rendering  the  act  of  swallowing  difficult, 
and  inducing  marked  dyspnea. 

Among  the  c*rmplfcattortM  may  be  enumerated  bronchitis  and  broncho- 
pneumonia, the  latter  often  being  a  terminal  condition. 

Diagnosis,— Taken  in  the  aggregate,  the  symptoms  are  of  little 
diagnostic  importance  and  the  previous  history  is  invariably  negative, 
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Trichima»h  must  be  discriminated,  since  this  disease  produoee  an  ida 
tical  cliniral  picture.  The  distinction  may  rest  upon  the  examiimti^ 
of  an  excised  piece  of  affe<.^tt^d  muscle,  which  will  not  only  discover  ' 
trichitue,  if  present*  but  also  enahh:'  the  microscopiat  to  detect  the  ])i 
tive  evidences  of  polymjositis.  In  a  recent  supposititious  case  of  inf 
tious  myositis  of  my  own,  a  portion  of  muscle,  examined  for  me  by  ' 
Babcock,  showed  neither  trichiniv  nor  the  histioid  changes  of  mjo  ' 
Mnliiph  iieurith  presents  neither  swelling  nor  edema.  

Course  and  Prognosis. — The  course  of  the  disease  may  cither  W 
compiiratively  rapid  (two  or  three  months),  or  it  may  be  slow  (chron^' 
and  continue  over  two  or  three  years.     It  usually  terminates  in  dei 
which  is  caused,  in  tlie  immense  majority  of  cases,  by  paralysis  of  re«pir 
tion.     Occasionally,  since  the  heart-muscle  has  been  rarely  found  to  bt 
implicated,  the  end  may  be  preceded  by  cardiac  failure. 

The  treatment  is  simply  palliative  and  supportive. 


PEOGBESSIVB   088IFYINO  MYOSITIS. 
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Definition,— Myositis,  either  general  or  locaK  in  which  tbe  afff 
muscles  undergo  progressive  ossification. 

Pathology, — Following   the   changes  that  ordinarily  charac 
myositis  (swelling,   leukocytic  exudation,   etc.),  a  calcification  th 
often  complete  takes  place.     The  process  may  extend  to  and  tOTolff 
the  heart. 

The  etiology  is  obscure,  though  males  are  especially  the  sabjoeii 
of  the  complaint,  which  usually  begins  about   the  time  of  puberty. 

Diagnosis. — The  muscles  are  represented  by  platen  of  bony  hard- 
ness,  leading  to   more  or  less    complete  ankylosis  of   tbe  joints 
vertebras. 

The  course   of  myositis  ossificans  is  very  slow,  and  treatment 
has  afforded  only  negative  results. 


PROGRESSIVE  SPINAL  MUSCULAR  ATROPHY. 

(Am^oimphia  Spinalis  Ptogrensiva :  Typt  of  Ihkckmm^Armu\ 

Definitloti. — A  disease  of  the  peripheral  motor  neurons  and 
muscles  they  supply,  usually  beginning  in  the  cervical  region. 

Pathology, — There  is  atrophy  of  the  anterior  eornua  of  the  carl 
afFeeting  chiefly  the  ganglion-cells,  degeneration  of  the  nerve-fiben  and 
of  the  muscles.  Occasionally  there  are  small  areas  of  scleroals  thai 
may  involve  the  pyramidal  columns  for  a  short  distance, 

Btiology, — The  disease  appears  to  be  hereditary  in  a  few  cmsea,iii(i 
in  these  mny  develop  in  childhood.  A  commonly  accepted  predbpoainf 
catise  is  prolonged  severe  muscular  exertion.  It  id  most  common  i> 
males,  and  most  frerpiently  appears  during  the  third  decade  of  lift. 

Sjrmptoinatolog^. — The  first  changes  usually  appear  in  the  thmtf 
and  hfpotJf&nar  emint'uren  of  the  hands.     These  oeoome  flat  and  w)ft; 
there  are  loss  of  power,  some  stiffness,  and  inability  to  perfor 
cate  coiirdinated  movements :  the  thumb  assumes  a  position 
the  other  fingers  (ape-hanti) ;   the  interossei   muscles  wa^te  at 
appear  between  the  metacarpal  bones.     The  degenerative  cbaii| 
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not  ascend  by  continuity  ;  the  deUoid  usually  being  affected  immedi- 
ately after  the  muscles  of  the  haud.  If  the  two  bauds  have  not  beeo 
affected  simultaneously,  the  other  now  begins  to  show  characteristic 
changes.  In  the  lower  limbs  the  quadriceps  femoris  is  usually  the  first 
muscle  attacked.  The  disease  gradually  involves  one  group  of  muscles 
after  another  until  a  large  part  of  the  muscular  system  is  affected.  All 
the  muscles  exhibit  the  fibrillary  twitch ings,  the  reactions  of  degenera- 
tion, and  the  wastiDg.  Hypertrophy  never  occurs,  and  the  parah^su  is 
nearly  always  flaccid.  The  fibrillary  twitchings  are  characteristic,  but 
not  pathognomonic.  They  are  not  constant,  but  may  be  developed  by 
slightly  irritating  the  muscle.  There  is  usually  quantitative  diminution 
to  the  faradic,  and  qualitative  alteration  to  the  galvanic  current.  The 
diplegic  reaction  consists  of  the  development  of  contractures  in  the  op- 
posite arm  when  the  anode  is  placed  in  the  carotid  fossa  and  the  cathode 
over  the  spine.  It  is  most  common  in  this  disease,  but  may  occur  in 
other  conditions.  The  refiexes  diminish  in  proportion  to  the  atrophy 
of  the  muscles,  and  ultimately  disappear  completely  ;  the  patients  grad- 
ually become  almost  incapable  of  voluntary  motion  ;  but  for  a  time  they 
learn  to  overcome  their  disabilities  by  the  compensatory  use  of  other 
groups  of  muscles.  In  the  late  stage  the  diaphragm  becomes  paralyzed 
and  bulbar  symptoms  appear;  usually  the  patients  die  from  inspira- 
tion-pneumooia«  Rare  and  probably  accidental  symptoms  are  disturb- 
ances of  the  pupillarv  reflexes  and  increase  in  the  secretion  of  sweat. 

Differential  Diagnosis* — In  chronic  antero-polmnuff litis  groups 
of  muscles  are  affected  without  any  particular  order,  and  total  paralysis 
is  a  very  early  symptom  ;  in  amt/otrophie  lateral  gcleroHi»  the  spastic 
symptoms  are  present ;  in  st/ringomtfelia  and  paf^hymeninpitig  cerviealis 
kr/pertrophiea  disturbance  of  sensation,  pain,  and  trophic  lesions  occur; 
in  Pott's  diseasf  affecting  tbe  lower  cervical  region  there  are  tenderness 
over  the  spine  and  sensory  disturbances ;  in  peripheral  neuritis  the  fin- 
gers are  unequally  affected  and  the  deltoid  does  not  waste ;  in  arthritic 
atrnphy  joint-symptoms  are  present ;  and  in  the  peculiar  mnsele 'atrophies 
following  excessive  use  of  certain  groups  of  muscles,  rapid  improve- 
ment occurs  when  the  cause  ii<  removed. 

Prognosis. — This  is  unfavorable  as  to  cure.  The  course  is  exceed- 
ingly slow,  and  the  patients  often  live  for  a  number  of  years  after  the 
first  symptoms  have  appeared.  They  are,  however,  exceedingly  liable 
to  pulmonary  complications,  particularly  a  fatal  form  of  broncjjitis. 

Treatment. — Prophylactic  measures,  such  as  the  avoidance  of  pro- 
longed excessive  work^  are  rarely  possible.  Retardation  may  possibly 
be  obtained  by  the  systematic  use  of  electricity,  massage,  and  gymnas- 
tics, Gowers  advocates  the  hypodermic  injection  of  strychnin  nitrate 
in  ascending  doses,  eommencing  with  j^  gr,  and  rapidly  increasing  to 
^0 ;  one  injection  should  be  given  daily. 


PROGRESSIVE  NEURAL  MUSCULAR  ATROPHY. 

(Churrot- Marie- Hi ifi^mann  7)/pe;  Peroiwal  Typt^  Gmrerx.) 

DefiiiittOtlt*— A   degenerative  process,  apparently  commencing  in 
the  nerves,  and  charaeterixed   by  muscular  degeneration,  with  subse- 
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quent  contractures,  marked  sensory  disturbances,   and  a  loss  of  ibe 

reflexes. 

Pathology-^Degenerations  have  been  found  in  the  muscles,  the 
perij>heral  nerves,  and  the  spinal  column.  In  the  former  the  muicle- 
cells  show  degenerative  changes.  The  nerves  exhibit  a  chronic  intex- 
Btitial  neuritis  with  proliferation  of  the  connective  tissue,  and  destruc 
tion  of  the  myelin-sheMths  and  axis-cylinders.  In  the  spinal  cord  ' 
eration  has  bt-en  found  in  the  posterior  cidumns.  The  nature  uf  tb 
eii8f»  scetns  to  be  akin  to  that  of  neuritis,  the  changes  in  the  muscles  auit 
spinnl  eord  being  secondary  to  those  of  the  nerves. 

Etiology, — Heredity  seems  to  play  an  important  part  in  the  causa- 
tion of  the  disease,  which  may  either  occur  in  successive  genenttious* 
a  family  or  aflect  several  members  of  the  same  generation.      Hpora^ 
cases  occasionally  occur  for  which  it  is  impossible  to  trace  any  aneest: 
influence,  though,  as  the  disease  has  been  known  to  skip  a  generation,  il 
not  impossible  that  such  ctises  are  still  hereditary.     Mates  are  tnu 
more  frequently  afl^ected  than  females,  and  the  disea.se  almost  iuvariabi 
commences  between  the  ages  of  ten  and  twenty  years. 

Symptoms. ^ — As  the  name  implies,  musenlur  wasting  usually  be^im 
in  the  mii.sc'U's  of  the  feet  or  liands,  either  the  peronei,  toe  common  ex- 
tensors of  the  toes,  or  the  small  muscles  of  the  foot  itself,  or  else  in  the 
muscles  of  the  thenar  and  bypothenar  eminences  and  the  int4rro«^i. 
I'sually  the  atrophy  is  syrametric.  In  the  feet  it  leads  to  an  early 
development  of  club-foot,  which  is  most  pronounced  when  the  ertremity 
is  at  rest.  Very  early  the  atrophy  of  the  small  muscles  causes  the  tf»ej 
to  assume  the  claw  position,  and  the  atrophy  of  the  peroneals  cause* 
footHlrop,  so  that  in  walking  the  foot  is  dragged  along  the  ground.  Id 
the  later  stages  the  foot  becomes  permanently  fixed  in  a  position  of 
equino-varus  or  valgus.  The  hands  have  the  characteristic  appearance 
given  by  a  flattening  of  the  ball  of  the  thumb  and  middle  finger.  Tlw 
interosseal  grooves  also  become  deeper  and  the  fingers  graduaUv 
the  chiw-like  position  (**  main  fti  qriffe'').  The  disease  extends 
upward,  involving  the  muscles  of  the  calf  and  tliigli  or  the  forearm 
arm.  The  alfected  muscles  usually  show  distinct  fibrillary  twitchin 
that  may  be  so  severe  as  to  give  rise  to  an  irregular  tremor  of  t\u*  ^U'^ 
gers.  Spontaneous  spasmodic  contractions  may  also  occur-  Wh 
electrically  exatnined  the  muscles  either  show  a  marked  diminutioii 
reaction  to  the  galvanic  and  faradic  currents,  or  distinct  react ion?>  of 
degeneration  can  be  elicited.  Similar  electric  changes  are  also  foitnd 
in  the  nerves.  Mechanic  excitability  of  the  muscles  ia  considerably 
diminished,  these  changes  being  found  also  in  the  muscles  that  art 
apparently  healthy.  The  tendon-reflexes  are  usually  absent,  althoogk 
in  the  early  stages,  when  the  muscles  of  the  thigh  are  still  unalteroi, 
the  knee-jerk  may  be  merely  diminished.  Sensation  is  sometimes  unal- 
tered, but  ordinarily  there  is  considerable  diminution  to  touch.  Il 
possible  that  some  cases  show  an  alteration  in  the  pain  and  terapemmi 
sense;  often  there  are  paresthesiic,  and  occasionally,  pains  of  considei 
able  intensity.  The  general  condition  of  the  patient,  however,  rewaina 
excellent.  The  vegetative  organs  are  unaffected  and  nutrition  is  ther^ 
fore  intact. 

The  dlagfnosis  can  be  made  from  other  forms  of  progressive  ini 
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br  atrophy  (particularly  the  type  *•  Duchenne-Aran  ")  by  the  sensory 
disturbanced ;  from  iac&mat^ir  otttTta  by  the  absence  of  sphtncter  <lis- 
tiirb<uice0 ;  and  from  the  cerebral  palmes  of  childhood  by  the  fact  that 
it  begins  late  in  life  and  is  distinctly  progreesiTe,  showing  also  a  diminu- 
tion of  the  t4^n«ion-reflexe8  and  reactions  of  degeneration  in  the  musclea. 

The  progtiosis  is  good  as  regards  life,  but  unfavorable  as  regards 
cnre  or  CTcn  improvement.    The  course  of  the  disease  is  extremely  slow. 

The  treatment  employed  in  the  other  forms  of  amyotrophy  may  be 
tried,  but  so  far  nothing  has  succeeded  in  staying  the  course  of  the 
diaeasa. 

A  type  of  disease  closely  allied  to  the  preceding  has  been  described 
by  D^jerine  under  the  name  of  ^^  infantile  ht^pertrophtc  and  progressive 
interstitial  neuritis.''  The  muscular  symptoms  were  the  same^  but 
there  were  in  addition  at^xia^  lancinating  pains  in  the  limbs,  consider- 
able  sensory  disturbances.  Romberg's  sign,  myosis,  with  slow  or  absent 
pupillary  reflexes  and  nystagmus*  In  addition  to  these  a  peculiar  symp- 
tom in  his  ease  was  the  enormous  hypertrophy  of  the  nerve-trunks, 
which  could  be  felt  under  the  skin  as  large,  firm  cords.  Pathologically 
the  muscles  showed  degenerative  changes  and  the  nerves  a  pseudo-hyper- 
trophy due  to  the  enormous  proliferation  of  the  connective  tissue  and 
degeneration  in  thf  posterior  columns  of  the  spinal  cord.  The  dis- 
ease appears  also  to  be  due  to  old  hereditary  influence,  the  first  2  cases 
described  being  a  brother  and  sister. 


PSEUDO-HTPERTROPmC  MUSCULAR  PARALYSIS. 

Definition. — A  diseuj^e  characterized  by  a  progressive  loss  of  power 
in  the  muscles  without  disturbance  of  their  electric  reaction,  while  at  the 
same  time  one  or  more  of  them  increases  in  size  and  firmness. 

Pathology.— Microscopic  examination  of  the  nniiitcles  shows  that  the 
hypertrophy  has  been  produced  by  the  hyperplasia  of  adipose  tissue  in 
the  perimysium  internum.  The  muscle-fibers  may  either  be  normal, 
atrophied*  or  hypertrophied,  and  there  may  be  a  relative  increase  in  the 
connective  tis?!ue.     The  motor  nerves  are  invariably  intact. 

The  etiology  of  the  disease  is  obscure.  It  appears  to  he  trans- 
mitted by  femalcj^  chiefly  to  males.  Occasionally  it  has  been  associated 
with  mental  disturbances  that  appear  to  indicate  that  it  may  be  indirectly 
a  nervous  condition.  Consanguinity,  according  to  Gowers,  may  be  a  pre- 
disposing cause  if  it  continues  through  several  generations.  The  disease 
usually  develops  in  €*aHy  life,  and  those  forms  that  occur  after  puberty 
are  more  common  in   females. 

Symptotns. — The  enlargement  usually  affects  the  muscles  of  the 
calves  of  the  legs,  although  various  musck^s  in  other  parts  of  the  bodv 
may  be  involved,  as  the  infraspinatus  and  masseter,  or  tbe  muscles  of  the 
arms  and  thighs,  giving  the  patient  the  appearance  of  an  nnojually  de- 
veloped athlete.  Fibrillary  contractions  may  sometimes  be  seen,  but  are 
not  frequent.  The  electric  reactions  show  no  qualitative  alteration,  but 
are  quantitatively  diminished  in   proportion   to  the  loss  of  power.     This 
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loss  of  power  is  manifeBte^l  first  in  the  gait,  which  is  uncerUin  and 
waddling ;  next,  by  the  difficulty  the  patient  has  in  arising  from  the 
ground,  lie  first  gets  on  his  hands  and  knees,  then  lifts  his  hicfll 
from  the  floor  and,  placing  his  hands  first  on  his  ankles,  climbs  up  his 
legs  until  he  assumes  a  niore  or  less  upright  position  (Fig.  76), 


Fro.  7e.^Mode  of  Hulng  ttom  the  ground  in  pseudo-hypertrophle  pArftljaU  (Qoweii). 


the  later  stages  of  the  disease  the  volume  of  the  muscles  becomes  1 
than  normal     At  this  period  contractures  may  occur  leading  to  the 
velopraent  of  club-foot  or  of  lateral  deviation  of  the  spine.     Lordosis 
also  he  produced  by  weakness  of  the  muscles  of  the  back,  and  the  spii 
column,  being  no  longer  properly  supported,  may  topple  to  one  side 
the  other.     Ultimately  the  patient  may  lose  all  power  in  the  affc 
limbs  and  pass  into  a  cachectic  atate,  in  which  he  dies.     Few  ever  reach 
adult  life*     Some  of  the  cases,  however,  seem  to  he  milder  in  characteft 
and  may  amount  to  nothing  more  than  a  alight  weakness,  which  pei 
throughout  life  but  does  not  seriously  inconvenience  the  patient.     Ol 
signs  of  intellectual  disturbance  are  present,  the  patient  learning 
slowly  and  showing  an  impaired  intellectual  coordination.     At  other 
epilepsy  may  he  present.     A  peculiar  variety  is  known  by  the  French 
fnrme  fru»ie  ;  this  is  characterized  by  a  rapid  atrophy  of  the  hypcrt 
phied  muscles,  and  eonserjuenlly  the  course  of  the  disease  ismoresev^ 

The  diagnosis  is  relatively  simple,  a  typical  case  being  easily 
nized.     In  those  cases,  however,  in  which  hypertrophy  is  slight,  the 
ease  may  be  easily  confounded  with  progressive  muscular  dystrophy,  • 
disease  of  which,  perhaps,  this  is  only  a  variety. 

The  prognosis  is  unfavorable,  few  of  the  cases  living  to  adult  life. 

Treatment. — No  tonic  or  alterative  drug  has  exhibited  the  po^ 
of  arresting  the  progress  of  the  disease,  and  electricity  is  equally  val 
leas.  Gowers  believes  that  persistent,  systematic  exercise  and  m?an 
sometimes  retards  the  course,  but  never  leads  to  arrest.  This  should 
tried  in  every  case. 
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DYSTROPHIA  MUSCXILOEUM  PROGRESSIVA  (Brh\ 

{Scapuh>htmeral  Type;  Juvenile  Form  of  Progrenswe  Muscular  Atrophy, ) 

Definition,— A  primary  myopathy,  commencing  usually  in  thei 

cles  of  tlu'  shnulderhliides  and  appt'uring  about  the  period  of  puberty. 
Pathology* — There  are  irregular  hypertrophy  and  atrophy  of  ti 
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muscle-fibers,  diaturbances  of  the  striation,  ami  multiplication  of  the 
nuclei-^  with  a  relative  increase  of  the  entire  fascicular  connective  tissue. 
The  motor  nerves,  even  in  their  finest  terminations  in  the  muscles,  show 
no  alteration,  nor  are  changes  found  in  the  cord. 

Etiology. — Heredity  plays  an  important  part,  although  occasionally 
the  diseiuse  may  occur  sporadically.  As  in  the  other  forms,  it  sometimes 
develops  from  emotional  disturbances,  exjiosure  or  fatigue.  The  sexes 
are  affected  about  equally.  The  first  symptoms  usually  appear  at  puberty, 
or  not  later  than  the  twentieth  year,  although  in  a  few  cases  the  condition 
has  developed  in  early  adult  life. 

Symptoms. — The  muscles  first  affected  are  usually  the  pectorals  and 
the  latisaimus  dorsi.  From  these  the  process  rapidly  extends  to  the 
muscles  m  the  neighborhood — /.  e.  the  serrati  and  the  muscles  of  the 
back*  The  muscles  of  the  arm,  particularly  the  flexors  in  the  lower 
arm  and  the  long  extensors,  are  usually  most  involved.  In  the  thighs, 
the  glutei  and  quadraceps  femoris  are  particularly  subject  to  the  atrophic 
process*  The  muscles  that  are  most  Ukc4y  to  escape  are  the  sterno-mastoid, 
the  spinati,  and  the  deltoid  in  the  upper  part  of  the  body ;  and  the  sar- 
tor itis  and  the  muscles  of  the  calves  of  the  legs  in  the  lower  part.  The 
mu^^cles  gradually  waste,  and  the  wasting  is  accompanied  by  a  correspond- 
ing  loss  of  power,  a  diminution  in  the  reflexes  and  of  the  electric  reac- 
tions. Reactions  of  degeneration  are  not  present.  Certain  peculiar 
appearances  are  produced  by  the  atrophy  of  certain  of  the  groups  of 
muscles.  As  the  shodlder-blades  are  no  longer  supported,  they  stand  out 
from  the  back,  giving  rise  to  the  so-called  *'  winged  "  appearance,  and  as 
the  result  of  the  weakness  of  the  muscles  of  the  back  lordosis  is  exceed- 
ingly common.  Finally,  weakness  of  the  muscles  of  the  back,  and  par- 
ticnlarly  of  the  glutei,  causes  the  patient,  when  he  rises  from  the  stooping 
posture,  to  go  through  the  same  actions  that  are  carried  out  by  children 
suffering  from  pscudo-musctilar  hypertrophy — -;".  t\  climbing  up  \m  own 
legs.  Finally,  if  the  diaphrugm  is  involved,  dyspnea  may  deveh>p  to 
ft  greater  or  leas  extent,  and  may  even  lead  to  death.  In  certain  rare 
cases  the  muscles  of  the  face  also  show  slight  paresis,  manifested  by  an 
inability  to  whistle,  a  disturbance  of  speech,  and  an  imperfect  closnre  of 
the  eyelid.  Motion  is  affected  proportionately  with  the  degree  of  atrophy. 
The  gait  is  disturbed  and  becomes  waddling,  due  to  the  alternate  lifting 
of  the  sides  of  the  pelvis  in  order  to  clear  the  foot  of  the  ground.  Sen- 
sation is  never  disturlted.  The  sphincters  are  not  involved  and  bulbar 
symptoms  do  not  appear,  even  late  in  the  disease. 

The  diagnosis  must  of  course  be  made  from  the  other  forms  of 
progressive  muscular  atrophy.  The  differential  diagnosis  is  essentially 
the  same  as  that  lV»r  the  infiittfth'  tt/pt,,  excepting  that  from  the  latter  it 
can  be  distinguislierl  by  the  different  order  of  invasion  and  the  period  of 
life  at  which  it  occurs.  It  is  exceedingly  difficult,  sometimes,  to  make  a 
differential  diagnosis  if  the  muscles  of  the  face  are  also  involved.  In 
certain  rare  cases,  such  as  one  described  by  Oppenheim,  there  may  be  a 
congenital  absence  or  a  weukn<^ss  of  certain  groups  of  muscles,  and  par- 
ticularly of  those  most  likely  to  be  involved  in  this  disease.  In  such 
instances  the  differential  diagnosis  may  be  made  upon  learning  that  the 
weakness  has  existed  since  birth  and  has  not  increased. 

The  prognosis  is  hopeless  as  regards  improvement.     The  course  of 
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the  disease  is  slow,  but  progressive,  though  life  is  usually  not  threatened 
unless  the  diaphragm  is  involved.  The  patient  ordinarily  lives  for 
twenty  or  thirty  years  after  being  first  attacked. 

The  treatment  consists  of  systematic  gymnastics,  maasage,  sad 
electricity.  At  the  same  time  the  general  health  of  the  patient  most  not 
be  neglected.     Apparent  results  are,  however,  rarely  attained. 


DYSTROPHIA  MUSCULORUM  PROGRESSIVA  {IMferme. 

Lcundouzy). 
{Facioscapulo-humeral  Type ;  Infantile  Type  of  Progressive  Muscular  Airopi^.) 

Definitioil. — This  form  is  characterized  by  the  development  of  mus- 
cular atrophy  of  the  face,  shoulder,  and  arm,  giving  rise  particularly  to 
the  fades  myopathica. 

Pathology. — The  wasted  muscles  show  in  all  respects  the  histolofic 
changes  found  in  the  type  of  Erb,  and  essentially  those  found  in  Uie 
pseudo-hypertrophic  form  of  muscular  paralysis. 

Btiology. — The  disease  is  distinctly  hereditary,  and  occurs  ordinar- 
ily about  the  third  and  fourth  years  with  equal  frequency  in  both  sexes, 
although  a  curious  predisposition  to  one  sex  or  the  other  is  noted  in  cer- 
tain families.  As  many  as  ten  generations  in  a  family  have  been  re- 
corded in  which  one  form  or  other  of  myopathy  developed.  In  a  few 
cases  some  acute  infectious  disease  or  disturbance  of  general  nutrition  has 
preceded  the  muscular  wasting,  but  there  is  no  reason  to  believe  that  the 
connection  is  other  than  accidental. 

Symptoms* — The  disease  usually  begins  in  the  muscles  of  the  £m^ 
Of  these  the  muscles  of  the  eyelids  and  mouth  first  undergo  degeneration^ 
giving  rise  to  a  peculiar  expression  in  which  the  eyes  cannot  be  closed, 
the  upper  lid  covering  only  half  of  the  eyeball  ;  the  under  lip  drops  for- 
ward and  downward  ;  the  upper  lip  is  wasted  and  expressionless ;  all 
wrinkles  disappear,  and  the  patient  has  a  peculiar  and  strikingly  stupid 
expression.  The  ordinary  movements  of  the  face  are  considerably 
affected.  Whistling  cannot  be  accomplished,  speech  is  imperfect,  and 
when  the  muscles  of  the  eyeballs  are  involved  ocular  fixation  is  impossi- 
ble. The  shoulder-muscles  next  undergo  atrophy.  The  earliest  to  be 
aff"ected  are  usually  the  cucullaris,  the  rhomboids,  and  the  pectoral  mus- 
cles ;  finally,  the  disease  extends  to  the  arms,  where  we  find  the  deltoid, 
biceps,  triceps,  and  some  of  the  extensors  involved..  Ordinarily  certain 
groups  of  muscles  seem  to  escape,  among  these  being  the  muscles  of 
mastication  and  the  muscles  of  the  forearm  and  hand.  As  the  result  of 
these  changes,  the  shoulder-blades  become  more  freely  movable  and  stand 
out  from  the  back  and  the  shoulders,  and  when  the  patient  is  lifted  by 
placing  the  hands  under  the  arms,  the  shoulders  show  an  abnormal  degree 
of  upward  movement.  The  nutrition  of  the  muscles  is  only  affected  in 
proportion  to  the  atrophy.  Electric  reactions  remain  normal  qualita- 
tively, but  are  diminished  quantitatively.  Fibrillary  contractions  occur 
with  extreme  rarity  ;  power  is  diminished  in  proportion  to  the  wasting. 
Sensory  disturbances  do  not  occur. 
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The  diagnosis  i^  to  be  made  from  the  ipinal  and  neural  form$  of 

muscular  atrophy  and  from  the  etmgenital  abttence  of  certain  groups  of 
muscles.  From  the  two  first-mentioned  forms  it  can  readily  be  distin- 
goished  by  the  fact  that  the  hand  becomes  involved,  if  at  all,  in  the  last 
stages  of  the  disea.se ;  also  by  the  absence  of  the  reactions  of  degenera- 
tion and  of  mu8cylur  twitching.  It  is  ako  diagnosed  from  the  neural 
type  by  the  absenre  of  disturbances  of  sensation.  From  the  congenital 
absence  of  certain  groups  of  muscles  the  diagnosis  is  sometimes  difficult, 
for,  curiously  enough,  the  groups  of  muscles  affected  are  usually  the  same 
as  those  affected  by  the  myopathy.  A  distinction  can  be  made  partly  by 
the  history,  partly  by  the  more  efficient  and  perfect  compensatory  hyper- 
trophy of  the  muscles  that  remain. 

The  course  of  the  disease  is  slowly  progressive,  only  occasionally  ex- 
hi  biting  a  temporary  arrest. 

The  duration  is  variable,  but  patients  may  live  thirty  or  forty  years 
after  the  first  symptoms  appear. 

The  prognosis  is  of  course  hopeless  as  regards  cure  or  improvement. 
As  regards  existence,  however,  it  is  the  most  favorable  of  all  the  forms 
of  progressive  mut?cular  atrophy — a  fact  that  is  probably  due  to  the  ability 
of  the  patients  to  walk  until  the  very  last  stages  of  the  disease,  so  that 
they  are  able  to  maintain  a  better  physical  condition. 

The  treatment  is  the  same  as  that  for  other  forms,  and  consists  of 
electricity,  massage,  and  especially  of  systematic  gymnastics. 


HEREDITARY  MUSCDL.AB  PARALYSIS  (Lef^den). 

This  commences  in  children,  and  usually  between  eight  and  ten  years 
of  age.  It  affects  the  muscles  very  much  as  they  are  affected  in  the 
peeudo-hypertrophic  form,  except  that  there  is  no  increase  in  size.  The 
dlseaae  is  markedly  hereditary  in  type. 


ARTHRITIC  MUSCULAR  ATROPHY. 

Pathology* — It  has  frequently  been  observed  that  after  inflamma- 
tion of  a  joint  the  muscles  that  move  it  have  undergone  a  certain  degree 
of  atrophy.  This  usually  occurs  in  the  extensors,  and  is  severe  in  pro- 
portion to  the  duration  of  the  inflammation.  Microscopic  examination 
of  the  muscles  shows  a  rather  uniform  diminution  in  the  breadth  of  the 
fibers,  as  well  as  a  slight  proliferation  of  the  nuclei  and  occasionally  an 
indistinctness  of  the  striation.  The  nerve-trunks  and  cord  have  been  re- 
ported to  be  normal. 

The  etiology  of  the  condition  is  not  clearly  determined.  It  had 
been  supposed  to  be  due  to  diauae,  but  if  such  were  the  case  all  the  mus- 
cles moving  the  joint  would  he  equally  affected.  Moreover,  it  sometimes 
occurs  too  rapidly  to  render  this  explanation  acceptable.  It  has  also 
been  supposed  to  be  due  to  the  extension  of  the  inflammation  either  to 
the  nerves  or  directly  to  the  muscles,  hut  tlie  other  symptoms  of  neuritis 
are  rarely  present.  Finally,  Vulpian  has  suggested  that  it  is  of  reflex 
origin^  and  this  hypothesis  is  most  generally  accepted. 
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Symptoms. — The  wasting  usually  occurs  very  rapidly  after  the 
onset  of  the  joint-affection.  The  muscles  show  a  diminished  contrac- 
tility to  faradism  and  galvanism,  but  the  reactions  of  degeneration  do 
not  occur.  Occasionally  there  is  fibrillary  twitching.  The  mechanic 
irritability  of  the  muscles  is  greatly  increased,  and  the  reflexes  show 
a  corresponding  exaggeration,  ankle-clonus  being  frequently  observed 
when  the  knee-  or  ankle-joints  are  affected. 

The  diagnosis  may  be  readily  made  upon  the  existence  of  the  joint 
affection,  the  local  character  of  the  muscular  atrophy,  and  the  absence  of 
degenerative  reactions  with  increased  mechanical  irritability. 

Prognosis. — Ordinarily,  as  soon  as  the  joint  has  recovered,  improve- 
ment commences  in  the  muscles  and  progresses  rapidly  to  complete  resto- 
ration of  function.  In  some  cases,  however,  atrophy  persists,  and  in  a 
few  instances  secondary  contractures  take  place. 

The  treatment  consists,  first,  in  the  removal  of  the  cause  by  the  core 
of  the  articular  condition ;  secondly,  in  gentle  massage  and  electric  stimu- 
lation of  the  muscles.  As  a  rule  this  should  not  be  commenced  until  the 
joint  is  well. 

MUSCULAR   ATROPHIES. 

These  may  also  occur  as  a  result  of  other  conditions,  such  as  direct 
injury,  fracture  of  the  bones,  or  prolonged  work  with  a  single  group  of 
muscles,  but  they  scarcely  demand  separate  description. 

MUSCULAR   HYPERTROPHY. 

This  occasionally  occurs  as  an  idiopathic  affection.  In  these  cases 
microscopic  examination  shows  an  increase  in  the  size  of  the  fibers, 
although  sometimes  there  are  slight  degenerative  alterations,  such  as  the 
presence  of  vacuoles  or  indistinctness  of  the  striation.  The  cause  of  the 
disease  is  unknown.  It  occasionally  appears  in  those  of  a  neuropathic 
heredity,  and  one  case  is  recorded  that  developed  in  an  idiot.  The  symp- 
toms consist  of  enlargement  of  the  muscles,  which  usually  exhibit  in- 
creased power,  but,  at  the  same  time,  great  susceptibility  to  fatigue. 
Occasionally  the  power  is  diminished. 

The  diagnosis  from  pseudo-muscular  hypertrophy  is  sometimes  difficult. 
The  prognosis  is  unfavorable  for  any  improvement  in  the  condition.  No 
treatment  that  has  any  influence  upon  it  is  known. 


THOMSEN'S  DISEASE. 

( Myoton ia  Congen ita.) 

Definition. — An  hereditary  disease  of  the  muscles  in  which  the 
groups  that  have  been  contracted  by  a  voluntary  influence  remain  for 
a  short  time  in  a  state  of  contraction,  and  tlien  relax  slowly. 

Pathology. — Certain  authors  have  described  alterations  in  the  ter- 
minal nerve-plates  in  the  muscles,  but  it  is  difficult  to  determine  whether 
these  alterations  are  artificial  or  an  actual  part  of  the  disease.  The  pe- 
ripheral nerves  are  normal.     The  muscles  themselves  exhibit  the  follow- 
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ing  alterations :  The  muscle-fibers  are,  on  the  average,  of  an  increased 
transverse  diameter — i.  e.  the  smallest  are  the  size  of  ordinary  muscle- 
fibers  and  the  largest  about  twice  the  size.  There  is  also  a  distinct  and 
considerable  increase  in  the  number  of  nuclei.  The  protoplasm  is  not 
so  clear  as  in  normal  muscles,  but  shows  a  fine  granular  cloudiness, 
rendering  the  striation  less  distinct.  Occasionally,  the  muscle-fibers  are 
vacuolated.     The  connective  tissue  between  the  muscle-fibers  is  normal. 

Btiology. — Hereditaiy  influence  is  the  most  important  factor  in  the 
causation  of  the  disease.  Thomson,  who  was  himself  a  victim,  has  been 
able  to  trace  the  disease  for  five  generations  in  his  own  family.  Occa- 
sionally a  generation  is  skipped.  Other  factors  that  have  been  supposed 
to  act  as  predisposing  or  exciting  causes  are  prolonged  exertion  (1  case 
having  developed  in  a  man  without  myotonic  antecedents  after  two  years 
of  severe  exertion)  and  emotional  disturbance  of  the  mother  during  preg- 
nancy. Exposure  to  cold,  and  fright,  and  a  neurotic  temperament  have 
also  been  accused  of  exerting  a  predisposing  or  exciting  influence.  The 
disease  is  somewhat  more  frequent  in  males  than  in  females,  usually  de- 
velops in  early  life,  is  often  associated  with  manifestations  of  mental  dis- 
turbance, and  occasionally  occurs  in  those  whose  ancestors  have  exhib- 
ited lesions  of  the  nervous  system  other  than  myotonia. 

Symptoms. — The  chief  symptom  of  the  disease  is  the  so-called  myo- 
tonic contraction.  If  the  patient,  after  a  period  of  rest,  attempts  to  set  a 
<»rtain  group  of  muscles  in  action,  the  first  contraction  is  made,  but  is  not 
followed  by  relaxation  for  a  considerable  interval — sometimes  as  much  as 
A  half  minute ;  during  this  period  the  muscles  remain  in  a  state  of  tonic 
contraction.  Thus,  if  the  patient  attempts  to  shake  hands,  he  clasps  the 
other  hand  strongly,  and  the  clasp  persists.  When  he  lets  go,  it  is  seen 
that  a  slight  degree  of  tonic  contraction  still  exists,  for  it  is  impossible 
for  him  to  straighten  out  his  fingers  immediately.  Upon  a  repetition  of 
the  movement  the  tonic  contraction  recurs,  but  not  so  strongly,  and  if  the 
repetition  is  continued,  it  disappears  entirely,  so  that  the  muscular  system 
of  the  patient  behaves  in  all  respects  like  that  of  a  normal  person,  and 
long  walks  or  other  severe  muscular  exertion  may  be  undertaken.  In 
some  cases  practically  the  whole  muscular  system  is  affected,  although, 
excepting  the  muscles  of  mastication,  the  muscles  of  the  face  usually 
escape.  In  others  the  disease  is  limited  perhaps  to  the  upper,  perhaps  to 
the  lower,  extremities.  In  the  former  condition  the  patient  may,  upon  an 
attempt  to  make  a  vigorous  motion  after  resting,  suddenly  become  rigid 
and  fall  to  the  earth  with  considerable  force,  often  injuring  himself  se- 
verely. He  will  then  lie  upon  the  ground  perfectly  conscious,  but  in- 
capable of  relaxing  his  muscles.  When  the  disease,  as  is  more  frequently 
the  case,  is  limited  to  the  lower  extremities,  the  chief  disturbances  ob- 
served are  in  walking.  The  first  step  is  accomplished,  whereupon  the 
patient  halts,  both  legs  having  become  fixed  ;  after  a  time  they  relax  and 
another  step  is  taken.  The  period  of  delay  is  now  much  shorter,  and 
after  a  few  more  steps  disappears  entirely.  The  severity  of  the  contrac- 
tion is  diminished  by  moderate  exercise,  heat,  and  tranquillity  of  the 
spirits,  and  is  increased  by  excitement,  cold,  and  fatigue.  The  muscles 
of  deglutition  and  the  sphincters  and  the  muscles  ])elonging  to  the  non- 
striated  muscular  system  are  never  involved.  Pain  is  not  present,  except 
perhaps  a  slight  sensation  of  cramp,  nor  are  there  disturbances  of  sensa- 
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tion.  Mental  disturbances  are  frequent,  and  have  been  ascribed  to  \ 
anxiety  occasioned  the  patient  by  the  disease.  They  consist  of  irrita- 
bility, the  avoidance  of  society,  and  sometimes  of  melancholia.  Tbe 
reflexes  show  various  modifications ;  the  knee-jerks  may  be  either  nor- 
mal,  increased,  diminished,  or  ahsent.  The  most  important  [lathogi 
monic  symptoms  are  the  alterutinnfi  in  the  electric  reactions  of 
muscles.  The  chan;Li;es  are  as  follows :  Mechanic  irritation  of  the  m^ 
nerves  is  normal  or  diminished ;  the  mechanic  irritation  of  the  muscle 
increased,  and  so  modified  that  the  contraction  instead  of  being  8ud 
is  filow^  with  a  long  tonic  after- con  tract  ion.  The  faradic  irritabilit 
the  nerves  is  normal,  and  iaradic  excitation  of  the  muscles  pruduc 
tonic  contraction  of  long  duration.  The  galvanic  irritabilitv  is  t|uan|{ 
tively  increased  and  qualitatively  altered  ;  that  is  to  say,  ACC  is 
to  and  sometimes  even  greater  than  KCC.  All  the  contractians  are  i 
tonic,  and  of  long  duration.  Finally,  the  application  of  the  conataiit  ^ 
vanic  stream  gives  rise  to  rhythmic  contractions  that  pa«3  alon^  the  tidy 
of  the  muscles  in  slowly  moving  wave^  at  the  rate  of  about  one  to  three  pir 
second.  Occasionally  (|UHlitative  galvanic  alterations  have  been  obfleffid 
in  the  nerves.  Finally,  the  appearance  of  the  patient  is  of  some  TalM 
The  muKcles  are  developed  almost  as  much  as  those  of  an  athlete, 
out  a  corresponding  increase  of  powen 

The  diagnosis  is  usually  easy,  and  particularly  if  it  be  possible 
examine  the  electric  reactions.     The  condition  might  possibly  be 
founded  with  p»€Mdo-hymrtr&phic  nnisrular  paralyi^is^  in  which  the  ini^ 
cles  are  also  considerably  developed;   but  instead  of  being  normal  th^ 
manifest  greatly  diminished  power  and  fail  to  give  a  myotonic  reietien. 
From  teiant/  the  condition  may  be  distinguished  by  the  absence  of  Tp 
seau's  sign,  by  a  briefer  period  of  tonic  contracture,  and  an  absence] 
severe  pains.     From  mpmfw  parttph-gia  and    Littles  th'seaMe  it  may  : 
distinguished  by  the  fact  that  in  these  disea^ses  the  spa^**tic  conditions  i 
permanent  and  do  not  disappear  after  exercise.     From  occnpati&n'newr^ 
OSes  it  may  be  distinguished  by  the  fact  that  the  cramps  only  app 
upon  the  performance  of  a  certain  peculiarly  coordinated  moveine 
From  fit/sterin  it  is  differcntiateil  by  the  absence  of  stigmata  and  the « 
an  hysteric  patient  exhibits  to  avoid  injury  to  himself,  and  by  the 
liar  electric  reaction. 

The  prognosis  is  hopeless.  The  disease  commences  in  early  life  tiiJ 
continues  until  death,  with  more  or  less  freijuent  remissions  and  eiftotf- 
bations.  It  is  possible  that  these  remissions  may  be  permanent,  and  oor 
case  hfis  been  reported  of  a  young  woman  whom  marriage  greatly  beot* 
fited.  The  disease  is  rarely  dangerous  to  life,  excepting  in  so  wt  tbi 
those  who  suffer  from  it  are  much  more  liable  to  injury. 

Treatment  is  exceedingly  unsatisfactory.  Practically  nothing  etf 
be  done,  although  in  a  few  cases  systematic  stimulation  of  the  moidtf 
has  produced  some  mitigation.  The  patients  often  learn  methods  by 
which  they  can  at  least  diminish  the  unpleasant  symptoms.  Certain 
movements  seem  to  prevent  or  shorten  the  period  of  tonic  contrftCtioiL 
Of  course  exposure  to  cold  or  emotional  disturbance  should  be  avoided  ai 
far  as  possible. 
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THE  ENTOXIOATIONS. 

ALCOHOUSM. 
(Alcoholu  Iji^briett/,) 

Definitiotl. — An  acute  or  chronic  intoxication  due  to  the  abuse  of 
alcohol.  It  is  a  general  degenerative  condition,  particularly  of  the 
brain  and  nervous  system,  characterized  by  a  moderate  (often  progress- 
ively increasing)  or  excessive,  continuous  or  periodic,  cnivitig  for  alcohol, 
leading  to  drunkenness,  Alcoliolism  is  often  simply  u  variety  of  m- 
ebriety  or  Jitsreomania^  a  congenital  or  accj aired  brain-  and  nervous  dis- 
ease, characterized  by  a  resistless,  permanent  desire  for  alcohol  [aJeo' 
hoUc  ijiehricty),  3Ia}mt-a-pofUj  or  '*  crazy  drunkenness/'  is  an  acute 
maDiacal  condition  occurring  in  an  alcoholic  drinker  of  a  neurotic  con- 
stitution. Delirium  tremenif  is  an  hallucinatory  manifestation  that 
occurs  in  habitual  drinkers  of  alcohol,  either  as  the  direct  consequence 
of  the  long-continued  action  of  alcohol  on  the  brain,  or  because  of  its 
Budden  withdrawal  iu  an  inebriate.  Dlpmmania  is  an  alcoholic  insanity 
in  which  an  intense  maniacal  *' drink-impulse  **  occurs  in  a  periodic 
drinker  fusmdly  of  spirits). 

Pathology*— In  cases  of  death  from  acute  alcoholism  the  brain  and 
kidneys  are  found  to  be  greatly  engorged  \\\\h  blood.  The  gastro- 
duodenal  mucous  membrane  is  also  markedly  congested,  injected,  and 
covered  with  a  thick,  sticky,  blood-tinged  mucus. 

Clirojiic  Alcolioliflni. — Since  alcohol  is  physiobjgically  a  poison,  and 
not  a  food,  and  essentially  a  drug,  and  not  a  drink,  the  effects  of  its 
habitual  ingestion  are  directly  to  produce  degeneration  of  nearly  all  of 
the  bodily  tissyes.  and  indirectly  to  increase  the  liability  to  many  dis- 
eases by  lessening  the  systemic  powers  of  resistance,  thus  favoring 
fatality  from  such  disease.  The  degree  of  pathologic  change  depends 
upon  the  innate  vigor  of  the  tissues,  the  age  at  Wnicb  indulgence  in 
alcohol  is  commenced,  and  upon  the  kind,  degree  of  concentration,  and 
the  quantity  of  alcohol  habitually  taken.  Ethylic  alcohol  is  less  dele- 
terious than  the  ''  fusel  oil  "  that  is  sometimes  used  as  an  adulterant  in 
spirits. 

The  chief  effects  of  chronic  alcohol-poisoning  are  seen  in  the  ner- 
vous and  digestive  systems,  and  in  the  kidneys.    Fatty  changes  are  prom- 
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inent  in  the  malt-liquor  intemperates,  while  a  connective-tissue  over- 
growth predominates  in  spirit-drinkers.  The  mucosa  of  the  stomach 
presents  the  appearance  of  chronic  gastric  catarrh.  Dilatation  of  the 
stomach  is  common  in  free  drinkers  of  beer,  ale,  and  porter.  The  liver 
shows  the  changes  of  chronic  congestion,  of  fatty  infiltration  or  degen- 
eration, or  of  cirrhosis  and  contraction.  The  renal  changes  are  analo- 
gous to  those  of  the  liver,  the  chronic  congested  ('*  pig-backed  ")  and 
fatty  kidneys  occurring  mostly  in  those  who  have  drunk  excessively  of 
malt  liquors,  while  the  small,  sclerosed,  and  fibrous  kidneys  (chronic 
interstitial  nephritis)  are  seen  in  those  who  have  been  spirit-habitat 
The  heart  is  often  loaded  with  fat,  and  the  muscular  structure  may  re- 
veal fatty  degeneration,  being  pale,  flabby,  friable,  and  dilated.  The 
blood-vessels  are  atheromatous,  thickened,  tortuous,  and  sometimes  vari- 
cose, and  sudden  death  has  been  caused  in  inebriates  by  the  rupture  of 
small  aneurysms  of  the  middle  cerebral  artery.  In  the  brain  the  vari- 
ous stages  of  sclerosis,  w^ith  shrunken,  narrow,  and  flattened  convolu- 
tions, often  appear.  Chronic  pachymeningitis,  with  slight  hemorrhages, 
is  not  infrequent.  The  pia-arachnoid  membrane  also  may  be  opaque 
and  thickened,  and  serous  effusions  into  the  subarachnoid  space  and  into 
the  ventricles  have  been  noted.  The  nerve-cells,  nerve-centers,  and 
nerve-fibers  show  degeneration,  hardening,  and  atrophy.  Alcoholic 
neuritis  is  especially  prominent  in  many  cases. 

l&tiology. — An  impaired  personal  health  and  vigor,  as  well  as  the 
"  personal  equation  "  and  a  deficiency  of  will-power,  self-control,  con- 
science, and  conviction,  are  among  the  predisposing  eatuies.  Drunken 
or  inebriate  parents  frequently  transmit  to  their  offspring  a  morbid  im- 
pulse or  desire  for  alcohol,  and  an  environment  of  depraved  morality  and 
of  depressing  and  corrupting  social  influences  are  usually  potent  dis- 
posing influences,  particularly  in  those  who  are  illy  prepared,  by  hered- 
ity or  training,  to  resist  the  temptation  and  insidious  activities  of  such 
evil  surroundings.  Although  some  assert  that  poverty  predisposes  to 
intemperance,  it  is  more  likely  that,  in  a  great  majority  of  instances  at 
least,  intemperance  is  the  cause  rather  than  the  consequence  of  poverty, 
both  of  individuals  and  communities.  The  exciting  cause  is  the  persist- 
ent misuse  of  alcohol  as  a  beverage,  in  the  form  of  distilled  liquors  or 
spirits,  wines,  and  fermented  or  malt  li(juors. 

Symptoms. — The  symptoms  of  acute  alcoholism  range  from  mild 
intoxication  to  an  acute  delirium  or  a  profound  stupor  and  coma.  It 
begins  with  the  stage  of  vascular  relaxation  and  of  feelings  of 
warmth  and  exhilaration,  due  to  the  depressing  and  paralyzing  effects 
of  the  alcohol  upon  the  vasomotor  tone.  The  second  stage  is  one  of 
partial  functional  paralysis  of  the  nerve-centers^  marked  disturbance  of 
the  faculties,  muscular  incoordination,  and  delirious  speech.  In  the 
third  stage,  of  ''  dead-drunkenness,"  there  are  acute  coma,  stertorous 
breathing,  a  bloated  and  congested  face,  a  slow  and  full,  but  weak, 
pulse,  a  cold  and  clammy  skin,  a  heavy  alcoholic  odor  of  the  breath, 
and,  sometimes,  incontinence  of  urine  and  feces.  It  frequently  hap- 
pens that  unconsciousness  is  not  so  profound  but  that  the  patient  may 
be  aroused,  though  replies  to  questioning  are  stupid  and  incoherent. 
Ordinary  acute  alcoholism  seldom  passes  beyond  a  stage  of  exhilaration. 
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ending  in  mild  narcosis.  Sometimes,  however,  the  irritant  action  of  the 
alcohol  predominates  over  it&  narcotic  action,  giving  rise  to  acute  alco- 
holic gastritis  or  nephritis. 

Acute  mental  disorders  (**  antfr  alvokoh'c  inmniiii  ")  are  not  infre- 
quently met  with.  Mttma-ti-potu  may  come  on  quite  suddenly  in  de- 
bauchees, or  in  those  who  have  drunk  hnrd  during  a  short  time,  an  in  a 
night^s  carousaL  The  mental  excitability  increases  until  a  violent  mani- 
acal storm  not  unlike  the  mania  of  epilepsy  possesses  the  drinker.  While 
in  this  state  of  infuriated  delirium  homicide  may  be  committed.  Tremors 
are  absent.  Acute  akohoUe  melaneJwUa  develops  suddenly  in  some 
ca8e&,  with  a  suiciflal  tendency.  Peh'rium  tfrmens  is  more  common 
in  alcoholic  inebriates,  and  is  also  seen  at  times  in  those  who  drink 
greatly  to  excess,  but  are  not  habitues.  Convulsive  seiznres  have 
been  noted  in  some  cases,  interrupting  the  coma  (*'  acute  alcoholic 
epilepsy'');  these  may  or  may  not  be  accompanied  by  mania.  An 
acute  alcoholic  paralyug  from  multi|ile  neuritis  (occasionally  with  ataxic 
symptoms)  may  attack  hard  drinkers,  and  may  last  for  several  weeks  or 
months. 

Clironic  alcohaliBm  (alcoholic  inebriety)  I  consider  a  tnie  disease. 
While  acute  alcoholism  may  also  be  an  occasional  manifestation  of  the 
chronic  affection,  it  is  often  a  vice  which,  if  indulged  in  to  an  excessive 
degree,  or  if  too  frequently  repeated,  becomes  a  disease,  though  it  is 
difficult  to  determine  at  what  point  the  transition  occurs.  Again,  it  is 
not  always  easy  to  learn  whether  the  early  acute  alcoholic  excesses  are 
really  vices  or  morbid,  diseased  cravings  for  alcohol  in  hereditary  narco- 
maniacs.  The  disease  of  inebriety  (alcoholic)  is  a  condition  in  which,  as 
some  one  has  said,  it  is  not  whether  one  ''cannot''  or  ''  will  not;"  but 
in  which  one  ''  cannot  will  "  to  resist  the  desire  for  alcohol. 

The  steady,  so-called  '*  moderate  drinker"  who  saturates  his  blood 
and  tissues  every  day  for  years  is  much  more  apt  to  sufier  from  chronic 
alcoholic  poisoning  with  its  attendant  degenerations  than  one  who  goes 
on  a  '^  spree"  once  a  month  for  a  day  or  two,  and  during  the  intervals 
is  free  from  the  toxic  influence  of  alcohol.  The  m^mptorm  develop  very 
gradually,  and  are  usually  marked  for  some  time  by  the  deceptive  sensa- 
tion of  stimulation,  warmth,  and  well-being,  due  to  the  vasomotor  pare- 
sis and  the  anesthetic  effects  of  the  alcohol.  Impairment  of  digestion 
is  early  noted.  There  are  a  coated  tongue,  foul  breath,  vomiting  before 
breakfast,  and  gastric  distress  after  eating.  Constipation  alternating 
with  diarrhea  is  common.  Muscular  tremors  gradually  develop  and  often 
progress  into  an  ataxic  gait.  Insomnia,  mental  impairment,  and  blunt- 
ing of  the  moral  sense  come  on.  ''Alcohol  dims  the  perception,  con- 
fuses the  judgment,  paralyzes  the  will,  and  deadens  the  conscience  '* 
(Kerr).  In  his  distress  and  degradation  the  inebriate  seeks  to  relieve 
himself  by  taking  more  of  the  alcohol,  only  to  find,  on  awakening  from 
his  narcosis,  that  body,  intellect,  will,  and  emotion  are  still  more  de- 
praved. In  fact,  the  brain-  and  nerve-disorders  are  more  grave,  perma- 
nent, and  extensive  in  the  mojority  of  instances  than  those  of  the  viscera. 
This  is  owing  to  the  delicacy  of  the  nervous  mechanism  and  to  the  ready 
degeneration  under  the  influence  of  the  altered  blood,  and  the  conse- 
quent impaired  cellular  nutrition,  directly  due  to  the  toxic  action  and 
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deficient  normal  pabulum,  and  indirectly  to  the  lessened  elimination  of 
waste- products. 

Dementia  is  often  the  terminal  state  of  the  chronic  inebriate.  Delu- 
sions of  persecution  are  quite  masked  in  alcoholic  insanity.  The  depu- 
rative  organs  manifest  various  symptoms  due  to  the  long-continued 
irritating  action  of  alcohol.  The  liver  is  either  fatty  and  enlarged,  or 
cirrhotic  and  contracted,  and  jaundice,  dropsy,  and  hemorrhoids,  along 
with  physical  hepatic  signs,  are  correspondingly  observed.  The  watery 
eye,  the  injected  conjunctivae,  the  swollen  eyelids,  the  bloated  and 
flabby  or  pallid  and  shrunken  face,  the  dilated  capillaries  of  the  nose 
(acne  rosacea)  and  cheeks,  may  now  be  seen.  The  urinary  examination 
will  show  in  many  cases  the  deranged  function  of  the  kidneys  and  point 
to  the  nature  of  structural  impairment.  On  account  of  the  weak  and 
flabby  heart  tbere  are  palpitations,  dyspnea,  and  precordial  diatress,  and 
occasionally  sharp  pains,  Cbronic  valvular  endocarditis  may  be  discov- 
ered. The  pulse  is  soft  and  weak  in  beginning  fatty  degeneration  of 
the  vessels.  Thickened  arteries  are  common  in  old  cases,  and  the  pul- 
sations are  often  increased  in  tension  and  usually  rapid.  Muscular 
capacity  and  endurance  are  greatly  dirainisbed. 

Belirium  tremens  occurs  in  the  majority  of  eases  in  inebriates 
chronic  drinkers  during  or  after  a  debauch,  and  particularly  from  the 
use  of  spirituous  lit|Uors.  It  may  occur,  also,  during  abstinence  from 
alcohol,  on  account  of  some  mental  perturbation,  or  fright,  acci- 
dental shock,  or  acute  inflammatory  illness.  It  may  either  come  on 
suddenly,  rir  be  preceiled  (often  for  a  day)  by  some  slight  premonitory 
symptotu,  as  anorexia,  restlessness,  or  depression  of  spirits.  The 
patient  usually  siwakens  at  night  with  a  tremor,  becomes  sleepleaa, 
wants  to  gH  out  of  bed  to  do  some  imaginary  thing,  talks  constantly 
and  incoherently,  looks  about  uneasily  and  fearfully,  and  breaks  gradu- 
ally into  a  cool  perspiration.  Hallucinations  of  sight,  hearing,  and 
smell  develop.  The  patient  sees  terrifying  and  loathsome  reptiles,  and 
tries  to  escape  from  them,  or  to  clutch  them  in  order  to  cast  them  away. 
The  *^  horrors  "  may  become  so  great  that  suicide  may  be  attempted,  ai 
by  falling  out  of  the  window.  Auditory  hallucinations  may  take  the 
form  of  enemies,  policemen,  or  the  roar  of  wild  animals.  The  raas* 
cular  tremors  increase,  the  pulse  becomes  frequent  and  weak,  and  th« 
tongue  coated  with  a  thick  white  fur.  There  is  moderate  fever,  which, 
if  the  delirium  is  prolonged,  takes  on  a  typhoid  character,  the  tongnu 
becoming  tremulous,  dry,  brown,  and  fissured,  with  the  onset  of  sub* 
sultus  tendinnm,  carphologia,  coma-vigil,  and  muttering  delirium.  In 
favorable  cases  improvement  begins  on  the  third  or  fourth  day.  froia 
which  time  the  symptoms  gradually  subside.  Convalescence  ma? 
said  to  be  established  when  restful  sleep  can  be  obtained;  this  is 
lowed  by  a  desire  for  food.  In  unfavorable  cases  the  patient  may 
from  a  typhoid  state  into  exhaustion  aod  death,  or  may  die  sudden^ 
either  during  a  paroxysm  of  cardiac  failure  or  from  some  complication, 
as  cerebral  hemorrhage  or  pneumonia. 

Diagnosis. — The  condition  of  persons  found  dead- drunk  is  seldom 
mistakt-n  for  any  other.  The  reverse  more  often  happens,  and  in  this 
way  apoplectic  and  uremic  comas  may  be  diagnosed  as  alcoholic  coma* 
Cases  picked  up  in  the  street  in  a  state  of  apparent  unconsciousoesi 
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should  be  carefully  tested  in  this  regard.  Instances  in  which,  as  the 
poBtmortem  exaoiination  s«ubse<|uentlj  has  shown,  cerebral  hemorrhage 
has  followed  a  drinking-bout,  render  the  diagnosis  more  difficult  ;  in 
such  the  patient  should  be  given  the  benefit  of  the  doubt  and  handled 
as  though  the  case  were  one  of  apoplexy.  An  important  early  step  is 
to  ascertain  whether  the  coma  is  complete,  or  whether  the  patient  can 
be  roused  by  shouting  in  the  ear,  by  applying  ammonia  to  ihe  nostrils, 
or,  better  still,  by  pressing,  with  gradually  increasing  firmness,  over 
a  sensitive  spot,  as  the  supraorbital  notch  ;  if  the  unconsciousness 
is  alcoholic,  he  will  come  to  hia  senses,  if  only  for  a  moment.  Ab- 
stemious apoplectics  have  been  known  to  stagger  and  talk  thickly, 
like  drunken  men  (Kerr),  and  have  been  arrested  and  taken  to  u  police- 
station  instead  of  to  a  hospital.  thm/esfioH  and  lobar  pneumonia 
affecting  the  bases  of  the  Inngs  should  be  looked  for,  as  they  are  com- 
mon causes  of  death  in  drunkards.  A  table  giving  the  principal  points 
in  the  differential  diagnosis  will  be  found  under  Uremia  {viile  p.  965), 

The  diagnosis  of  chronic  alcoholism  is  made  from  the  history,  and 
from  the  muscular  tremors  (worse  in  the  morning),  vomiting,  mental 
restlessness,  ''mendacity,"  and  involuntary  "*  lying*'  (Kerr).  The  con- 
dition may  resemble  general  paralysis,  and  if  the  habits  of  the  patient  are 
kept  secret  it  may  be  very  difficult  to  differentiate  these  affections.  A 
prominence  of  disorder  of  the  digestive  tract  usually  points  to  alcohol- 
ism. Nervous  excitement,  tremors,  fear,  wakefulness,  and  the  distinctive 
physiognomy  arc  more  evident  in  chronic  alcobolism,  even  when  general 
paralysis  has  been  caused  by  alcohol,  which  is  apparently  the  case. 
Parah/ms  affitansi,  loco  motor  atazia,  eptlep»^^  and  nervous  di/9pepma  may 
also  be  mistaken  for  chronic  alcoholism  by  the  unwary. 

Delirmrn  tremens  is  distinguished  by  the  history,  by  the  restlessness, 
delirium,  hallucinations,  tremors,  and  terrors,  Mtntia-a-potu  differs  from 
the  preceding  mainly  in  its  usual  association  with  acute  alcoholism  in 
neurotics,  in  the  muscular  contractions,  the  furious  maniji,  and  convul- 
sive movements.  The  delirium  of  apiea!  pneumonia  that  obtains  in 
some  cases  (as  well  as  in  meningitis)  must  be  thought  of  in  the  diag- 
nosis of  delirium  tremens.  The  diagnosis  of  ah-oholie  neurit  in  from 
other  conditions  simulating  it  will  be  found  elsewhere  {vide  p.  1033). 

Prognosis* — In  acnte  alcoholism  the  prognosis  is  favorable  in  pri- 
vate, maiiaj^eahle  cases.  Many  of  the  cases  brought  into  hospitjils  are 
affected  also  with  pneumonia,  and  usually  die.  The  tissue-changes  in 
chronic  alcoholism  are  so  profound,  anti  they  nffect  such  delicate  and 
vital  tifisues,  that  when  the  alcohol-habit  thus  becomes  fixed  permanent 
recovery  never  takes  place.  The  treatment  a|>propriate  for  the  inebriate 
and  forced  abstinence  from  alcohol  relieve  many  of  the  symptoms  and 
some  of  the  debility,  but  relapses  are  all  too  common  and  are  almost 
certain  to  occur.  Insanity  and  paresis  are  not  infrecjuent  terminations 
of  chronic  alcoholism.  Many  complications  are  apt  to  supervene,  as 
Bright*s  disease,  epilepsy,  melancholia,  fatty  heart,  pneumonia,  and 
thrombosis.  Alcoholic  ncuriti.s  often  clears  up  upon  withholding  alco- 
hol and  stimulating  the  peripheral  nerves  both  by  appropriate  drugs 
and  external  remedial  measures.  Recovery  from  delirium  tremens  is 
dubious  in  cases  of  .-severe  injury,  inflammatory  troubles,  or  infections. 

Treataient-— la  caaes  of  acut^   irunkenness,  which  are  onlv  too 
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commonly  met  with,  nothing  special  is  required  except  to  prevent  the 

ingestion  of  any  more  alcohol  an  J  to  allow  the  patient  to  sleep  until  tl 
eliminiitiou  of  the  poiaon  ia  more  or  less  complete.      The  effects  of 
intoxication,  in  the  general  depression,  headache,  anxious  and  irri 
stomach,  and  various  functional  visceral  and  nervous  disorders,  may  n 
careful   corrective  and  sustaining  treatment  for  a  week  or  more.     7 
diet  should  be  light  and  nutritious.     Aperient  waters,  hot  baths,  i» 
liijuor  ammonii  acetatis  fre(|uentiy  repeated,  and  a  combination  of  dili 
mineral  acid  and  bitter  tonics  (nux  vomica,  gentian),  are  also  in  " 

In  profound  cases  of  alcoholic  coma,  convulsions,  or  mani 
no  alcohol  should  be  given.  Trite  though  this  injunction  may  aeem, 
i&  important  to  emphasize  this  statement,  so  that  the  physician  may 
sure  to  counteract  a  popuhir  impression  that  the  giving  of  more  alcol 
will  cause  a  mania  to  subside  permanently^  and  to  guard  against  tit 
emuggling  of  liquor  to  the  patient  by  bis  misguided  friends.  It  is  often 
necessary  to  empty  the  stomach  at  once  when  collapse  is  imminent  bj 
the  use  of  the  stomach-tube  or  -pump,  washing  out  the  organ  with  hot 
water,  to  which  ginger  or  cinnamon  has  been  added.  To  this  end 
emetics  may  be  used — viz.  ipecac  or  apomorpbin,  hvpodermicallv  (gr, 
to  I-— 0.008-0.0108).  The  external  application  of  warmth,  fricii 
artificial  respiration,  faradi.sm  to  the  phrenic  nerve,  ammonia-  or  am 
nitrite-inhalations,  and  hypodermics  of  atropin,  strychnin,  and  digital 
may  all  be  tried.  Hot  rectal  enemata  or  a  calomel  purge  if  the  stomai 
will  tolerate  the  drug  should  be  used  early.  The  maniacal  attacks 
be  treated  by  hypodermics  of  morphin  and  byoscin,  and  by  such  6€<1»- 
tives  as  chloral,  bromids  in  large  (7^y — 4,0)  doses,  and  rarely  such  hyp- 
notics as  paraldehyde,  trioiml,  chloralamid,  and  the  like.  Indeed,  it  if 
very  important  to  secure  sleep  as  soon  aa  possible.  An  excellent 
mula  in  cases  of  medium  severity  is : 

IS^.  Sodii  bromid.,  ^   (32.0); 

Tr.  capsici,  5]    (4.0) ; 

Tr.  digitalis,  38B  (2.0) ; 

Elix.  simplicis,  q,  s.  ad  Jij  (64.0), — ^M. 

Sig.  5J  (4.0)  every  two  or  three  hours,  in  water. 

As  soon  as  some  quietude  and  sleep  have  been  obtained,  it  is  in 
to  ailminister  concentrated  food  in  an  easily  assimilable  form. 

The  treatment  of  vhronie  alcoholism  is  more  often  best  conducted 
*^  homes  '*  for  inebriates,  in  hospitals,  and  similar  institutions.     At 
outset  there  uuist  be  an  '"  unconditional  anrrender  "  in  the  use  of  al 
hoi.     Its  withdrawal  should  be  enforced  at  once  in  many  cases,  and  vi 
rapidly  in  all  others,  according  to  the  judgment  of  the  physican  a^ 
the   psychic   and   physical    condition  of   the   patient.       Substitutes  fi 
alcohol    are  the  strong    fruit-juicevS,  as  hot    lemonade  or   hot    gingat 
and  cardamom  tea  often  is  useful.      Coffee,  milk,  cocoa,  and  hot  brothl 
are  also  to  be  recommended.     The  diet  should  be  carefully  inci 
in   nutritive   strength   as   the   gastric   irritability   diminisbea.      Somi 
times  such  sedatives  to  the  stomach  as  the  bismuth-preparations, 
vesceut  alkaline  drinks,  and  lime-water  may  be  indicated,     Peptoniii 
food   is  often   well   borne  at  first   in   cases  in  which   gastric  distress  ii 
marked.     Nutrient  enemata  are  seldom  required,  but  should  he 
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to  in  the  gravest  cases,  jmrtieularly  during  the  states  of  alcoholic 
dementia.  The  general  health  must  he  looked  after  by  placing  the 
patient  in  the  host  of  fresh  air,  exercise,  cold  and  warm  bathing,  by 
mental  and  social  occupation,  and  by  diversion.  ^Vhen  the  craving  for 
alcohol  is  hereditary  and  intense,  seclusion  in  an  inebriate-house  or 
some  similar  institution  is  often  necessary  for  a  long  time,  inasmuch  as 
the  danger  of  lapsing  into  the  former  drink-habit  is  so  common  in 
these  cases. 

The  insomnia  of  chronic  alcoholism  may  he  met  temporarily  by  the 
ttse  of  large  doses  of  bromids,  chloral,  hyoscin,  or  sulfonah  Morphin 
may  be  indicated  at  times,  but  should  he  used  with  great  caution  in 
order  to  avoid  adding  the  morphin-habit  to  that  of  alcohol.  Perhaps 
the  best  single  agent  to  use  in  counteracting  the  symptoms  of  chronic 
alcoholism  is  strychnin,  either  as  the  nitrate  or  sulphate,  hypodermically 
and  by  the  mouth  ;  iron,  arsenic,  the  hypojihosphites,  dilute  phosphoric 
acid,  quinin,  gold  and  sodium  chloride,  avena  sativa,  and  the  like 
are  often  useful  adjuvants  in  the  tonic  treatment.  Atropin,  hypodermic- 
ally,  may  also  be  recommended  when  vascular  dilatation  and  weakness 
are  prominent.  A  *'  substitute  '*  for  alcohol,  both  for  its  local  and 
mental  effects,  may  be  prescribed  to  meet  the  occasional  cravings.  Tart 
fruits  (as  oranges  and  lemons),  coffee,  hot  malted  milk,  ginger,  gentian, 
and  capsicum  infusions  may  be  tried.  Tinctures  should  not  be  given  in 
this  form  for  obvious  reasons.  Sweating  and  purging  the  patient,  and 
the  administration  of  bromicls,  chloral,  and  gelseraium  for  a  day  or  two 
in  advance,  may  avert  a  *'  drink-stonn  '"  (tr  the  periodic  cravings  for  al- 
cohol that  may  be  expected  by  prodromal  manirestations*  Sometimes, 
however,  as  in  the  sudden  outbursts  of  dipsomaniacs,  there  is  no  time  to 
institute  their  treatuieut.  It  is  chiimed  that  hypnotic  suggestion  will 
abolish  effectually  the  ardent  desire  for  alcohol  in  a  certain  utindjer  of 
neurotic  cases  of  alcoholic  inebriety-  Temperance  revivals  may  he  said 
to  do  permanent  good  only  in  those  similar  neurotic  cases  that  are 
fortunately  impressionable  to  appeals  by  total-abstinence  orators,,  but, 
in  order  to  maintain  the  reformed  drunkanls  pledge,  it  is  often  necessary 
that  interested  persons  continue  to  \satch,  guide*  and  inspire  him,  in 
order  that  a  weakened  will  may  not  precipitate  a  cyclic  lapse  into  his 
old  habits. 

In  all  cases  the  treatment  will  he  incomplete  unless  the  highest  part 
of  the  patient's  nature  receives  due  attention  throughout.  The  reason 
must  be  enlisted  in  the  treatment,  and  this  is  best  attcTupted  by  sound 
teaching  concerning  the  fallacy  of  the  prevalent  belief  in  the  virtues 
of  alcohol  as  a  beverage. 

No  pains  should  he  spared  to  impress  upon  the  patient  the  need  of  a 
persistent  abstinence  from  all  intoxicants  as  long  as  he  live*.  All  the 
influence  of  culture,  music,  and  the  fine  arts,  of  high-toned  morality  and 
pure,  undefiled  religion,  should  be  enlisted  to  strengthen  self-respect 
and  to  fortify  volition  and  inhibition.  Moral  regeneration  may  thus  in 
certain  eases  check  indirectly  the  physical  and  mental  degeneration, 
but  it  cannot  efface  the  consequences  of  the  alcoholic  poisoning  which  it 
represents. 

Deliilum  tremenfl  requires  firm  hut  tactful  isolation  and  vigilant 
nursing.  All  alcohol  should  be  witldield.  If  stimulation  is  needed, 
aromatic  spirits  of  ammonia,  strvehniii,  and  atropin,  with  bland  hot 
ri 
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drinks  and  broths,  may  be  administered.  Easily  digested  and  nutri- 
tious food  should  be  given  to  support  the  strength.  Sleep  must  be 
procured  by  such  means  as  are  mentioned  above  in  the  treatment  for 
mania-a-potu.  The  dosage  required,  however,  is  usually  not  as  great, 
but  must  be  kept  up  longer  than  in  the  maniacal  condition.  Cardiac 
weakness  may  need  such  stimulants  as  digitalis,  strophanthas,  and  the 
ammonium  salts.  After  the  attack  subsides,  tonic  doses  of  strychnin, 
chirata,  gentian,  asafetida,  calumbo,  and  iron,  together  with  graduated 
exercise  out  of  doors,  are  to  be  employed.  Turkish  baths,  industrial 
occupations,  and  the  like  are  indicated  to  conserve  the  patient's  strength 
and  thus  fortify  him  against  yielding  to  temptation  and  a  morbid 
appetite. 

OINOBB  AND  OOLOGNB-WATBR  INBBRIBTY. 

Habitual  drinkers  of  alcoholic  ginger,  capsicum,  and  lavender  prepa- 
rations, and  eau-de-Cologne  are  practically  alcohol-habitues  or  inebri- 
ates. They  drink  these  liquids  for  the  alcohol  that  is  in  them. 
The  so-called  essence  of  ginger  (Jamaica  ginger),  which  contains 
considerable  alcohol  in  some  of  its  preparations,  is  often  used  primarilj 
for  relieving  an  attack  of  "  cramps  '*  or  "  colic,"  and  if  frequently  re- 
peated, can  readily  induce  a  morbid  habit  of  ^^ginger-drinking."  In 
other  cases  the  craving  for  alcoholic  indulgence  (oft;en  hereditary),  may 
have  been  aroused  by  a  social  glass  of  wine,  but,  from  a  sense  of  shame 
the  desire  has  been  kept  secret,  and  gratified  by  drinking  eaa-de-Cologne, 
lavender  essence,  or  even  tincture  of  capsicum.  Pernaps  many  more 
such  cases  exist,  and  especially  among  neurotic  women  in  good  circun- 
stances,  than  are  usually  recognized. 

MORPHINISM. 
( Opium-inebriety.) 

Definition. — A  chronic  intoxication,  due  to  the  habitual  use  of 
morphin  or  of  opium  in  some  other  form  {opiumism). 

Pathology. — In  cases  of  death  from  acute  or  chronic  opium-  or 
morpbin-poisoning  there  is  nothing  distinctive  in  the  pathologic  appear- 
ances. In  acute  cases  vascular  congestion  of  the  brain  and  membranes 
has  been  noted ;  but  even  in  chronic  cases  the  tissue-degeneration  and 
fatty  and  connective-tissue  proliferations  that  are  characteristic  of 
alcoholism,  are  practically  absent.  Decided  lesions  are  usually  trace- 
able to  associated  affections.  The  principal  anatomic  changes  are  those 
due  simply  to  malnutrition.  Thus,  we  have  the  emaciation  and  the 
shrunken  appearance  of  cerebral  anemia,  and  pallor  and  atrophy  of  the 
cardiac  muscle  and  of  the  vascular  walls.  The  dried  and  wasted  struc- 
tures, due  to  tissue-starvation,  are  quite  a  contrast  to  the  fat-infiltrated 
or  degenerated,  cirrhotic,  and  inflamed  tissue  of  alcoholic  inebrietj. 
Direct  destruction  of  parenchymatous  cells  is  more  evident  in  the  later. 

Etiology. — The  climate,  country,  and  nationality  have  a  certain 
disposing  influence  in  the  development  of  opiumism  and  morphicism. 
In  the  opium-growing  parts  of  Asia,  as  in  China,  India,  and  Persia* 
where  the  climate  is  warm,  enervating,  and  conducive  to  physical  and 
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moral  abandonment  during  the  greater  part  of  the  year,  and  in  Turkey 
also,  opium-eating-and-sinoking  habifcu<5s  are  as  numerous  as  alcohol- 
habitues  are  in  Europe  and  America  among  the  Caucasians.  Morphin- 
ifiin  is  more  common  here  than  is  opiumism,  except  among  the  poverty- 
Btricken. 

Women  are  more  commonly  the  victims  of  morphinism  than  men, 
except  physicians  and  druggists  as  a  class,  Mattison  has  found  70  per 
cent,  of  his  opiate  patients  to  be  medical  practitioners.  Many  con- 
tracted the  habit  by  using  morphin  for  severe  chronic  neuralgia,  in- 
somnia, and  the  like.  Indeed,  pain  and  sleeplessness  have  been  the 
principal  source  of  this  drug-habit. 

Enruii  and  an  idle  spirit  of  irritation  and  adventure  among  the  sen- 
sation-loving and  luxurious  sometimes  sow  the  seeds  of  an  indulgence 
in  narcotics  that  bring  forth  fruitage  in  the  form  of  a  fixed,  morbid,  and 
uncontrollable  craving  for  constant  satisfaction,  and  a  conseiiuent  phys- 
ical, mental,  and  moral  decline. 

The  incautious  prescribing  of  morphin  and  the  too  ready  hypodermic 
use  of  the  alkaloid  by  physicians  in  treating  various  cases  of  pain  are 
not  infrequently  the  cause  of  morphinism.  Overwork  of  the  brain, 
great  business  or  social  strains,  prolonged  worry  and  anxiety  either 
with  or  without  work,  insomnia,  remorse,  idleness,  and  secret  vices,  are 
the  most  common  predisposing  agents  of  the  morphin-habit* 

Paregoric,  laudanum,  chlorodyne,  and  ^'soothing-syrup''  are  drunk 
to  a  frightful  extent  in  large  cities  among  the  poor  and  miserable,  and 
cause  great  disturbance  of  the  health  of  the  habitues* 

S3nilpt01llS,— Tliese  may  be  in  abeyance  for  some  time,  while  the 
habit  is  forming  and  the  doses  are  still  slight.  As  the  craving  increases, 
the  dose  and  its  fref|uency  increase  to  keep  pace  with  the  desire. 
Anemia  gradually  develops,  with  sallowness  of  the  skin,  wasting  of 
the  features  and  body,  languor,  weakness,  functional  deterioration, 
mental  depression,  anorexia,  restlessness,  insomnia,  tremors,  irritability, 
shyness,  dilatation  of  the  pupils  (except  when  under  the  influence  of 
the  drug),  and  a  characteristic  propensity  to  lying.  Cardinlgia  is  often 
complained  of  by  those  who  use  opium  pretty  constantly.  The  asso- 
ciated vices  of  opiumism  are  less  violent  and  inflammatory  than  those 
of  alcoholism,  and  more  secretive  and  speculative,  such  as  gambling  and 
sexual  perversions.  Itching  is  frequent,  and  especially  after  taking  the 
opium  or  morphin.  Attacks  of  chills,  followed  by  pyrexia,  with  de- 
lirium and  transient  albuminuria  (renal  congestion)  occur  in  some  cases. 
Diarrhea  and  dysentery  have  been  observed  in  some  instances.  There 
may  be  also  disturbances  of  the  visual  muscular  apparatus.  Sufferers 
from  painful  carcinoma  in  whom  opium  or  morphin  is  required  for  steady 
use  do  not  become,  except  in  rare  cases,  true  morphinomaniacs. 

The  anirm*  of  morphinism  is  that  of  a  progressive  asthenia,  in  which 
cardiac  palpitation,  dyspnea,  abdominal  and  muscular  cramps,  trembling, 
fear,  sleeplessness,  mental  confusion,  melancholy,  slovenliness,  and  moral 
obtnseness  come  on.  Some  women,  known  to  be  kleptomaniacs,  have 
been  found  to  be  secret  opiumists.  Sexual  impotence  in  the  male,  and 
amenorrhea  and  abortion  in  the  female,  are  common  results.  The  skin 
is  wrinkled,  dry,  and  harsh,  and  may  show  numerous  needle-scars  and 
abacesses  in  those  addicted  to  the  hypodermic  use  of  the  drug.     The 
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termination  is  the  direct  result  of  the  extreme  debility  or  marasmus  or 
of  some  intercurrent  affection. 

The  diagnosis  must  be  made  from  the  history.  When  the  latter 
is  wanting  because  of  a  lack  of  veracity  or  deception,  chronic  alcohol- 
ism may  have  to  be  differentiated  from  opiumism.  The  more  open  and 
often  periodic  habits  of  the  alcoholic  habitu^,  and  the  general  aspect  of 
the  physical  and  mental  and  complicating  conditions,  usually  show 
marked  differences  between  the  two  drug-intoxications. 

Prognosis. — The  likelihood  of  a  cure  is  exceedingly  remote.  On 
the  other  hand,  under  proper  conditions  much  relief  may  be  given  the 
morphinomaniac,  and  although  the  habit  may  be  suspended  only  for  a 
time,  life  may  thus  be  prolonged  for  years. 

The  treatment  is  manifestly  difficult  and  unpromising.  Institu- 
tional isolation,  rest,  diversion,  watchfiil  care,  regular  and  studied  feed- 
ing, baths,  and  graduated  exercise  in  the  open  air  as  far  as  possible,  bat 
under  surveillance  in  order  to  prevent  the  smuggling  of  opium,  morphin, 
or  compound  preparations  containing  either,  are  the  most  efficient 
measures.  As  to  the  manner  of  withdrawing  the  narcotic,  much  care, 
judgment,  and  tact  form  a  sine  qud  non  in  the  treatment.  A  sudden 
and  absolute  stoppage  of  the  use  of  the  drug  sometimes  leads  to  great 
distress,  and  even  to  collapse  (^^  abstinence  phenomena  ") ;  it  is,  therefore, 
not  to  be  recommended,  as  in  chronic  alcoholism.  On  the  other  hand, 
the  too  gradual  withdrawal  is  torturing.  A  middle  course,  the  '^  rapid- 
gradual  method  "  of  Erlenmeyer,  is  usually  resorted  to,  in  which  the 
reduction  of  the  quantity  of  morphin  or  opium  to  nothing  occupies  but 
a  week  or  ten  days.  Various  substitutes  have  been  recommended  that 
generally  prove  not  to  be  substitutes  at  all,  but  simply  act  in  a  symp- 
tomatic way,  and  may  lead  to  another  habit  as  bad  if  not  worse.  Such 
drugs  as  cocain,  hyoscyamus,  belladonna,  bromids,  and  chloral  have 
thus  been  used. 

In  the  symptomatic  treatment  of  the  morphin-habit  moderate  doses 
of  bromids,  with  cannabis  indica  and  some  such  vegetable  bitter  as  gen- 
tian, may  prove  useful  in  allaying  the  nervous  irritability  and  restless- 
ness at  night.  Sulfonal  is  a  good  hypnotic  in  these  cases.  Cathartics, 
stomach  sedatives  alternating  with  tonics,  concentrated  foods,  massage, 
hot  and  cold  bathing,  electricity  (general  galvanization),  and  "  complete 
control  over  the  patient "  are  usually  indispensable  adjuncts  in  the 
treatment  after  the  withdrawal  of  the  opium  or  morphin.  Cardiac 
stimulants,  strychnin  and  physostigmin  salicylate  (gr.  yj-g — 0.0006) 
hypodermically,  have  been  recommended  recently  as  important  in 
counteracting  the  functional  depression  of  these  habitues.  Industrial 
activity,  and  mental  and  social  diversion,  aid  in  maintaining  any  im- 
provement made  and  in  rendering  the  patient  less  liable  to  a  relapse. 

PLUMBISM. 
(Chronic  Lead-poisoniurj ;   Saturnism.) 

Definition. — A  chronic  intoxication  due  to  the  slow  absorption  of 
lead,  either  industrially  or  accidentally. 

Pathology. — The  principal  lesions  are  found  in  the  muscles,  periph- 
eral nerves,  liver,  kidneys,  and  mucous  membranes.     The  affected  mus- 
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cles  are  wasted,  pale-yellow  in  color,  aud,  in  advanced  cases,  show  a 
marked  fibroid  growth.  The  vessels  in  the  muscles  also  reveal  arterio- 
sclerosis. The  peripheral  nerves  are  affected  with  a  parenchymatous 
neuritis,  and  are  especially  involved,  with  degenerative  changes  in 
the  nerve-endings  in  the  muscles*  The  nearer  we  approach  the  spi- 
nal cord  along  the  course  of  an  affected  motor  nerve,  the  less 
marke<l  are  the  changes,  although  in  some  ca^es  a  very  slight  in- 
volvement of  the  anterior  nerve-root  cells  has  been  noted.  The  cord  is 
usually  normal. 

In  the  brain,  the  pathologic  changes  scarcely  warrant  ns  in  attribut- 
ing lead  encephalopathy  to  them.  Aside  from  a  slight  meningitis  and 
arteriosclerosis  of  the  cerebral  blood-vessels  here  and  there,  with  a  cor* 
resjionding  connective-tissue  growth  and  cupilhiry  hemorrhages,  the 
evidences  of  Irad-poisoning  are  practically  ///7.  Cerebral  symptoms  are 
most  probably  the  outcome  of  functional  disturbances*  The  liver  and 
kidney  show  parencbyniatous  atrophy  and  cirrhosis. 

Etiology. — (/?)  Ptrmmii  mfsceptilnlili/  to  lead-poisoning  is  greater 
in  some  people  than  in  others,  all  other  things  being  ei|uaL  (h)  Plumb- 
ism  is  more  common  in  atlultg  than  in  t-hiltiveih  because  of  greater  ex- 
posure, (r^)  Si- jr. — Women  are  more  susceptible  than  men,  (d)  Oinipa' 
tion  is  the  most  frec[tient  cause  of  lead-intoxication.  Workers  in  white 
lead  (plumbic  carbonate),  red  lead,  and  litharge,  all  of  which  substances 
are  used  as  paints,  are  especially  to  be  mentioned  as  liable  to  saturnism. 
Among  the  most  common  industrial  causes  are  the  following:  painting, 
plumbing,  lead-mining,  rolling  sheet-lead,  pottery-glazing,  type-found- 
ing and  setting,  shot-making,  dress-making  (in  which  lead-dyed  silk 
thread  is  used  and  the  ends  bitten  off),  lace-making,  glass-grinding,  and 
calico-printing.  (e)  An  accidental  source  of  lead-poisoning  is  found 
in  the  contamination  of  food  and  drink.  Men  employed  in  the  manu- 
facture of  white  lead  and  eating  lunches  in  dusty  work-rooms  may  also 
suffer  from  plumbism  in  this  way.  Drinking-water  stored  in  lead-lined 
cisterns  and  passed  through  lead  pipes  is  freijuently  contaminated,  espe- 
cially if  the  water  contains  a  slight  amount  of  acid.  Flour,  bread,  bis- 
cuit, candy,  butter,  and  milk  may  cause  poisoning  by  adulteration  with 
lead  cbromate,  used  to  give  a  rich,  yellow  tint  to  these  articles ;  and  to- 
bacco wrapped  in  lead  foil  has,  less  commonly,  resulted  in  symptoms  of 
saturnism. 

The  irbsorption  of  the  lend  takes  place  mainly  through  the  gastro- 
intestinal tract,  especially  through  the  kings,  and  much  less  through  the 
skin.  It  may  be  deposited  in  most  of  the  soft  tissues  and  viscera,  but 
especially  in  the  nerves,  muscles,  and  liver.  ^Ihmnafion  takes  jdace 
through  the  kidneys,  and  probably,  though  in  very  slight  quantities, 
with  the  bile  and  saliva,  and  through   the  skin. 

Symptoms-— Depending  upon  individual  ausceptihility,  it  may  be 
months  or  years  before  the  first  manifestations  appear.  Anemia  is  an 
early  and  marked  symptom  (§aturrnne  cachexia).  There  is  a  moderate 
reduction  of  the  corpuscles  and  of  hemoglobin.  The  genera!  nutrition 
is  poor. 

The  characteristic  blue  h'nr  at  the  borders  of  the  gums  is  rarely  ab- 
sent, especially  in  those  who  are  not  scrupulous  in  their  attention  to 
the  teeth.     It  id,  as  a  rule,  most  distinct  at  the  roots  of  the  lower  ca- 
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nines  and  incisors,  and  is  formed  by  a  deposition  of  lead  sulphid.  Bluish 
patches  may  also  be  met  with. 

Colic  is  very  common  and  is  also  characteristic.  The  pains  center 
around  the  navel,  and  are  quite  severe  and  griping.  They  are  associated 
with  retraction  and  rigidity  of  the  abdominal  walls,  and  with  obstinate 
constipation.  The  pains  are  paroxysmal,  may  be  referred  at  times  to 
the  epigastrium,  and  may  be  accompanied  by  vomiting.  Between  the 
paroxysms  a  dull  pain  usually  exists  over  the  whole  abdomen.  During 
the  attacks  of  colic  the  pulse-tension  is  increased  and  cardiac  action 
lessened. 

Paralyses  are  common  symptoms,  and  may  either  be  acute,  subacute, 
or  chronic  in  nature.  Although  usually  localized  palsies,  they  are  some- 
times generalized.  The  most  characteristic  lead-palsy  is  that  known  as 
wrist-drop  (see  also  Multiple  Neuritis,  p.  1033). 

Both  fine  and  coarse  tremors  occur,  though  not  so  commonly  as  in 
chronic  mercurial  poisoning.  They  usually  begin  in  the  hands  and 
arms,  are  rather  constant,  and  are  aggravated  by  voluntary  effort  and 
emotional  excitement. 

Cramps  in  the  affected  muscles  and  about  the  joints  (Jead-arthralgia) 
are  occasionally  noted.  Slight  anesthesia,  especially  in  cases  of  wrist- 
drop, is  sometimes  detected  here  and  there,  but  may  in  certain  instances 
be  due  to  saturnine  hysteria. 

The  cerebral  symptoms  are  important.  The  phrase  "  lead  encephal- 
opathy **  includes  such  manifestation  as  delirium  and  coma,  neuro-retini- 
tis,  aphasia,  convulsions,  hemiplegia,  amaurosis,  hysteria,  and  insanity. 
The  delirium  and  coma  are  the  commonest  brain-symptoms,  and  may 
come  on  suddenly  with  tremors  and  hallucination.  Epileptic  conynl- 
sions  are  often  severe.  Hemianopsia  has  been  observed.  Mania  and 
melancholia  occur  in  cases  of  mental  unbalancing,  and  hysteric  out- 
breaks are  seen  in  girls.  Intense  headache  is  not  uncommon.  ''Sat- 
urnine gout/'  so  called,  is  described  as  a  result  of  chronic  plumbism. 
The  kidneys  are  contracted,  the  heart  is  hypertrophied,  and  arterio- 
sclerosis is  marked,  with  a  diminution  in  the  excretion  of  urea  and  uric 
acid.  The  pulse-tension  is  increased.  These  evidences  show  a  simi- 
larity to  gout,  and  favor  the  development  of  uratic  deposits  in  the 
joints,  but  they  are  the  effects  of  ''mineral,"  and  not  of  essential  or 
true  gout.  Lead  may  be  discovered  in  the  urine  by  laying  a  strip  of 
magnesium  in  it  and  noting  the  deposit  of  metallic  lead  if  present 
(Von  Jaksch).  Abrara  asserts  that  the  addition  of  a  solution  of  ammo- 
nium oxalate  (1  gm.  to  150  c.c.  of  water)  facilitates  the  test. 

Diagnosis. — The  history  of  exposure  to  lead-poisoning  is  usually 
clear  in  those  working  the  metal  in  its  various  forms.  Accidental  origins 
of  saturnism  are  often  obscure  and  very  difficult  to  trace,  although  if 
the  characteristic  wrist-drop,  the  blue  gingival  line,  colic,  and  cachexia 
be  present,  the  diagnosis  is  readily  made. 

Alcoholic  paralysis  of  the  lower  extremities  may  be  differentiated  by 
the  history,  the  greater  prominence  of  sensory  symptoms,  and  by  the  ab- 
sence of  the  i)lue  line  on  the  gums. 

Prognosis. — In  the  absence  of  the  graver  nervous,  arterial,  and 
renal  symptoms,  the  prognosis  is  good.  When  there  is  profound 
paralysis,   with  reactions  of  degeneration,  and   especially  in  primary 
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atrophy  of  the  muscles,  the  prognosis  is  generally  bad.     In  the  severe 

encephalopathic  forms,  and  in  cases  in  which  marked  arteriosclerosis  and 
renal  cirrhosis  are  manifested,  the  prognosis  is  uofavorable^  but  depends 
upon  the  extent  of  damage  done. 

Treatment. — The  prevention  of  plumhism  is  difficult  in  lead- work- 
ing establishments,  owing  to  the  carelessness  and  indifference  of  both 
employers  and  employees,  and  to  the  lack  of  any  adequate  antidote 
during  exposure.  Rigid  cleanliness  is  absolutely  necessary,  especially 
of  the  hands  and  nails  and  before  eating.  Means  to  allay  dust  should 
be  regularly  and  constantly  employed.  Milk  and  sulphuric-acid  lemon- 
ade have  been  recommended  for  use  by  workers  in  lead,  for  their  sup- 
posed antidotal  effects.  As  perfect  ventilation  as  possible  should  be 
secured,  and  respirators  are  in  use  in  some  lead- works,  being  worn  as 
*' snouts."  Potassium  iodid  should  be  given  in  chronic  plumbism, 
beginning  with  small  doses  (gr.  iii-v— 0.19-44-0.324),  given  preferably 
in  milk,  after  meals. 

In  lead  colic  hot  applications  to  the  abdomen  and  hypodermic  injec- 
tions of  morphin  and  atropin  are  often  indicated.  Efficient  doses  of 
Epsom  or  Glauber's  salts  are  used  to  combat  the  constipation.  Given 
in  combination  with  dilute  sulphuric  acid  (in  order  to  form  an  insoluble 
lead  sulphate)  and  with  belladonna,  the  best  and  speediest  benefits  may 
be  obtained  tliereby. 

Iron  for  the  anemia,  strychnin  and  galvanism  for  the  paralysis, 
lithia-water  for  the  renal  deterioration,  and  nitroglycerin  or  sodium 
nitrite  for  the  arteriosclerosis  (enough  to  relieve  increasing  tension)  are 
the  symptomatic  items  of  treatment  that  are  usually  indicated.  Rarely, 
hopeless  cases  of  saturnine  encephalopathy  need  to  be  sent  to  asylums 
for  the  insane. 

ABSEmciSM. 
(  Chronic  Arsanc^pouoning.) 

Defitiitioii*— A  chronic  intoxication  resulting  from  the  gradual 
absorption  of  arsenic. 

Pathologyi — The  peripheral  nerves  show  a  degenerative  neuritis, 
and  the  anterior  horns  of  the  spinal  cord  may  be  similarly  affected. 

Btiology, — The  causes  of  arsenicism  may  be  habitual,  industrial, 
medicinal,  or  accidental.  The  individual  predisposition  to  arsenic- in- 
toxication varies  in  different  persons.  A  neurotic  diathesis  usually 
underlies  the  habit  of  •'  arsenic-eating ''  in  those  who  crave  the  drug 
for  its  alleged  exhilanint  or  narcotic  effects  {ar^enio  mehrieft/).  Not  a 
few  women  suffer  from  chronic  arsenicism  as  the  result  of  the  ingestion 
of  arsenic  '*  to  improve  the  complexion  and  brilliancy  of  the  eye,** 
Men  employed  in  arsenic-works  of  various  kinds  often  suffer  from  the 
chronic  poisoning.  For  example,  miners  and  smelters  of  arsenic  pyrites, 
dyers  and  wall-paper  workers  using  Scheele's  or  8chweinfurth*s  green, 
artificial-flower  makers,  shot-makers,  glass-workers,  aitd  taxidermists, 
are  all  liable  on  account  of  their  occupations.  Sometimes  the  medicinal 
U8€  of  moderate  doses  of  arsenic,  as  in  Fowler's  solution,  even  for  a 
short  time,  may  in  very  susceptible  persons  induce  arsenical  paralysis 
(Putnam;  (tsler).  Accidental  arsenicism  may  come  from  living  in 
rooms  where  wall-paper,   carpets,   colored    paper  ornaments,   toys,   or 
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curtains  are  contaminated  with  arsenic  anilin  dyes ;  this  does  not  oc- 
cur so  frequently  as  years  ago. 

Symptoms. — There  are  anemia,  loss  of  flesh  and  strength,  dryness 
and  irritation  of  the  mucosae,  of  the  eyes,  nose,  throat,  and  upper 
respiratory  tract.  Anorexia,  nausea,  and  diarrhea  indicate  the  pres- 
ence of  a  gastro-intestinal  catarrh.  In  some  cases,  milder  than  others, 
the  fat  is  well  preserved.  Slight  pufiiness  of  the  eyelids  or  eyebrows 
may  occur,  and  some  epigastric  distress  may  be  complained  of.  Marked 
conjunctivitis,  occasional  dysenteric  attacks,  loss  of  the  hair,  and  numb- 
ness and  tingling  in  the  extremities  form  a  commonly  observed  symptom- 
group.  Cutaneous  symptoms  may  appear,  as  pigmentation  (''  arsenic- 
bronzing  "),  and  eczematous,  herpetic,  urticarial,  and  pemphigoid  mani- 
festations. Albuminuria  with  casts  and  blood  mark  the  renal  irritation 
that  sometimes  occurs. 

The  most  characteristic  evidence  of  chronic  arsenic-poisoning  is  seen 
in  the  gradual  increasing  diffuse  or  multiple  neuritis.  Differing  from 
l6ad-palsy,  the  leg-extensors  and  the  peroneal  group  of  muscles  are  in- 
volved first,  although  the  arms  may  also  become  affected  later  (vide  Mul- 
tiple Neuritis,  p.  1034).  Contractions  in  the  lower  and  a  fine  tremor  of 
the  upper  extremities  are  apt  to  occur.  Arsenic-poisoning  may  also 
cause  headache,  vertigo,  melancholia,  and  hysteria.  The  drug  is  elimi- 
nated by  the  kidneys  and  may  be  found  in  the  urine.  Sometimes  a 
great  toleration  of  arsenic  is  observed  in  workmen  and  habitats,  the 
only  evidences  being  a  clear,  sallow,  waxy  complexion,  a  gloomy  ex- 
pression, and  some  dyspepsia,  perhaps,  as  in  the  well-known  Styrians. 

Diagnosis. — This  is  not  difficult,  when  once  the  source  of  the  pois- 
oning is  determined.  The  clinical  appearances  are  distinct  from  had- 
intoxication,,  especially  in  the  mode  of  progress  of  the  paralysis,  and  in 
the  more  marked  sensory  symptoms  combined  with  the  motor-disturb- 
ances of  arsenicisra. 

The  prognosis  is  favorable  in  most  cases  in  which  removal  from 
the  exposure  to  the  influence  of  arsenic  is  possible.  A  few  cases  die 
from  the  <^reat  general  debility. 

Treatment. — Abstention  from  the  use  of  arsenic  for  cosmetic  pur- 
poses, avoidance  of  its  influence  in  the  arts,  care  in  its  medicinal  ad- 
ministration, and  prophylaxis  as  regards  the  possible  or  discovered 
sources  of  contamination,  form  the  first  considerations  in  the  treatment 
Elimination  of  the  arsenic  may  be  promoted  by  the  use  of  potassium 
iodid  and  purgatives.  Gastro-intestinal  and  other  irritations  must  be 
met  by  appropriate  sedative  remedies.  The  neuritis  and  palsies  require 
— as  soon  as  the  tenderness  and  pain  subside — massage  and  electricity. 
Judicious  and  wholesome  alimentation  and  tonics  are  indicated. 

MERCURIALISM. 
(Chronic  Mercurial  Poisoning.) 

Definition. — A  chronic  intoxication  caused  by  the  habitual  inges- 
tion, or  combined  industrial  absorption  of  mercury,  in  susceptible 
individuals. 

Pathology. — No  marke<l  pathologic  changes  have  been  not^d  in 
human  beings,  aside  from  the  evidences  of  oral,  gastro-intestinal,  and 
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renal  irritation  and  inflammation.  It  is  not  imi>fobable  that  the  cere- 
bral cortical  areas  suffer  more  from  metallic  irritation  than  do  the 
spinal  rir  peripheral  nerve-tissues. 

Etiology. — Some  persons  are  much  more  easily  mercurialized  than 
others,  {a)  Salivatiofi  and  stomatitu  from  the  therapeutic  use  of  mer- 
cury form  a  variety  that  is  not  infrequent  in  these  days*  (h)  InduS' 
trial  urigin.  The  chief  cause  of  chronic  mercurialism  is  the  inhalation 
of  the  vapor  of  the  metal  by  artisans  in  the  industries  in  which  it  is 
used.  Thus  miners  and  smelters  and  those  engaged  in  making  mirrors, 
barometers,  thermometers,  amalgams,  felt  hats,  venoilioii-pigment,  and 
artificial  teeth  sometimes  suffer  from  chronic  mercurial  poisoning.  It 
should  be  pointed  out  here  that  mercury  is  volatile  at  ordinary  tempera- 
tures, and  is  absorbed  into  the  blood  through  the  lungs,  digestive  tract, 
and  skin.  Calomel  vapor-baths  have  caused  poisoning  in  a  few  cases. 
{c)  Purely  avcidental  oiercurialixatiou  also  occurs,  [d)  Women  and  children 
are  more  susceptible  to  the  action  of  mercury  than  men.  In  all  cases 
the  mercury  exists  in  the  tissues  as  an  albuminate. 

Symptoms*— There  are  anemia,  emaciation,  gastro-intestinal  dis- 
orders, stomatitis,  salivation,  maxillary  necrosis*  ulceration  of  the  gums, 
loosening  of  the  teeth,  fetor  of  the  breath,  marked  tremors,  and  paraly- 
sis. The  oral  symptoms  are  not  as  prominent,  however,  as  in  acute 
mercurial  poisoning.  The  hair  falls  out,  the  nails  become  brittle,  and 
pigmentation  of  the  skin  is  seen. 

The  tremor  is  characteristic.  It  is  first  felt  or  noticed  in  the  tongue 
and  lips,  is  usually  fine,  later  coarse  and  choreiform,  and  .spreads  grad- 
ually throughout  the  muscular  system.  It  is  aggravated  by  voluntary 
effort,  and  may  cease  during  sleep  in  mild  cases.  Speech  is  altered. 
Hysteric  tremors  may  also  exist.  Great  irritability  and  restlessness  are 
common.  Aphasia,  hemiplegia,  hemianesthesia,  and  peripheral  neuritis 
with  palsies,  occur.  There  is  no  atrophy,  nor  are  the  reactions  of  de- 
generation present  in  the  paralyzed  muscles.  Severe  pains  may  be 
present  in  the  extremities,  including  the  joints,  and  grave  cerebral 
synaptoms  occasionally  develop  (stupidity,  headache,  loss  of  memory, 
insomnia,  hallucinations,  delirium,  coma,  convulsions,  and  confusional 
insanity).  Albuminuria  with  anasarca  may  occur.  The  effects  of 
chronic  hydrargyrism  in  women  upon  their  offspring  are  also  important, 
the  children  being  rachitic,  weak,  sickly,  and  prone  to  tuberculosis. 

Diagnosis *^T he  history,  the  characteristic  tremors,  paresis,  and 
mental  irritability  are  significant.  In  the  absence  of  a  history  of  ex- 
posure to  mercury,  the  differentiation  from  progresshi'  fpnentl  pnresu^ 
dwsemitititrd  tti-hrosis,  or  paralexia  agitans  may  be  more  or  le^s  difficult. 

Prognosis* — Recovery  is  common  upon  the  removal  of  the  source 
or  on  removing  the  f>atient  from  the  source  of  the  poisoning.  Fatal 
terminations  rarely  ensue,  and  then  in  cases  of  mercurial  encephalop- 
athy f>f  a  grave  type  and  with  a  tendency  to  idiocy. 

Treatment.— Prevention  of  further  poisoning  is  imperative,  elimi- 
nation is  to  be  promoted,  and  the  symptoms  are  to  be  met  as  they  arise. 
Potassium  chlorate,  with  the  tincture  of  myrrh,  and  astringents  are  use- 
ful for  the  occasional  stomatitis  and  salivation.  Potassium  iodid,  and 
also  sulphur  baths,  may  be  used  to  aid  in  the  elimination  of  the  mer- 
cury.    Iron,  c'ld-iiver  oil,  good  food  and  fresh  air,  and  a  free  activity 
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of  tbe  eiuuuctories  are  of  pofiitire  Tslae.     Electricity  may  be  resorted 
to  for  tbe  parentis. 

FOOD-INFBCnOM  AND   PT0MAIN-P0I80NIN0. 

Id  recent  years  there  have  been  reported  an  increasing  number  of 
ca«es  of  serious  illness  that  have  been  traced  to  infected  and  contami- 
nated food.  Undoubtedly  many  such  instances  are  now  brought  to 
notice  that  in  former  times  were  attributed  to  other  causes,  or  that  were 
not  diagnosticated  because  of  a  lack  of  knowledge.  On  the  other  hand, 
the  increased  consumption  of  canned  and  preserved  meats  has  cer- 
tainly augmented  the  liability  to  poisoning  from  these  products,  as  the 
reports  of  cases  show.  Lack  of  care  in  the  inspection  and  selection  of  the 
meats,  uncleanliness,  and  sometimes  unscrupulousness,  in  their  handling 
and  preparation,  must  result  in  infection,  putrefaction,  and  toxicity. 
The  infection  of  the  food  may  be  due  to  (1)  disease  of  the  animal  or 

f)lant  from  which  the  food  is  derived ;  (2)  microbic  inoculation  of  the 
bod  after  derivation  and  before  ingestion  by  human  beings ;  (3)  infec- 
tion by  toxicogenic  bacteria,  and  the  presence  of  ptomains  or  toxalbu- 
mosos.  The  transmission  to  man  of  such  affections  in  animals  as  tuber- 
oulosis,  anthrax,  glanders,  and  pleuro-pneumonia,  by  eating  the  infected 
meat,  has  been  sufficiently  proved.  Again,  meat  and  milk  may  become 
infected,  before  being  ingested  by  the  patient,  by  pathogenic  micro- 
organisms, as  of  typhoid  fever  and  diphtheria,  or  from  the  production 
of  toxins  owing  to  the  action  of  non-pathogenic  putrefactive  micro- 
organisms. A  great  many  instances  of  food-infection,  particularly  of 
meat  and  milk,  have  been  shown  to  be  due  to  the  presence  of  sapro- 
phytic germs,  this  happening  even  when  the  articles  of  food  have  been 
obtained  fn>m  healthy  stock  and  have  been  kept  free  from  specific  path- 
ogenic bacteria.  It  is  not,  however,  the  saprophytes  themselves  in  all 
CHS08,  but  the  poison  developed  in  the  food  before  it  is  eaten  or  formed 
in  tlic  body  artcrward,  that  pR>duce  the  symptoms  and  sometimes  death. 
Accorvliui:  to  Novy,  some  ot*  the  saprophytic  bacteria  with  which  food  is 
infected  outside  of  the  body,  under  certain  conditions,  are  capable  of 
living  in  the  body  as  j>arasites,  especially  on  dead  matter*  and  there 
Uwiue  toxicogenic. 

The  chrv.>uic  [K>isous  or  ptomains  resultiuir  fr^m  the  action  of  the 
sapi\>phytcs  iu  foods  are  called  "  putretuctive  alkalouL?:**  those  bacterial 
products  of  a  proteid  nature  are  called  **  toxaibumins  *'  or  "  toxalba- 
moscs.'  The  latter,  acconiiug  to  Vaugban.  are  more  fi^^juently  present 
iu  infected  fo«»*.ls.       They  are  all  abs4>rbed  fp»m  the  digestive  canal. 

PoisoiLiiig  by  Infected  Milk  and  Bfilk-prodncts. — It  is  now  well  known 
that  the  cause  ^}(  the  hi:^h  m«>rtality-rate  aiu«»nir  infiinti*  in  hot  weather 
is  traceable  directly  .»r  irdirectly  ro  the  *' summer  "iiarrheas  *  in  chil- 
dren fed  :ir!:iticiaHy.  '»%h«»IIy  <^r  partially,  >%:rh  ruilk  infected  by  namerous 
varieties  ^:}k  >;ipr'>phyt:c  :iHrTiis  and  riiu:*  noixuied  by  ptomaine,  such  as 
tyn.>t«'xicon.  rh:<  <pei-ial  eaemical  r.»oison  has  been  isolated  by 
Vauilhaa,  and  i:><«»ven'd  '>y  him  ri  .-heese.  It  baj*  also  been  found 
in  ice*crea:u.  rr'>^eu  custards,  and  •  r».»Hm-imdx  an»l  hacf  caused  poison- 
in^-sv'upr'>ms  aia.n'.y  jf  acure  ^isrr'i-jncestinai  lodammatioii.  "con- 
striction of  rhe  tauces.     nausea  and  vijuiitiui;,  sharp,  griping  intestinal 
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paioSj  headache,  thoracic  oppression^  chillinesa,  dizziness,  and  sometimes 
purging,  followed  by  relief  in  mild  cases.  In  the  severe  and  long-con- 
tinued forms,  however,  exhaustion  raay  supervene,  with  subnormal  tem- 
perature, coma,  collapse,  and  doiith  in  the  graver  cases.  No  chemical 
or  physiologic  anti<!ote  is  known.  Elimination  may  he  assisted,  and 
stinmlation  is  needed.  Irrigation  may  be  employed  for  the  former  in 
both  stomach  and  bowels.  Strychnin,  nitroglycerin,  atropin,  and  the 
aromatic  spirits  of  ammonia  are  most  effective  as  stimulants. 

Meat- poisoning. — Various  taiutcd  meats,  as  mince-meat  *'  warmed 
over/'  veal  pie,  carelessly-kept  chicken  salad,  badty*preserved  and 
canned  meats,  partially-decayed  sausages  {hotulmtuis)  have  caused 
violent  symptoms  of  poisoning.  Diseased  raw  and  partially- cooked 
meat  has  also  been  eaten  with  disastrous  results.  It  should  be  borne  in 
mind  that  even  prolonged  cooking  fails  to  destroy  the  toxic  action  of 
certain  ptomains  in  infected  meats ;  also,  that  meat  that  has  been  cooked 
and  kept  under  certain  conditions  may  become  infected  with  bacteria  as 
well  as  when  it  is  raw.  On  the  other  hand,  bad,  putrid  meat  has  been 
known  not  to  cause  toxic  symptoms. 

The  H^mptoms  caused  by  the  poisoning  are — ''^  (1)  those  due  to  a  true 
infection ;  (2)  those  due  to  simple  poisoning  "  (Mann).  Cases  of  the 
former  group  run  the  usual  course  of  an  infectious  disease,  often  simu- 
lating typhoid  fever.  Those  under  the  second  division  manifest  the 
symptoms  of  a  violent  gastro-enteritis,  with  vomiting,  intense  colicky 
pains,  purging,  fever,  accelerated  pulse,  nervous  prostration,  great  mus- 
cular weakness,  and  cramj>s  in  the  calves  of  the  legs.  Often  a  subse- 
quent subnormal  temperature,  extreme  depression,  convulsive  movement, 
vertigo,  dimness  of  vision,  dyspnea,  somnolence,  great  soreness  of  the 
mouth,  collapse,  and  sometimes  death  supervene.  The  mortality-rate 
varies  from  15  to  55  per  cent,  of  all  the  cases* 

Differenfifrf  Diaf/nom's. — Arsenic-poisoning  may  have  symptoms 
similar  to  those  of  ptomain-poisoning-  But,  as  Harrington^  points  out, 
there  are  three  chief  points  of  difference:  in  arsenic-poisoning  there  is 
swallowing  because  of  pain:  in  ptomain-poisoning  the  pupils  are  us- 
ually dilated  and  the  muscular  prostration  is  almost  as  extreme  as  a  palay. 

The  treat ment  is  largely  eliminative,  symptomsitie.  ^ind  supportive. 
The  prophylactic  measures,  private  and  juiblic,  are  generally  obvious. 

Foisomng  by  Fish  {IcMki/smus)  amd  Shell-fisli.— Many  instances  of 
this  serious  form  of  intoxication  have  been  produced.  The  fish  raay 
contain  certain  poison -glands,  ovaries,  etc.  Especially  is  this  true  of 
certain  species  knr»wn  in  Japan,  one  of  which  is  believed  to  cause  the 
disease  called  **  Kakke/'  which  prevails  during  the  summer  months  in 
Tokio.  A  certain  species  offish  (Cfuj}ea  veJienom)  inhabiting  the  West 
Indian  waters  is  supposed  to  be  always  poisonous,  although  the  source 
or  true  character  of  the  poison  is  doubtful.  In  Russia,  many  cases  of 
ichthyismus  have  resulted  from  eating  both  the  fresh  and  preserved 
sturgeon  and  salmon  meat  that  are  affected  with  an  infectious  disease 
peculiar  to  the  fish.  In  Germany  and  other  parts  of  middle  Europe 
a  severe  form  of  gastritis  caUed  "  Barbencholera  "  follows  the  eating 
of  sick  barbels. 

The  use  of  tainted  preserved  and  canned  fish,  eels,  oysters,  mussels, 

Boetmi  Medical  and  Surgieat  Juuntal,  Dec.  14^  1899. 
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crabs,  lobsters,  and  the  like,  is  more  frequently  the  cause  of  symptoms  of 
poisoning,  however.  Brieger's  mytilotoxiyi^  the  active  poison  formed  in 
some  mussels,  and  the  eating  of  which  at  Wilhelmshaven  caused  several 
epidemics,  is  probably  developed  only  under  certain  favorable  conditionB 
of  saprophytic  infection.  Devilled  crabs,  lobsters,  and  salad  have  also 
caused  severe  gastro-enteritis  because  of  contamination  with  germs  pro- 
ducing ptomains.  Oysters  have  been  accused  of  conveying  typhoid  in- 
fection {vide  p.  26).  The  symptoms  of  fish-  and  shellfish-poisoning  are 
variable.  Sometimes  marked  cerebro-spinal  manifestations  predominate,. 
with  convulsions  and  paralysis.  Dryness  and  constriction  of  the  throat, 
dizziness,  labored  respiration,  disturbed  vision,  jerky  speech  or  aphonia, 
perhaps  rapid  pulse,  loss  of  coordination,  numbness,  coldness  of  the 
extremities,  dilated  pupils,  paresis,  collapse,  and  death  within  a  few 
hours,  may  ensue. 

Other  ca^es  have  a  pronounced  gastro-intestinal  or  choleraic  group 
of  symptoms,  with  nausea  and  vomiting,  pain,  tenesmus,  and  mucous  and 
bloody  stools.  In  some  of  them  marked  cutaneous  irritation  is  shown 
by  erythema,  great  heat  and  itching,  urticaria,  and  swelling.  Dyspnea, 
lividity,  and  sometimes  delirium,  have  also  been  noted.  The  progno- 
sis is  grave  in  many  instances.  The  treatment  is  similar  to  the 
above — namely,  emetics,  purgatives,  enemata,  and  lavage.  The  indica- 
tions are  to  be  provided  for  as  they  arise. 

GRAIN-   AND  VBQBTABLB-POISONINO. 

Ergotismus. — Epidemics  of  ergotism  have  resulted  from  the  con- 
tinued use  of  meal  made  from  contaminated  grains  grown  on  virgin  soil. 
The  parasite  {claviceps  purpurea)  is  a  fungus  that  infests  rye  and  othtf 
grains ;  it  does  not,  however,  grow  readily  where  the  soil  is  well  culti- 
vated, and  epidemics  of  ergot-poisoning  are  much  less  frequent  than 
formerly,  if  we  except  certain  places  in  Spain  and  Russia.  According 
to  Robert,  three  poisonous  substances  are  found  in  the  ergot :  ergotinic 
acid,  sphacelinic  acid,  and  cornutin.  The  first  of  these  is  not  poisonous 
when  taken  into  the  stomach  ;  the  second  is  supposed  to  cause  gangrene; 
and  the  last  produces  grave  effects  on  the  nervous  system,  and  is  found 
only  in  fresh  ergot,  hence  the  greater  prevalence  of  nervous  manifesta- 
tions in  sickness  that  breaks  out  soon  after  harvest. 

The  nervous  symptoms  are  remarkable  for  their  convulsive  character- 
istics (erijoti'smus  convulsivus).  Prodromes  of  weakness,  tingling  in  the 
extremities,  and  headache  may  exist  for  several  weeks  before  the  spasms 
come  on.  The  formication  increases,  and  cramps  and  contractures,  with 
flexed  wrists  and  extended  feet  and  toes,  seize  the  patient.  In  severe 
cases  epileptoid  convulsions  occur  and  may  prove  fatal.  Delirium  and, 
in  very  chronic  cases,  dementia  may  supervene.  Recovery  is  slow,  and 
the  contractures  may  persist  for  some  time,  with  muscular  atrophy  and 
anesthesia.  In  some  interesting  instances  there  may  appear  nervous 
symptoms  resembling  locomotor  ataxia  (''  ergot  tabes  "),  owing  to  poste- 
rior spinal  sclerosis.     Abortion  results  in  pregnant  women. 

Gangrenous  ergotism  (ergotisinus  (/anfjrcpnoHus)  is  characterized  by 
dry  gangrene  of  the  hands  and  feet,  usually  of  the  fingers  and  toes. 
Before  the  gradual  blackening  appears,  there  may  be  formication,  pain. 
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spasm,  numbness,  and  coldness.  As  mortification  and  the  line  of  de- 
markation  progress,  the  parls  drop  off  bit  by  bit.  and  fever  may  attend 
the  s^phacelation.  Pneumonia  (septic)  may  sometimes  complicate  this 
malady.  The  fatality  has  been  considerable  in  some  epidemics.  The 
treat metif  of  ergotism  ia  entirely  symptomatic. 

MaidisiniiB  or  Pellagra, — This  is  a  chronic  nutritional  disturbance 
due  to  poisoning  from  eating  coiitaminwted  corn-meal  bread.  The  dis- 
ease  prevails  extensively  among  the  poorer  classes  in  Lombardy,  Spain, 
and  southern  France.  *  The  origin  of  the  infection  of  the  raaijse  is 
said  to  be  bacillary,  the  latter  causing  putrefactive  or  fermentative 
changes  in  the  fresh,  moist  corn-meal,  with  the  production  of  ptoraains. 

The  symptmn»  at  the  beginning  are  languor,  debility,  indigestion, 
anorexia,  restlessness,  and  occasionally  diarrhea.  This  is  soon  followed 
by  erythema,  pain,  and  roughness  of  the  skin.  Exfoliation  of  the  latter 
reveals  a  suppurating  surface.  In  severe  cases,  paresthesite,  spasms, 
paraplegia,  headache,  backache,  delirium,  and  a  suicidal  mania  may 
occur.     Idiocy  and  profound  cachexia  may  result  from  numerous  attacks. 

Structural  changes  have  been  found  in  the  cord,  and  fatty  degenera- 
tion and  ulceration  in  the  viscera. 

Prophylaxis  by  thorough  drying  and  careful  storing  of  the  meal  is 
to  be  aimed  at.     The  symptoms  are  to  be  met  as  rationally  as  possible. 

Lathyrismus  is  an  intoxication  caused  by  the  seed  (used  in  the  form 
of  meal)  of  three  varieties  of  vetch  or  chicken-pea,  viz.  Lathyrus  cicera^ 
L,  sativum,  and  L.  eli^men'um,  or,  respectively,  red,  German,  and  Span- 
ish vetch.  The  mea!  is  generally  mixed  with  that  obtained  from  other 
cereals.  Its  use  for  several  hundred  years  has  been  observed  to  cause 
leg-stilFness,  passing  into  a  transverse  myelitis,  with  sensory  and  motor 
paraplegia.  Spasticity  and  exaggerated  tendon-reflexes  may  remain 
for  some  time  after  the  paralysis  subsides.  Slight  fatty  degeneration 
was  noted  by  Cautain  in  excised  bits  of  muscle.  Very  chronic  cases 
may  die  in  paralysis,  from  the  toxic  effects  of  the  poison,  which,  thus 
far,  has  not  been  separated, 

Muslirooni-poisomng, — ^Though  not  so  common  as  formerly,  poisoning 
from  eating  non-edible  mushrooms  occurs  now  and  then,  owing  to  ignor- 
ance  or  carelessness  in  gathering,  keeping,  and  cooking  them.  Fresh 
morch  are  poisonous,  while  those  that  have  been  dried  and  boiled  are 
not  80,  because  of  evaporation  or  solution  of  the  contained  poison. 

The  red  agaric  (timanita  nmifcaria\  on  account  of  the  poisonous 
alkaloid  muscarin  that  it  contains,  may  cause  very  severe  symptoms^ 
These  are  nausea,  vomiting,  diarrhea,  hemoglohinemia,  hemoglobinuria, 
and  ju.undice  (probabh/  hepatotfenfni»)  in  the  case  of  fresh  morel-poisoning 
(Striimpell).  Tetanic  and  epileptiform  convulsions  give  a  slow  pulse, 
dilated  pupil,  disturbed  vision,  salivation,  coma,  and  death  in  the  gravest 
cases  of  red-agaric  intoxication,  in  addition  to  the  symptoms  of  gastro- 
intestinal irritation. 

The  treatment  is  symptomatic.  Emetics,  purgatives,  stimulants,  and, 
in  red-agaric  poisoning,  atropin,  for  its  physiologic  antidotal  effect,  are 
usually  indicated. 
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OBESITY. 

{Polysarcia  Adiposa  ;  Lipomatosh  Univenalis.) 

Definition, — Corpulence,  or  the  presence  of  an  excessive  amount  of 
bodily  tat,  may  be  said  to  begin  to  lake  tlie  form  of  a  fli sense  wheii  it 
becomes  an  inconvenience  or  impairs  the  bodily  functions. 

Pathology- — The  chief  alteration  is  the  marked  and,  in  some  in- 
stances, colossal  increase  in  the  fat  deposit  throughout  the  body.  Not 
only  ia  the  adipose  tissue  greatly  increased  m  localities  where  it  is  ^lo^ 
mally  found  or  *'  preforrned/'  as  under  the  skin,  biit  the  various  intemil 
organs  and  tissues  that  are  normally  quite  or  nearly  free  from  fat,  may  in 
obesity  show  a  decided  fatty  inliltration. 

The  round,  fat  taee,  'Nhmhle  chin/'  }»road  and  deep  chest,  large 
thick  and  prominent,  sometimes  overhanging,  abdominal  paruiu*ulu*  i 
posus^  and  bulky,  cylindric,  and  apparently  shortened   extremities^ 
familiar  ajipearances  postmortem  as  well  as  antetnortem. 

There  may  he  diflerences  in  the  number  and  size  of  the  fat-gh>bti1a 
the  histologic  elements.  Thus,  in  the  plethoric  form  of  obesity  the 
lular  fat-globules  are  larger  than  those  of  the  anemic  or  hydremic  ' 
Qualitative  differences  in  the  fat  may  also  occur. 

The  bhod  In  cases  of  obesity  is  increased  in  specific  gravity  to  as  mock 
as  1065  or  H)70:  In  a  majority  of  cases  the  hemoglobin-percentage  ii 
also  increased  (plethora). 

The  hemi  is  overlaid  witli  fat,  and  the  intermuscular  tissue  shows  t 
decided  fatty  infiltration.      Hypertrophic  dilatation  is  frequently  prcMDt. 

The  arteries  may  show  fatty  changes  in  the  intima  and  media^  and  ifl 
the  older  cases  chronic  endarteritis  with  thickening  and  selercksis  of  tin 
vessels.     The  veui^  are  often  affected  with  varicosities. 

Passive  congestion  and  edema  of  the  luiujs  are  secondary  to  the  car- 
diac weakness  that  is  so  common  in  advanced  cases.     The  Urer,  iun 
and  kidnei/H  may  be  enlarged  owing  to  fatty  infiltration.     Chronic 
tersritial  nephritis  may  form  a  late  complication  of  obesity. 

The  iifomaeh  may  he  dilated,  and  often  shows  a  catarrh  of  themnc 
Cutrirrbal  enteritis  of  mild  type  also  occurs  sometimes* 

Pathoi^etiesis. — Obesity  is  probMbly  dependent  on  a  distiirbi 
of  cell-activity,  and  this  disturbance  of  metabolism  may  be  transmitted 
tbrotigh  heredity  (vide  infra).    The  overuse  of  carbohydrates  leads  drriHrtl 
to  fat-increase.      The  consumption  of  proteids  may  also  result  in  a  \ 
forming  n  on -nitrogenous   residue,  which  if  not  oxidized  may  pr 
fatness  (see  also  Etiology), 

Ktiology. — Among  the  chief  jprcdhpofd^tg  conditions  are  hertnlii 
climate,  habit,  occupation,  temperament,  age,  and  sex*     Among  20^21 
my  cases,  in  which  the  fanuly  history  was  noted,  heredity  was  disfioe 
traceable  in  60  per  cent,     (xout  was  either  in  association   or  cw 
among  the  antecedents  in  45  per  cent,  of  these  cases  and  the  sanies 
true  of   *' rheumatism '*  in  30  per  cent.      It  followed  typhoid  fever  I 
6  per  cent,  of  the  totality  of  cases.     The  disease  dated  from  child-biil 
in  14  per  cent,  of  the  cases  and  from  marriage  (apart  from  child-bir 
in  7,3  per  cent,  among  151    females.     The  menopause  has  little  if  i 
influence.     Corpulence  is  much  more  frequent  among  the  inhabitnoti 
of  hot,  moist  climates,  and  of  low  countries  of  the  temperate  and  arctic 


regions.  Thus  it  is  commonly  observed  among  Orientals,  Dutchmen, 
South  Pacific  Islantlers,  Southern  Italians,  and  certain  African  races. 
Sedentary  habits  and  occupations  form  common  predisposing  fiictors- 
The  sluggish,  luxury-  and  rest-loving,  phlegmatic  temperament  also 
favors  an  abnormal  fat-deposition.  As  regards  the  age,  polvsarcia  gen- 
erally makes  its  appearance  in  persons  of  advanced  niiddie  life,  between 
forty  and  fifty  years,  'while  hereditary  obesity  dates  fmm  infancy  and 
early  childhood;  in  women,  it  may  appear  at  puberty  and  hctween 
thirty  and  forty  years  of  age.  Women,  and  especially  Jewesses,  seem 
to  be  more  subject  to  corpulence  than  men.  Congenital  anomalies  and 
monstrosities  (iiliots,  cretins,  accpbali),  also  anemics  and  liemiplegics, 
are  often  excessively  fat- 

The  excitint}  causes  of  obesity  are  especially  the  ingestion  of  too  much 
fat-making  food,  the  intemperate  use  of  aleoliolic  beverages,  especially 
beer,  ale,  and  porter,  with  or  without  deficient  exercise.  The  fat  may 
be  derived  from  an  excess  of  albumin,  fat,  or  carbohydrates  in  excess. 
An  excessive  diet  of  starches  and  sugars  acts  indirectly  as  a  fat-producer 
by  lessening  the  oxidation  of  the  ingested  fat  and  of  the  fat  formed  from 
proteids,  because  the  carbohydrates  themselves  are  so  readily  oxidized. 

Symptoms. — Obesity  is  not  accompanied  by  any  bodily  symptoms 
at  first.  Except  some  inconvenience,  and  a  sense  of  burdensomenesa 
during  walking  or  working,  nothing  may  be  complained  '^f  for  years. 
With  the  progressive  development  of  the  disease,  however,  and  particu- 
larly with  the  involvement  of  the  viscera,  subjective  manifestations 
increase  in  number  and  intensity.  Usually  the  earliest  troublesome 
symptom  is  bn'afhh'sunrss  on  exertion,  due  to  a  weak  heart  and  to  the 
hampering  of  respiration  by  heavy  chest-w^alls  and  the  upwanl-crowded 
diaphragm.  In  plethorif  individuals  the  face  is  red  and  congested,  as 
are  also  tbe  mucous  membranes  (conjunctivae,  labiae).  In  miemie  subjects 
(usually  women)  the  skin  is  pale,  tbe  muscles  are  fiabby  and  w^eak;  the 
pulse  is  small  and  compressible,  and  dyspnea,  palpitation,  inclinution  to 
rest  often  and  sleep  ranch,  and  dizziness  (symptoms  of  anemia  and  chloro- 
sis) are  manifested.  On  the  other  hand,  in  plethoric,  corpulent  subjects 
(usually  men)  the  muscles  are  firm  and  strong,  and  the  pulse  and  heart- 
beats vigorous:  later,  however,  the  latter  becomes  weak  and  irregular, 
Brachycardia  is  not  infrequent.  The  signs  of  futty  heart  (vide  p.  656) 
are  obtained  on  physical  examination.  Muscular  power  may  diminish 
very  rapidly,  the  appetite  often  fails,  and,  oddly  enough,  great,  fat  men 
may  consume  very  small  quantities  of  food.  Intercurrent  acute  infec- 
tiona  (typhoid  fever,  pneumonia)  are  badly  borne,  and  hyperpyrexia  is 
usually  associated  with  them. 

The  iiver  may  show  enlargement.  The  passive  congestion  of  the 
respirator  if  muemm  mfmhrfine  is  often  signalled  by  cough  and  distressing 
dyspnea  and  attacks  of  asthma.  Profuse  sweating  is  common.  There 
may  be  polyuria  or  olifjturiay  according  to  the  activity  of  the  skin  and 
kidneys  at  the  same  time.  Uric  acid  and  the  urates  are  usually  found 
to  be  incrensed. 

Symptoms  of  f/r/>ffriV  catarrh  an<l  f/tutreetasia  may  occur,  Great 
thirst  and  bulimia  are  noted  in  some  instances.  Constipation  may  be 
followed  by  chronic  diarrhea.  Sexual  desire  is  often  abated,  and  azo- 
ospermia is  not  rare.  Corpulent  women  often  suffer  from  uterine  dis- 
placement and  prolapse.     Amenorrhea,  sterility,  endometritis  (conges- 
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tive)j  leukoirhea,  and  an  aggravated  climacteric  are  seen  in  obese  women 

also.  The  akin  is  often  irritated  (intertrigo)  by  the  excessive  sweatings 
and  by  the  friction  of  cutaneous  surfaces  in  the  folds  of  fat,  aa  under  the 
bre»»t,  at  the  abiioininal  and  inguinal  folds,  and  around  the  Bcrotum 
and  labia.  This  may  be  followed  by  eczema.  Painful  exeorialiona, 
pruritus^  acne  rosacea  (in  alcoholics),  and  alopecia,  are  also  not  on- 
comraon. 

Complications. — Hernia,  cardiac  asthma,  bronchitis,  pulmonary 
congestion,  edema,  arterioscleroeis,  albuminuria,  glycosuria,  anginal 
attacks,  Cheyne-Stokcs  respiration,  cerebral  Lemorrbagej  and  coma  may 
manifest  themselves  as  the  precursors  of  the  final  stage. 

Biagnosis,^ — This  is  not  difficult  in  most  cases.  Care  must  beexei^ 
cised  in  detecting  associated  conditions,  complications,  and  6eq^ela^ 

The  prognosis  will  depend  upon  the  pecoliar  features  of  each  indi- 
vidual cai?e,  the  cause  and  its  removability,  and  upon  the  variety,  degree, 
aymptoiiift,  and  prevailing  complications. 

Treatment* —Prophylaxis  is  important  in  the  earlier  years  of  tbow 
showing  nil  horeditary  predisposition  to  corpulence.  The  fat-forming 
(farinaceous)  substances  must  be  diminished  in  the  dietary.  The  propor- 
tions of  fat  and  proteid  in  the  food  must  be  regulated  according  to  the 
amount  of  muscular  activity,  and  the  latter  should  be  encouraged  in  freah 
air,  along  with  cool  bathing.  At  middle  life,  in  those  predisposed  lo 
polysarcia,  all  imprudences  in  eating  and  drinking  should  be  cautioped 
against,  and  the  quantities  of  various  articles  of  food  and  the  time  of  eat- 
ing regulated.  Outdoor  sports  and  gyuinastics  should  be  also  g&aged 
accordingly. 

The  dietetic  treatment  of  confirmed  obesity  is  al [-important.  Insep- 
arable from  this  is  the  stimulation  of  the  bodily  forces  that  oxidize  aim 
destroy  the  fat.  These  two  means  are  utilized  in  the  principal  methods 
of  treating  obesity,  and  that  method  must  be  selected  which  inTigoratea, 
while  at  the  same  time  it  involves  neither  injury  nor  weakening  of  the 
patient. 

The  principal  systems  of  dietary  are  those  known  by  the  names  of 
Banting,  Ebstein,  and  Oertel. 

In  **  Bantingism,  '  sugars,  fats,  and  starches  are  greatly  reduced  id 
the  diet-list;  water,  however,  is  not  restricted,  and  vinous  and  spirituous 
li^iuors  are  permitted.  In  those  of  a  rheumatic  or  gouty  diathesis 
Banting's  heavy  proteid  and  alcohol  dietary  is  not  to  be  recommended. 
It  is  best,  I  think,  to  exclude  alcohol  in  most  cases,  owing  to  its  eflfeot 
in  diminishing  tissue-oxidation  »nd  in  retarding  cell-metabolism.  This 
method  fails  to  secure  elimination  of  waste  products. 

In  Eb-stcin's  diet-list  more  than  double  the  amount  of  fat  and  car- 
bohydrates is  permitted  as  compared  with  Banting's  list,  whilst  tlid 
albuminous  substances  are  diminished.  Fat  is  freely  allowed,  as  this 
does  not  increase  stored  fat  (?),  but  tends  to  impair  the  appetite,  while 
sugar  and  potatoes  only  are  strictly  forbidden. 

'Oertel  of  Munich  also  allows  more  fat  than  Banting,  but  less  fai  and 
more  (about  double  the  quantity)  proteids  and  carbohydrates  thaa 
Ebstein.  The  amount  of  free  water  permitted  daily  is  only  one  pint; 
about  one  pint  additional  in  other  food  is  allowable. 

Oertel  ^  writes:  '*  The  body  stores  up  fat  if  more  than  118  grama  of 
1  TvKHtieth  Cbii.  Prodin  of  MeiL,  vol.  ii.  pp.  edS,  699. 
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albumin  and  259  grama  of  fat,  a  total  of  277  grams  (2894  calories),  are 
taken  in.  On  the  other  hand,  110  grams  of  albumin  and  600  gnmis 
of  starch,  a  total  of  710  grams  (2944  calories),  may  be  given  witliout 
producing  a  deposit  of  fat.  With  a  mixed  diet  the  limit  lies  near  118 
grams  of  albumin,  100  grams  of  fat,  and  368  grams  of  starch,  a  total 
of  586  grams  (2923  calories)."     His  diet-table  for  obesity  is  appended: 

Albumin. 

MioimTim 156 

Maximtiui 170 

Oertel  gives  a  special  diet-list  in  circulatory  disturbances. 

On  the  basis  of  Yoit's  laws,  StnimpeU  recommends  in  the  average 
cases  125  gm.  (4  oz.)  or  more  of  albumin,  40  gm.  (IJ-  oz.)  of  fat,  and 
150  gm.  (462  oz.)  of  starch.  Schwenniger'a  rule  differs  from  Oerters 
merely  in  the  forbidding  of  liquids  with  the  meals  and  in  permitting 
their  use  only  after  two  hours  have  elapsed.  Yeo's  diet-liat  is  also  a 
useful  guide. 

In  plethoric  obesity  a  judicious  rearrangement  of  the  food  (some  in* 
crease  of  the  albuminoid  substances),  coupled  with  sufficient  mnacnlar 
exercise  (walking,  horseback-riding,  bicycling,  rowing,  swimming,  gym- 
nastics) accomplish  successful  reduction,  as  a  rule. 

Increasing  weakness  of  the  heart  with  an  impeded  circulation  natur- 
ally diminishes  the  excretion  of  water  by  the  cutaneous  and  renal  routes. 
In  such  cases  the  circulatory  system  must  receive  unusually  careful 
attention  and  the  consumption  of  fluid  must  be  limited.  If  evidences 
of  anemia  be  present,  the  amount  of  liquid  may  be  also  much  restricted 
and  the  fat-forming  dishes  rigidly  excluded.  *^*  The  hydremic  form 
must  be  opposed  by  the  ingestion  of  an  abundance  of  albuminoid 
material,  of  fat-producing  substance,  and  the  hydrocarbons  *'  (Oertel). 

Under  any  system  of  dietetic  treatment  the  patient  should  be  weighed 
accurately  and  frequently,  and  the  food-limit  he  diminished  or  modified 
according  to  the  results.  The  food  may  be  weighed  and  measured  at 
first,  but  the  patient  soon  learns  to  estimate  by  bulk  the  requisite  quan- 
tity of  each  substance. 

The  following  dietary  illustrates  what  may  be  ordered  in  some  cases: 

Mornmg  Meat — Fine  wheat-bread,  1|  ounces  (40.0);  a  soft-boiled 
egg;  milk,  1  ounce  (32.0);  sugar,  77  grains  (4.9);  coffee,  4^  ounces 
(136,0). 

Noon  Meah — Soup,  3  ounces  (96.0);  fish,  3  ounces  (96.0);  roast  or 
boiled  beef,  veal,  or  game  or  poultry,  6  to  8  ounces  (192.0-256.0) ;  green 
vegetables,  1|  ounces  (48.0) ;  bread,  1  ounce  (32.0) ;  fruit,  3  ox  4  ounces 
(96.0-128.0);  no  liquid  (or  only  4  or  5  ounces — 120.0-148,0  cc— of 
very  light  wine). 

Afternoon  Meal — Sugar,  77  grains  (4,9);  coffee,  4  ounces  (128.0); 
milk,  1  ounce  (32.0);  occasionally  bread,  1  ounce  (32.0)» 

Evening  Meal, — Caviare,  J  ounce  (10.6) ;  one  or  two  soft-boiled 
eggs;  beefsteak,  fowl,  or  game,  5  ounces  (160.0) ;  salad,  1  ounce  (32,0); 
cheese,  1  dram  (4.0);  bread,  rye  or  bran,  |  ounce  (16.0) ;  fruit  or  water, 
4  to  5  onnces  (120,0-148.0). 

The  medmnical  treatment  (to  increase  oxidation),  by  exercise,  is  to  be 
UBed  in  conjunction  with  the  dietetic.  The  form  of  the  exercise,  and 
also  the  time  and  frequency,  must  be  adjudged  for  each  case  {vide  fupra). 
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When  cardiac  dilatation  and  myocardial  degeneration  (fatty)  are  the 
cause  of  symptoms  of  precordial  distress,  dyspnea,  and  palpitation 
resort  may  be  had  to  OcrtcFs  system  of  graduated  walking  on  the  levfl 
or  climbing  along  *' health  paths"  {vid£  Fatty  Overgrowth,  p.  t>61) 
Or,  the  w^ell-known  Nauheim  or  Schott  treatment  may  be  used.  Gre 
care  must  be  exercised  in  prescribing  the  mechanical  treatment  in  obe 
persons  who  have  atheromatous  vessels. 

The  medicinal  treatment  is  neither  satisfactory  nor  successful.  Can 
ative  or  associated  conditions — f,  g.  gout — may  present  special  thera- 
peutic indications.  The  juice  of  the  pbytolacca  berry  may  reduce  the 
weight,  but  is  harmful. 

Recently,  the  use  of  thyroid  extract  has  come  into  favor,      Leichtr 
stern,  Wendelstadt,  Ewald,  and  others  have  reported  success  in  a  numbi 
of   cases,  especially  in  those  exhibiting  the  anemic,  flabby,  *'myxedl 
matoid  '^  form  of  obesity.     The  loss  of  weight  was  from  2  to  3  pound 
(1-1,5  kgms.)  in  one  week,  and  as  high  as  20  pounds  in   two  to  foor 
weeks.     In  two  of  my  own  cases  belonging  to  this  category  the  use  o(j 
thyroid  extract  (desiccated)  in  small  doses  (gr.  j — 0.0648,  t.  i.  d-)  caus 
a  progressive  loss  of  weight  at  the  rate  of  4  and  6  pounds  per  week 
spectively,  without  injury  to  the  general  health.     Thyroid  in,  the  activt] 
principle  of  the  thyroi<l  gland,  as  shown  by  Baumann  and  Ro^.  and  iod 
thy r in  give  results  that  are  perhaps  as  good  as  those  of  thyroid-feediDf ' 
Jeozykowski  treated  10  cases  of  corpulence  by  tbyroidin  in  doses  from 
5  to  8  grains  (0*324-0.518)  per  diem.     In  1   case  more  than  40  poaadi ' 
(18.1  kgms.)  were  Ipst  in  two  months,  and  in  another  30  pounds  (iMl 
kgms.)  in  three  months.     Symptoms   of  thyroidism  are  the  signal  for  a] 
reduction  in  the  dosage  of  thyroid   extract  (vide  Myxedema,  p.  46SI 
Hematinics  are  indicated  in  the  anemic  variety  of  obesity. 


HEAT-STROKE. 

{Sunstroke:  Insolation;    Thermic  Fever ;  Ihat-txhaustion ;  Heal-jttijMf ration,) 

Defitlitioti* — A  diseased  condition  the  effect  of  exposure  to  exc«- 
give  heat. 

Pathology^ — Rigor  mortis  is  marked  and  comes  on  early.  The  liigi 
temperature  of  the  cadaver  accelerates  the  putrefactive  changes,  which  * 
also  appear  early*     There  is  considerable  venous  engorgement  of  th* 
brain   and  of  the  cerebral  and  spinal  membranes;   also  of  the  lunga, . 
spleen,  and  conjunctiva.     The  blood  is  fluid  and  dark,  and  the  corpus- 1 
cles  are  crenated  and  do  not  tend  to  form  rouleaux-     Ecchymoses  ftnil 
extravasations  of  blood  are  found  in  the  skin,  the  serous  membn&eiii 
and  the  cavities,  around  the  superior  (cervical)  sympathetic  ganglia  mAl 
the  vagus  and  phrenic  nerves.      Parenchymatous  changes  in  the  li?€ 
and  kidneys  may  be  found.     Rigid  contraction  of  the  left  ventricle  ia  s 
notable  feature,  while  the  right  ventricle  is  usually  dilated  with  blooi 
Van  Gieson's  recent  report  of  the  cellular  pathology  of  the  cerebro-^ioilj 
system  in  3  cases  of  sunstroke  in  New  York  shows  an  acute  parenchrm* 
atous  degeneration  of  the  neurons  of  the  whole  neural  axis  similar  t<> 
that  of,  and,  Van  Oieson  thinks,  here  actually  due  to,  ''a  species  of  aat 
intoxication,"     He  found  the  chromophilic  plaques  in  the  oorticid 
bral  and  cerebellar  (Purkinje's)  cells  and  also  in  the  cells  of  the  anterior 
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horns  of  the  spinal  cord,  diminished  in  number,  changed  in  shape  and 
position,  sometimes  finally  broken  up,  and  even  entirely  absent  The 
nuclei  stain  more  deeply  than  normally. 

Etiology*— Anything  that  lessens  bodily  resistance  to  external  high 
heat  predisposes  to  heat-stroke.  Thus^  privation,  unsanitary  surround- 
ings, tatigue  of  body  or  mind,  emotional  excitement,  worry,  and  exces- 
sive fretful ness,  overeating,  indulgence  in  alcoholics  (especially),  and 
previous  attacks  of  sunstroke,  are  all  conducive  to  heat-stroke  on  expos- 
ure to  high  temperature.     Males  are  affected  more  often  than  females. 

Sunstroke  occurs  in  persons  (on  land)  working  hard  under  the  direct 
rays  of  the  sun,  in  an  atmosphere  that  is  very  hot  and  humid,  still,  and 
sultry.  Soldiers  on  the  march  and  heavily  aeeoutered,  masons,  brick- 
layers, hod-carriers,  roofers,  drivers,  farmers,  and  other  out-door  labor- 
ers are  particularly  subject  to  insolation. 

Heat-stroke  and  thermic  fever  are  terms  more  appropriately  applied 
to  those  similarly  alfeeted  in  midsummer  while  working  in  places  not 
exposed  to  the  sun,  but  yet  close,  confined,  and  excessively  hot,  such  as 
glass-works,  foundries,  ocean  steamers,  stoke-holes,  boiler-rooms,  steam 
laundries,  sugar-refineries,  kitchens,  and  the  like. 

Heat- exhaustion  {prostratio  thermica)  is  caused  under  similar  condi- 
tions as  the  preceding,  but  manifests  dissimilar,  and  sometimes  almost 
opposite,  effects. 

The  majority  of  the  cases  of  sunstroke  occur  between  2  and  5  p.  m., 
although  heat-stroke  and  heat-exhaustion  may  occur  at  night  as  late  as 
10  or  11  P.  M.,  as  among  bakers,  night  engineers,  and  hotel  cooks. 

It  seems  to  he  the  consensus  of  opinion  that  the  direct  cause  of  the 
symptoms  of  sunstroke,  heat-stroke,  or  heat-prostration  is  the  action  of 
the  excessive  heat  upon  the  heat-centers,  or  upon  the  vasomotor  center 
or  nerves  (H.  C.  Wood),  the  former  of  which,  if  paralyzed,  produces 
^''thermic**  or  ^'' heat-fever^' ^  while  the  latter,  if  paralyzed,  producea 
heat-exhau»tion. 

It  should  be  stated,  however,  that  Lambert  and  Van  Gieson,^  after  a 
clinical  and  pathologic  study  of  805  cases  of  sunstroke  occurring  in 
New  York  City  during  1896,  hold  to  the  not  improbable  view  that  the 
immediate  basis  of  sunstroke  is  autotoxie,  with  heat  only  as  a  contrib- 
uting cause. 

Symptoms*^ — Two  forms  of  heat-  or  sunstroke  are  usually  met  with  ■ 
(1)  The  aaphyxial  or  apoplectic  form  ;  (2)  the  hfperpyrexial  form.  Flint 
believes  that  the  majority  of  the  cases  of  sunstroke  are  combinations  of 
apoplexy  nnd  exhaustion.  Vallin  puts  all  cases  of  insolation  into  two 
classes:  the  first,  sthenic  or  asphyxial,  corresponding  to  our  hyperpy- 
rexial  or  congestive  variety;  the  second,  asthenic  or  syncopal  corre- 
sponding to  our  heat-exhaustion.  Mixed  forms  may  occur  t|uite  fre- 
quently, the  most  prominent  symptoms  being  referable  to  the  organs 
suffering  the  most,  as  the  cerebro-spinal  system,  heart,  lungs. 

Heat^apoplexy  {tt»phiixial  smutroke)  is  probably  the  least  frequent 
form.  There  may  be  sudden  premonitions,  or  dizziness,  chromatopsia, 
throbbing  headache,  cessation  of  sweating,  or  dyspnea.  Sometimes 
the  patient,  while  at  work  in  the  sun,  suddenly  falls  unconscious,  a  few 
convulsions  may  occur,  and  in  this  state  he  may  die  with  symptoms  of 
cardiac  failure.     More  often,  insensibility  is  not  so  profound  as  complete 

*  Mat  I^evm,  Jul/  24,  1897. 
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coroa,  there  is  much  restlessnesa,  epigastric  *'  cramp  *'  may  be  compUined 
of,  also  a  sense  of  thoracic  oppression,  and  occasionally  there  are  nauM^ 
and  vomiting.  The  headacne  may  be  intense,  the  face  in  tltuihc<l,  ikt 
pnlse  ia  rapid  and  full,  the  temporal  and  carotid  arteries  are  bottnditi 
the  breathing  may  be  labored  and  stertorous,  the  pupils  are  contracloi 
(except  in  grave  cases),  and  urination  ia  often  frcfjuent.  The  akin  i 
hot  and  dry,  and  may  show  petechise.     The  tongue  is  coated  with  i 

whitish  fun  A  wild  delirium  hti 
been  observed  in  some  cases.  The 
temperature  may  be  sobnonnal, 
and  is  not  higher  than  102^  F 
(38.8^  C.)  in  many  instancet.  Ia 
others,  a  mild  degree  of  thermic 
fever  may  be  associated  with  if 
apoplectic  condition,  the  tht-j 
morueter  registering  104"^-!'' 
F.  (40^-41.1^  C).  In  fatal 
the  coma  becomes  deeper 
deeper,  the  pulse  m^  I  and 

feeble*  and  Cheyne-.^  t  t-spi- 

ration  may  precede  the  termina- 
tion. A  '"mousey**  odor  about 
the  body  has  been  noted.  In 
favorable  cases  the  temperature 
falls  to  normal  by  lysis  in  thfje 
or  four  days*  consciousness  * 
rapidly  regained  at  the  same 

The  hwcrpffrerial  ran 
comprises  the  numerous  c 
of  marked  sunstroke  that 
semble  the  preceding  type^ 
the  addition  of  an  intensely 
temperature  {thermic  fever). 
patient  may  suddenly  becoi 
oomatose  and  die  in  an  asphyil 
ated  condition,  with  a  tcmpei 
ture  as  high  as  110*^-115^  fJ 
(43.3*=»^6.1'=*  C.)  or  even  higher. 
Sometimes  pr«3dromes,  m»  m* 
orexia^  progressively  increaniiig 
physical  weakness,  cramp-liki 
abdominal  pains,  irritability  an< 
restlessness,  vertigo,  colore*!  and 
blurred  vision,  lack  of  sweatinj 
a  "bursting**  headache,  and  an  irritable  bladder  may  exist  for  aevei 
days.  A  subconscious  (automatic)  state,  in  which  the  patient  may 
unaware  of  his  surroundings,  although  walking  or  even  workinif^ 
be  noted  for  hours  before  be  is  stricken  down.  The  onset  is  mark 
hyperpyrexia;  the  skin  is  hot,  burning,  dry,  sometimes  Hushed  an 
and  sometimes  cyanotic  and  clammy;  the  eyes  are  soffiised  or  "starii 
and  filling/*  with  pin-point  pupils.     There  is  a  full,  rapid^  and 
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Fio.  77.— Chart  of  a  cast^  of  Bunetroke.    J.  D,, 
forty  years ;  steam- fitter.    Recovery. 
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oompremble  pulse,  and  coma  may  be  present.  Clonic  spasms  may 
alternate  with  either  muscular  rigidity  or  flaccidity.  Delirium,  moan- 
ing, jactitation,  and  explosive  expiratory  sounds  may  occur.  There  is 
firequently  incontinence  of  both  feces  and  urine.  The  temperature  is 
Yory  high  in  most  of  the  cases,  varying  from  105^  to  112^  F.  (40.5- 
44.4^  C.).^  The  pulse-rate  varies  with  the  temperature,  from  90  to 
160  beats  per  minute.  The  respirations  are  also  increased  to  24-50 
per  minute.  Many  of  the  alarming  symptoms,  including  the  high  fever 
{vide  accompanying  chart.  Fig.  77),  unconsciousness,  cyanosis,  dyspnea, 
and  convulsions,  may  greatly  subside  during  and  after  the  use  of  the 
cold  bath.  Secondary  exacerbations  occur  for  a  few  days  before  con- 
valescence is  established  in  the  favorable  cases  {vide  chart.  Fig.  78). 

0., 


^(t" 


-W 


"W 


^r 


AUOUST 

Fio.  78.— Chart  of  a  case  of  sunstroke.    C.  B.,  aged  twenty-nine  years.    Recovery. 

Some  patients  never  rally,  and  die  in  a  state  of  asphyxia.  Retention 
of  urine  (suppression)  is  observed  at  times,  and  particularly  in  those 
accustomed  to  the  use  of  alcohol.  Leukocytosis  is  noted,  besides  the 
crenation  of  the  erythrocytes  (degeneration  of  the  red  cells). 

Fatal  complications  of  sunstroke  are  pneumonia,  meningitis,  uremia, 
and  cardio-re8i)iratory  paralysis. 

Heat-prostration  or  heat-exhaustion  may  come  on  gradually  or  sud- 
denly, with  prodromal  symptoms  (dizziness,  faintness,  headache,  nausefti 
» Lambert  (loc.  ciL),  reports  a  case  in  the  N.  Y.  Hwp.  of  117.8«  F.  (47.6<»  C). 
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thirst,  drowsiness,  yawning,  epigastric  or  lumbar  pains,  numbness  and 
tingling  of  the  hands  and  feet).  These  are  followed  by  coldness,  clam- 
miness, and  pallor  of  the  surface,  marked  muscular  weakness  and  pros- 
tration, a  small,  febrile,  rapid  pulse,  sighing  breathing,  syncope,  and  col- 
lapse in  the  graver  cases.  The  temperature  at  first  is  subnormal  (95^  to 
970  F._35o  ^  3g  JO  (J  j^  though  mild  thermic  fever  of  from  100°  to 
102.5°  F.  (37.7°-39.1°  C.)  may  be  present.  Consciousness  is  rarely 
completely  absent  and  is  regained  early.  Recovery  usually  takes  place 
within  one  or  two  days,  and  in  milder  cases,  under  prompt  and  appro- 

friate  treatment  the  patient  may  be  ready  to  go  about  in  a  few  hours, 
n  a  few  cases  of  extreme  prostration  in  weakly  persons  death  may 
ensue  from  cardiac  failure. 

The  sequelae  of  heat-stroke  are  quite  interesting  and  peculiar  in 
some  instances.  Osier  relates  the  case  of  a  patient  who  ''  was  subse* 
quently  so  sensitive  to  temperatures  in  the  neighborhood  of  %6^  F. 
(23.8°  C.)  (italics  mine)  that  at  such  times  he  lived  comfortably  only  in 
the  cellar,  and  finally  sought  refuge  in  Alaska." 

Chromatopsia,  severe  headaches,  irritability  and  ugliness  of  temper, 
or  delirium  may  occur  in  some  patients  as  soon  as  warm  weather  sets 
in,  and  may  be  due  occasionally  to  chronic  meningitis  (Wood). 

Diagnosis. — Bearing  in  mind  the  characteristic  differences  that  are 
outlined  above  between  sunstroke  (including  the  asphyxial  and  hyp4U>- 
pyrexial  forms)  and  heat-exhaustion,  the  diagnosis  is  not  difficult.  The 
history  and  circumstances  attending  the  seizure  are  also  important  in 
making  the  diagnosis.  From  other  affections,  as  aetUe  alcohoUtm^  meth 
inffitisy  uremia,  and  cerebral  apopleocy,  the  differentiation  is  readily  made 
by  noting  the  previous  history,  mode  of  attack,  presence  or  absence  oi 
thermic  &ver,  state  of  consciousness,  urine,  skin,  pupils,  pulse,  respira- 
tion, and  nervo-muscular  apparatus. 

Prognosis. — This  is  usually  favorable  in  cases  of  heat-prostration. 
It  is  less  so  in  sunstroke,  but  in  all  cases  it  depends  on  the  severity  of 
the  stroke,  the  previous  health  and  habits  of  the  patient,  the  complica- 
tions, and  the  promptness  and  facility  of  the  treatment.  The  mortality- 
rate  during  a  prolonged  period  of  excessively  hot  and  humid  weather 
may  be  very  high,  ranging  from  15  to  50  per  cent.  In  New  York  City, 
during  the  week  ending  August  15,  1896,  out  of  a  total  number  of  1810 
deaths,  648  were  reported  as  due  to  sunstroke  (Lambert).' 

Treatment. — Prophylaxis. — This  is  highly  imperative  in  hot,  sultry 
weather,  particularly  in  cities,  in  which  persons  must  work  in  the  sun 
or  in  poorly-ventilated  and  highly-heated,  closed  places.  Workmen 
should  be  taught  and  warned  privately  and  publicly,  as  through  the 
medium  of  the  press  and  Health  Board  circulars,  to  take  extra  pre- 
cautions during  hot  weather,  to  work  and  sleep  in  as  well-ventilated 
rooms  as  possible,  and  to  secure  artificial  ventilation,  if  necessary. 
They  should  live  regular  and  temperate  lives,  avoiding  alcohol  and 
heavy  eating;  oat-meal  water  should  be  drunk,  light-weight  and  light- 
colored  clothing  should  be  worn,  and  the  direct  rays  of  the  sun  should 
be  avoided  as  much  as  possible.  The  condition  of  the  skin  should  be 
watched  and  care  taken  that  sweating  continues  freely.  Shelter  or  rest 
should  be  sought  at  once  if  sweating  stops.     Cool  wet  cloths  or  green 

*  Loc  cU, 


leaves  should  be  worn  inside  a  light  straw  hat^  and  sometimes  it  may 
be  necessary  for  employers  to  shorten  the  hours  of  labor  during  the  hot- 
test part  of  the  day. 

Treatmeiit  of  the  Attack. — Cases  of  ordinary  heat-proBtration  seldom 
require  much  treatment  beyond  the  removal  of  the  patient  to  the  shade 
of  a  comparatively  cool  place,  loosening  all  constricting  clothing,  spray- 
ing with  cool  water,  the  use  of  ammonia-  or  amyl-nitrite-inhalations,  and 
of  the  aromatic  spirits  of  ammonia  or  spiritus  glonoYni  by  the  mouth. 
If  the  temperature  is  subnormal  and  collapse  threatens,  a  hot  bath  is 
advisable.  Strychnin  and  digitalis  may  be  used  for  a  day  or  two  to 
combat  the  nervo-muscnlar  weakness. 

Heat'Strokej  especially  the  hyperpyrexial  cases j  must  be  promptly 
treated  by  the  application  of  the  ice-hath  {ice  floating  in  a  tub  of  water), 
temperature  about  40°  F.  (4.4°  C),  or  by  rubbing,  by  the  cold  pack, 
or  by  the  nee  die -spray  with  iced  water. 

In  the  asph/xial  cases  venesection  is  frequently  indicated.  The 
subcutaneous  or  intravenous  injection  of  physiologic  salt  solution  (F. 
A,  Packard)  may  be  a  valuable  procedure  in  many  cases.  External 
stimulation  should  be  applied  to  the  prccordiiim  by  mustard  and  to 
the  feet  by  hot  bottles,  and  hypodermic  injections  of  nitroglycerin, 
strychnin,  atropin,  brandy,  camphor,  or  ether  are  useful .  Ice  should 
be  rubbed  over  the  head  constantly.  Care  should,  however,  be  taken 
to  see  that  the  temperature  is  not  reduced  too  far.  A  temperature  of 
about  102''  F,  (38,8°  C)  should  be  the  signal  for  cessation  of  the  ice- 
bath,  and  for  the  removal  of  the  patient  to  a  cot,  where  he  is  to  be  rubbed 
dry  and  allowed  to  rest  until  an  exacerbation  of  fever  indicates  the 
reapplication  of  the  cooling  measures*  Ice-water  cnemata,  with  or  with- 
out brandy,  are  often  useful  adjuvants.  The  needle-spray  of  cold  water 
is  an  excellent  nervous  stimulant  as  well  as  antipyretic.  It  is  given 
while  the  patient  lies  on  a  Kihbee  or  netting  cot,  or  on  a  cot  covered 
with  a  rubber  sheet  so  arranged  as  to  drain  into  a  pail  or  trough*  In- 
ternal antipyretics  are  seldom  well  absorbed,  and  their  depressant  action 
is  so  well  known  as  to  discourage  their  use  in  place  of  hydrotherapy, 
Hutchinson,  Coplin,  and  Bevan  recommend  highly  the  use  of  morphin 
to  control  the  convulsions  of  heat-stroke.  Artificial  respiration  in  the 
asphyxial  cases,  kept  up  until  other  measures  and  stimulants  have  time 
to  act,  may  be  the  means  of  saving  life. 

After  the  reduction  of  the  hyperpyrexia  the  patient  should  be  lightly 
covered  on  a  cot  placed  in  a  cool  place.  An  ice-cap  should  be  applied 
to  his  head,  and  small  pieces  of  cracked  ice  may  be  given  to  allay  gas- 
tric irritability,  with  calomel  to  open  the  bowels  if  necessary.  Albumin- 
water,  skimmed  milk,  buttermilk,  unfermented  grape-juice,  junket,  and 
the  like  may  be  given  for  several  days  preparatory  to  the  ingestion  of 
heavier  food.  If,  as  sometimes  happens,  free  diaphoresis  does  not  come 
on  after  the  reduction  of  most  of  the  fever  and  the  stimulating  treatment, 
a  hot  bath  may  be  given,  and  perhaps  aided  by  the  hypodermic  injec- 
tion of  pilocarpin  in  urgent  cases.  Seq^ielw  must  be  treated  on  general 
principles. 

The  increased  suaceptibility  to  repeated  attacks  of  insolation  {after  the 
first  attack)  makes  it  necessary  to  avoid  exposure  to  heat  ever  after, 
and,  if  possible,  to  seek  a  cooler  climate  during  the  hot  months. 


PART  XI. 

ANIMAL  PARASITIC  DISEASES. 


PSOBOSFEBMIASIS. 

Psoroaperms  belong  to  the  lowest  form  of  protozoa.  They  are  ako 
known  as  sporozoay  and,  because  of  their  parasitic  relation  to  cells,  as 
cytozoa. 

The  amoeba  coli  of  amebic  dysentery  belongs  to  the  protozoa.  Blood 
parasites  (hematozoa),  as  the  plasmodium  malaria^  are  likewise  closely 
related  to  the  sporozoa. 

Various  coccidia  may  occur  in  man  to  produce  the  disease  indicated 
by  this  heading.  The  cocctdium  ovifarme  of  the  rabbit  is  the  commonest 
variety,  being  found  also  in  rats  and  mice.  It  escapes  from  the  livers  of 
the  latter  animals  and  passes  into  the  dejecta ;  it  produces  an  hepatic 
disease  in  which  there  are  numerous  whitish  nodules  studding  the  liver. 
These  range  in  size  from  a  pinhead  to  a  split  pea,  and  on  section  dis- 
close a  bile-duct,  the  dilated  portion  of  which  forms  the  nodule.  The 
ovoid  coccidia  are  found  in  the  epithelial  cells  of  the  walls  of  these 
biliary  expansions. 

The  coccidium  perforans  and  coccidium  higeminum  are  found  in  the 
cells  of  the  intestinal  villi  instead  of  in  the  liver  of  the  hosts  mentioned 
above.  Among  veterinarians  a  common  form  of  sickle-shaped  organism 
is  known  that  is  found  within  an  ovoid  body  in  the  sarcolemma  of  the 
pig's  muscle — (i.  e.  the  so-called  Rainey^s  tube). 

In  man,  hepatic  disease  similar  to  that  found  in  the  rabbit  is  pro- 
duced by  the  coccidium  oviforme.  The  tumors  formed  by  the  coccidia 
may  be  palpable,  and  the  liver  may  be  quite  tender.  Some  chilliness 
and  fever,  malaise,  and  stupor  passing  into  coma  have  been  observed. 
Death  was  caused  on  the  fourteenth  day  in  a  case  admitted  to  St 
Thomas's  Hospital  (Osier).  The  necropsy  showed  whitish  neoplasms  in 
the  peritoneum,  omentum,  and  kidneys. 

In  the  intestinal  variety  of  internal  psorospermiasis  nausea  and 
vomiting,  diarrhea,  and  the  typhoid  state  may  be  manifested.  Involve- 
ment of  the  kidneys  has  caused  hematuria  and  frequency  of  urination. 

External  or  cutaneous  psorospermiasis,  one  form  of  which  was  for- 
merly called  keratosis  follicularis,  is  characterized  by  lesions  at  first  of 
a  hard,  crusty,  papular  type,  later  becoming  confluent,  and  situated  on 
the  face,  lumbo-abdominal,  and  inguinal  regions.  These  papillomatous 
growths  contain  numerous  parasitic  sporozoa. 

In  carcinoma,  epithelioma,  and  Paget's  disease  of  the  nipple  coc- 
cidia are  readily  found  in  and  between  the  pathologic  epithelial  cells, 
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but  whether  they  have  an  etiologic  bearing  upon  these  malignant  affec- 
tions is  still  a  matter  of  uncertainty. 

PTophylaxu  consists  in  cleanliness  and  care  in  preparing  such  food 
vegetables  as  spinach*  lettuce,  cabbage,  and  other  greens  that  may  pos- 
sibly be  contaminated  by  the  excreta  of  the  lower  animals  liable  to 
psorosperm-infection.  The  traatmeilt  of  psorospermiasis  is  ayroptom- 
atic,  though  rectal  injections  of  a  solution  of  quinin  (1 :  5000  to  1 :  1000) 
may  be  tried. 


DISTOMIASIS, 

Various  forms  of  trematodes,  including  the  distomata,  may  become 
parasitic  in  man, 

Distoma  Hepatietim  (Liver-fluke). — Among  the  more  common  va- 
rieties of  trematodes  or  flukes,  is  the  distoma  hepaticum  or  liver-fluke, 
a  parasite  found  in  animals  (horse,  goat,  ass,  sheep,  rabbit)  and  acci- 
dentally ingested  by  man. 

It  is  almost  30  millimeters  (1.1  inches)  in  length,  and  inhabits  the 
biliary  passages  of  the  animal,  and  from  them  is  discharged  into  the 
intestinal  tract  and  evacuated  with  the  feces.  Under  certain  conditions 
of  temperature  and  moisture,  a  ciliated  embryo  escapes  from  the  egg, 
and  is  ingested  by  a  gasteropod  or  snail  {Umiiwa  truncatiila\  in  which 
it  undergoes  development  into  a  sporocyst,  that  in  turn  gives  origin  to 
radim  or  parent  nurses.  These  give  birth  to  daughter-radise  or  cercarict^ 
which  leave  the  gasteropod  or  snail  and  attach  themselves  to  aquatic 
plants,  where  they  are  in  turn  eaten  by  animals. 

Symptoms^ — \then  present  in  sufficient  numbers  in  the  bile-passages 
tbe  liver  becomes  greatly  enlarged,  with  the  occurrence  of  jaundice  and 
ascites  that  may  prove  fatal.  Other  symptoms  may  also  be  present ; 
thus  pain  was  prominent  in  41  out  of  100  cases  reported  by  Kurimato 
in  Japan,  and  heart-murmurs  were  present  in  42  of  those  cases. 

Late  in  the  disease  tbe  liver  may  become  nodulated  and  terminate 
in  atrophy. 

On  inspection  in  well-marked  cases,  a  peculiar  barrel-shaped  bulging 
is  sometimes  seen,  extending  ovet  the  hepatic  area,  with  tense  abdom- 
inal walls  over  the  enlarged  liver.  This  is  a  pathognomonic  symptom 
of  hepatic  distoma.  An  endemic  form  occurring  in  Japan  has  been  de- 
scribed;  it  is  characterized  by  marked  emaciation,  diarrhea,  hepatic 
enlargement,  and  often  by  ascites. 

The  prognosis  of  distoma  hepaticum  is  absolutely  fatal  and  the  treat- 
ment is  merely  palliative. 

Among  other  trematodes  may  be  mentioned  (a)  distoma  Imiceolatum 
(found  also  in  cattle) ;  (b)  dutoma  era^Hum^  which  is  larger  in  size  than 
the  preceding ;  (c)  distoma  sibiricum  ;  (d)  distoma  pulmonale  (D,  liin- 
geri)  ;  (e)  distoma  spatulatum  (endemicum)  :  {/)  amphiMojnum  homifm  ; 
(g)  distoma  hematobium  (Bilharz).  Two  of  these  deserve  extra,  though 
brief,  mention. 
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Parasitic  Hemoptysis  [Bistoma  Pulmonale). — This  is  caosed 

the  ParaijonimiiH    Weatermanu  first  described  by  Mauson   (1B80)  id 
Baily  (1880)  in  man.     The  lung  iluke  worm  has  also  been  found  in 
tiger  (originallj  by  Kerbert),  hog,  dog,  and  cat.     The  disease  \m 
tremely  prevalent  in  certain  provinces  of  Japan  and  China.     Elsewh 
it  is   usually   minlaken   for   pulmonary    tuberculosis.     Stiles  and 
sail  ^  have  discussed  the  whole  subject.     The  parasite  is  8  to  16 
long,  4  to  6  mm.  broad,  and  2  to  5  mm,  thick.     It  is  found  encyst 
usually  two  individuals  in  each  cyst,  with  eggs,  and  its  habitat  is  tj 
luDgf^of  mammals.     It  enters  its  final  host  (man,  etc.)  either  ency*t 
or   as   a   free-swimming    cercaria.       The   mode  of  infection. — Eastc-i 
writers  look  upon  tbe  drinking  water-supply  as  the  source  of  infection,^ 
and  this  view  has  much  in  its  favor. 

Predisposition, — Most  cases  occur  between  the  ages  of  11  and  30 
years-  It  is  much  more  common  in  males  than  females,  because  the 
former  sex  is  more  exposed  to  infection.  Out  of  58  sufferers^  88  weft 
farmers  (Stiles). 

Symptoms. — In  the  usual  form  (lung  infection),  cough  is  common  but 
not  constant ;  the  sputa  are  similar  to  those  of  lobar  pneumonia,  althoutrli 
they  maybe  absent  from  time  to  time.  Free  hlood'Spitting  often  occurf 
at  intervals,  Jacksonian  epilepsy  may  supervene  from  metastasis  to 
the  brain. 

Diagnosis,— This  rests  upon  the  detection  of  the  microscopic  wonn 
eggs  in  the  sputum;  ''as  many  as  12,000  eggs  may  be  expectorated 
daily  **  (Stiles  and   llassall). 

The  prognosis  depends  upon  the  number  of  the  parasites  present,  ihi 
age  of  the  patient  (tlie  young  and  the  old  bearing  the  disease  badly)  and 
the  presence  or  absence  of  complications.  Pulmonary  tuberculosis  is  in 
unfavorable  complication. 

Treatment — Prophylaxis    embraces    care    regarding  the   drinkin 
water,  and  the  collection  and  disinfection  of  the  sputum  as  in  pulmoDJv 
tuberenlosi.^.     Tbe  patient  .nhoiild  he  sent  to  healthy  non-infected  areas*. 
There  is  no  special  mediral  treatment, 

Bistoma  Hematobitim  [Bilkarzia  hematobia :  Bhwd-fiukcd), 
This  hematode  is  a  narrow  worm  with  anterior  abdominal  suckiug-difi 
The  male  is  shorter  and  thicker  than  the  female;  the  former  being  4-1 
mm.  (J— f  in,)  long;  the  latter,  about  20  mm.  (f  in,).  It  prem 
mostly  in  Egypt,  C'ape  Colony,  and  other  parts  of  Africa,  and  its  en- 
trance into  the  human  body  is  now  believed  to  be  through  the  skin  of 
those  who  bathe  frequently  in  the  African  rivers,  in  many  of  which  it 
abounds.  It  is  not  unlikely  that,  as  formerly  held,  infection  may  also 
occur  in  many  cases  from  drinking  the  impure  water  of  the  rivers.  The 
parasites  or  their  ova  are  found  in  the  bladder,  the  pelvis  of  the  kidney, 
and  the  veins  (especially  the  portal  and  mesenteric). 

The  symptoma  are  hematuria,  with  some  pain  during  urination.  Pus, 
and  some  of  the  ova  of  the  parasites,  may  also  be  found  in  the  urine. 
No  serious  systemic  disturbances  occur  in  bilharziosis.  Prophylaxis  a* 
regards  drinking  and  bathing  in  African  waters  should  be  excrcis"  "" 
Fouquet  affirms  the  value  of  the  extract  of  male-fern  internally  in 
form  of  distomiasis. 

*  vlnnua/  Report  of  the  Burmu  of  Animal  Indnatry,  18W. 
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NEMATODES. 

Helmtnthologtstp  include  in  this  class  the  cylindric  worms,  certaia 
varieties  of  which  are  among  the  most  common  entozoa  that  infest  the 
human  body  and  inhabit  the  intestines* 


ASOABIASIS. 

Ascaris  I^ttmbricoides  {Romid*womi).^Nsitw[^  History* — Thia 

species  resembles  the  common  earth-worm,  and  is  the  most  frequent 
in  occurrence  of  all  the  parasites*  It  usually  appears  in  children  be- 
tween the  ages  of  three  and  ten  years.  The  round- worm  inhabits  the 
upper  portion  of  the  small  intestine,  and  occurs  singly  or  in  numbers. 
Its  body  is  round,  fusiform,  and  marked  with  fine  transverse  strise.  It 
has  a  yellowish  or  reddish-brown  color,  and  measures  in  the  female  from 
7  to  14  inches  in  length  (17.5-35  cm.),  and  from  4  to  8  inches  in  the 
male  (about  20  cm.),  its  thickness  being  about  that  of  an  ordinary 
goose-quill.  The  cephalic  extremity  of  the  worm  has  three  oval  papillae, 
furnished  with  fine  teeth ;  the  caudal  extremity  is  straight  in  the  female 
and  curved  in  the  male, 

Lumbricoid  worms  develop  from  ova,  which  are  about  .05  to  .06  mm. 
long,  elliptic,  dark -reddish  in  color,  and  have  a  thick,  resisting  envelope. 
There  may  be  sixty  million  of  ttiera  in  a  single  female  worm,  and 
they  sometimes  occur  in  the  feces  in  vast  numbers.  The  development 
of  the  embryo  and  worm  external  to  the  body  is  not  accurately  known. 
The  eggs  obtain  entrance  into  the  human  intestine  most  probably  through 
drinking-water,  and  it  has  been  hold  that  abundant  mncus,  and  the  pre- 
dominating starchy  and  saccharine  diet  of  which  children  so  often  par- 
take,  offer  a  favorable  nidus  for  the  development  of  the  ingested  asca- 
ridian  eggs. 

The  round- worm  sometimes,  though  rarely,  migrates  from  the  small 
intestine.  It  has  been  vomited  up,  and  it  has  also  crawled  into  the  pha- 
rynx, mouth,  and  nares,  and  has  been  withdrawn  thence  by  the  patient's 
fingers.  It  has  even  passed  into  the  larynx  and  trachea,  causing  fatal 
asphyxia  or  pulmonary  gangrene.  The  Eustachian  tube  and  biliary  ducts 
may  be  invaded  with  such  serious  symptoms  as  perforation  of  the  mem- 
branum  tympani  and  hepatic  abscess.  The  ascarides  have  also  been  found 
in  the  peritoneal  cavity,  postmortem^  with  intestinal  perforation,  due, 
most  likely,  to  other  causes.  They  may  penetrate  the  pancreatic  duet 
and  enter  fistulse  connected  with  the  intestine. 

Sirmptoms  may  be  absent,  and  yet  the  worms  be  found  repeatedly  in 
the  stools.  Existing  symptoms  are  indefinite,  and  point  simply  to  an 
irritative  condition  of  the  bowel.  Serious  symptoms  may,  however, 
result  from  the  migration  of  the  worm,  as  into  the  biliary  passages, 
Eustachian  tube,  or  larynx.  Fever  is  not  a  necessary  concomitant. 
Lumbricoid  worms  may  give  rise  to  any  or  all  of  the  following  symp* 
toms:  colicky  pains,  nausea,  vomiting,  indigestion,  diarrhea  (sometimes), 
restlessness,  irritability,  anorexia,  itching  of  and  picking  at  the  nose, 
disturbed  sleep  with  grinding  of  the  teeth,  salivation,  Eind  nervous 
twitchings.  The  child*s  abdomen  and  face  may  be  swollen.  Very  ner- 
vous children  may  manifest  epileptiform  convulsions,  choreic  movements. 
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dilated  pupils,  vertigo,  cephalalgia,  mental  disturbances,  and  even  con- 
tractures. 

Complications. — The  development  of  jaundice  will  indicate  obstmo- 
tion  of  the  bile-duct,  in  cases  in  which  the  worms  have  been  found  in 
the  feces.  Intestinal  obstruction  from  coiled  worms  has  occurred.  So 
also,  suffocative  symptoms  coming  on,  especially  at  night,  in  a  child 
with  worms,  may  be  due  to  a  migrating  lumbricoid.  Perineal  abscesses 
and  inflamed  hernise  that  have  perforated  externally  sometimes  discharge 
the  ascaris  lumbricoides. 

Diagnosis. — This  is  positively  determined  only  by  discovering  the 
worm  or  ova  in  the  stools.  In  doubtful  cases,  judged  symptomatically, 
the  administration  of  a  suitable  purgative  and  inspection  of  the  resultant 
passages  will  enable  the  physician  to  arrive  at  a  diagnosis. 

The  prognosis  is  good,  unless  serious  complications  arise  {vide  9uprd^ 
when  the  case  should  be  guarded  accordingly. 

Treatment. — Prophylaxis. — The  water  used  for  drinkiBg-purposes 
should  be  obtained  from  the  purest  sources.  That  from  small  streams, 
shallow  wells,  and  the  like  is  most  likely  to  contain  the  ova  of  the  lum- 
bricoides, and  should  be  avoided.  The  use  of  filtered  water  should  be 
encouraged. 

Before  giving  an  anthelmintic,  it  should  be  borne  in  mind  that  no 
good  result  can  be  certainly  obtained  unless  the  gastro-intestinal  trad 
be  nearly  deprived  of  food  for  from  twelve  to  thirty-six  hours,  so  that 
the  toxic  action  of  the  drug  used  may  be  exerted  directly  upon  the  un- 
protected worm. 

Santonin  is  at  once  the  most  efficient  and  the  most  easily  administered 
remedy.  It  may  be  given  in  doses  of  gr.  J  to  1  (0.0162-0.0648)  of  the 
crystals  to  a  child,  or  from  gr.  ij  to  iv  (0.1296-0.2692)  to  an  adult,  in 
the  form  of  a  troche,  before  breakfast.  A  little  milk  or  other  light 
nourishment  may  be  allowed,  the  troches  being  continued  once  or  tiiice 
daily  for  two  or  three  days.  This  treatment  is  to  be  followed  by  a  brisk 
purge,  preferably  gr.  j  to  iij  (0.0648-0.1944)  of  calomel.  I  have 
sometimes  combined  small  doses  of  calomel  with  the  santonin  in  a 
troche,  and  with  good  effect.  Xanthopsia  or  yellow  vision,  spasms,  and 
even  convulsions,  and  saffron-colored  urine  may  follow  the  use  of  san- 
tonin in  cases  of  idiosyncrasy  or  overdose  of  the  drug.  Oil  of  worm- 
seed  (chenopodium)  in  doses  of  five  to  ten  drops,  in  emulsion,  capsules, 
or  on  sugar,  may  also  be  used  with  benefit.  Another  favorite  remedy 
with  some  is  the  unofficial  fluid  extract  of  spigelia  and  senna,  to  be  given 
in  from  1-  to  3-drara  (4.0-12.0)  doses.  Finally,  the  fluid  extract  of  spi- 
gelia alone  (1  to  2  drams — 4.0-8.0),  followed  by  a  brisk  purge,  may 
bring  away  dead  worms. 

Oxyuris  Vermicularis  {Seat-^  Pin-y  Thread-,  or  Maw-worm).^ 
Natural  History. — The  ascaris  vermicularis,  as  this  worm  is  also  called* 
inhabits  the  colon  and  especially  the  rectum.  It  is  a  small  worm,  as 
several  of  the  commonly-used  terms  signify,  and  frequently  it  occurs  in 

?reat  numbers,  sometimes  agglutinated  with  mucus  into  feculent  balls, 
t  is  most  common  in  children,  though  found  not  rarely  at  any  period  of 
life.  The  female  oxyuris  is  whitish  in  color  and  about  ten  or  twelve 
millimeters  (one-half  inch)  long,  the  male  being  about  three  or  four 
millimeters  (about  one-sixth  of  an  inch)  in  length.     Oxyures  develop 
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from  ova  in  about  two  weeks  after  the  ingestion  of  the  latter*  The 
eggs  are  irregularly  ovoid,  about  ^^  in,  (0.05  mm.)  in  length,  and  tena- 
cious of  life.  By  the  time  the  embryoa  have  reached  the  cecum,  they 
are  sexually  mature,  and  when  the  female  arrives  in  the  rectum,  im- 
mense numbers  of  eggs  are  deposited  that  mature  into  great  numbers 
of  worms,  the  latter  being  discharged  with  the  feces.  Sometimes  the 
worms  crawl  out  of  the  anus. 

Infection  w^ith  the  ova  may  take  place  through  water  and  food 
(green,  uncooked  ve<'etables  and  fruit)  that  have  come  in  contact  with 
the  hands  of  infected  persons.  Scratching  the  anus  will  permit  of  the 
reception  of  oxyuris  eggs  under  the  finger-nails  (Zenker  and  Heller), 
and  in  careless,  ignorant,  and  uncleanly  persons  the  possibility  of  such 
an  auto-  or  re-infeetion  should  be  recognized  and  avoided. 

Bjnnptoma.— Prwr/fws  am  (itching  of  the  anus),  sometimes  burning 
pain,  and  tenesmus,  with  restlessness  and  disturbed  sleep,  are  the  com- 
monest symptoms  of  the  presence  of  this  parasite.  The  itching  is 
always  worse  at  night,  and  may  be  paroxysmal.  An  herpetic  or  eczem- 
atous  eruption  around  the  anus  should  arouse  suspicion,  particularly 
in  children,  of  the  presence  of  the  oxyuris  in  the  rectum,  and  it  ac- 
counts for  the  intense  itching  (Flint).  Anorexia  and  anemia,  rectal 
irritability,  and  '*^  nervousness  *'  may  be  associated.  It  is  believed  that 
the  migration  of  the  worms  into  the  vagina  of  girls  may  set  up  pruritus 
and  leukorrhea,  and  that  habits  of  masturbation  may  be  induced  in  both 
girls  and  boys  by  the  sexual  irritation  caused  by  the  worm.  Inspection  of 
the  stools  will  reveal,  in  positive  cases,  the  whitish,  thread-like  parasites. 

Diagnosis. — The  pruritus,  indicating  rectal  trouble,  will  direct  the 
physician's  attention  to  the  anus,  where  the  oxyures  may  be  seen ;  if 
not  found,  their  discovery  in  the  feces  or  the  discovery  of  the  eggs  by 
microscopic  examination  will  suffice. 

The  prognosis  is  good,  and  proper  treatment  is  always  effective. 

Treatment. — The  exhibition  of  anthelmintics  and  purgatives,  such  as 
recommended  for  destroying  and  removing  the  lumbricoid  worm,  may  be 
effective  against  seat- worms  also,  but  mainly  in  reaching  those  lodged  in 
the  bowel  above  the  rectum »  Attacking  the  oxyures  directly,  however, 
by  means  of  enemata  is  the  most  useful  and  rational  treatment. 

The  rectum  should  be  well  emptied  of  feces,  so  that  the  worms  may 
be  exposed  to  the  action  of  the  medicament  injected,  and  for  this  pur- 
pose enemata  of  cold  water,  either  simple  or  with  salt  or  soap,  may  be 
resorted  te.  Injections  containing  the  decoction  of  quassia  (1  or  2 
ounces — 32,0  te  64.0 — ^f  the  powder  or  chips  to  the  pint — half  liter — 
of  water)  are  nearly  always  curative.  Other  useful  remedies  are  carbolic 
acid,  turpentine,  tannin,  vinegar,  camphor,  potassium  sulphid,  and  the 
oil  of  eucalyptus.  The  injections  should  be  repeated  once  or  twice  daily 
for  at  least  ten  days.  It  sometimes  happens  that  killing  the  worms  as 
directed  above  affords  only  temporary  relief.  The  reason  for  this  is 
obviously  to  be  found  in  the  fact  that  the  oxyuris  breeds  in  the  cecum, 
and  that  only  grown  forms  descend,  reaching  the  rectum. 

Rectal  irritation  may  be  allayed  by  injections  of  laudanum  and 
starch-water  (gtt,  iij-v  to  the  ounce — 32,0).  Anal  itching  is  often 
amenable  to  carbolixed  vaselin,  applied  at  bed-time,  or  to  belladonna 
ointment,  or  the  following,  which  has  been  highly  recommended; 
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^.  Hydrarg.  cbloridi  mitis,  9ij  (2.592) ; 

Petrolati,  388  (16.0). 

M.  et  ft.  ung. 
Sig. — Apply  at  bedtime. 

Ascaris  Alata. — This  is  another  name  for  the  (uearu  mpstaz^  a 
species  of  worm  found  in  the  intestines  of  the  dog  and  cat,  and  occa- 
sionally in  man.  It  is  a  slender  worm,  with  a  closely-rolled  spiral  tail 
and  a  wing-like  projection  on  either  side  of  the  head.  The  female  is 
about  6-7  centimeters  (2.7  inches),  the  male  about  4  centimeters  (1.75 
in.)  in  length.  Scarcely  ten  instances,  however,  have  been  recorded 
in  which  this  parasite  has  occurred  in  man. 

^Mchocepnalus  Dispar  {Aacaris  trichiura). — ^Natural  HisioKy-— 
This  worm  measures  about  four  or  five  centimeters  (2  inches)  in  length, 
and  is  characterized  by  the  very  slender,  hair-like  appearance  of  the 
anterior  two-thirds  of  it^  body,  in  contrast  to  the  thick  posterior  por« 
tion,  which  is  more  or  less  straight  and  blunt-pointed  in  the  female,  but 
rolled  into  a  spiral  in  the  male.  Its  particular  habitat  seems  to  be  the 
cecum,  though  sometimes  it  is  also  found  in  the  colon.  It  may  exist  in 
great  numbers.  Europeans  appear  to  be  infected  with  the  parasite 
more  commonly  than  Americans.  The  trichocephalus  has  been  found 
postmortem  in  many  subjects  dying  with  various  diseases,  as  typhoid 
fever  (Flint),  meningitis  (Barth),  profound  anemia  (Osier),  and  beri-beri. 

Propagation  is  efiected  by  the  microscopic  eggs,  which  are  ovoid, 
hard,  nodular,  brownish,  and  about  0.05  mm.  (^^rr  ^^*)  ^^  length. 

Symptoms. — It  is  not  certain  that  the  parasite  causes  any  symptoms, 
nor  even  that  it  aggravates  those  of  an  associated  disease  {vide  mipra). 
When  occurring  in  great  numbers  the  possibility  of  fecal  accumulation 
may  be  mentioned. 

The  diagnosis  may  be  made  by  microscopy.  The  ova  may  be  de- 
tected in  the  feces. 

The  prognosis  and  treatment  are  not  called  for. 

ANKYLOSTOMIASIS. 

Ankylostomum  Duodenale  (Dochmius  duodenalis). — Natural 
History. — This  parasite  belongs  to  the  family  of  strongylidcB  of  the 
nematoid  worms.  It  was  discovered  in  Milan,  in  1838,  by  Dubini. 
The  length  of  the  female  is  from  8  to  18  mm.  {\  inch),  and  of  the  male 
from  6  to  10  mm.  (^  inch).  Its  body  is  thread-like,  with  a  conical- 
shaped  head,  and  a  large,  bell-shaped  mouth  surrounded  by  a  horny 
capsule,  and  possessing  four  hook-like  teeth,  ventrally  situated,  and  two 
smaller,  vertical  teeth  on  the  dorsal  side,  by  which  the  worm  fixes  itself 
to  the  mucous  membrane.  A  bulbous-like  swelling  exists  at  the  tail  end 
of  the  male  worm.  It  inhabits  the  jejunum  and  duodenum.  The  eggs 
are  found  in  muddy  water,  and  there  liberate  the  embryos.  These  de- 
velop into  larvae,  which,  when  taken  into  the  human  bowel  through 
drinking-water  develop  into  mature  worms.  They  do  not  multiply 
within  the  intestine. 

Pathology. — The  ankylostomum  id  nourished  by  the  blood  it  sucks 
from  the  intestinal  vessels.     It  is  found  postmortemj  sometimes,  in  the 
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mucous  or  even  submucous  coat,  rolled  up  in  a  little  Hood-cavity,  Ec- 
chymoses,  containing  a  central  opening  through  which  blood  can  ooze, 
are  the  usual  result  of  the  worm's  action.  Chronic  catarrhal  enteritis 
18  usually  associated.    Hypertrophic  dilatation  of  the  heart  is  observed. 

ST^ptoms. — The  chief  symptom  of  the  condition  is  anemia  (second- 
ary). When  the  number  of  ankylostoma  embryos  introduced  into  the 
intestine  is  large,  the  anemia  may  develop  acutely;  when  but  a  few  are 
introducedj  the  withdrawal  of  blood  is  more  gradual,  and  chronic  anemia 
develops.  I  think,  however,  it  may  be  safely  affirmed  that  the  anemia 
is  not  wholly  due  to  blood-sucking.  In  some  cases  the  impoverishment 
of  the  blood  has  been  so  profound  as  to  simulate  a  pernicious  anemia. 

This  parasite  has  been  found  to  be  the  cause  of  the  disease  known  as 
''Egyptian  chlorosis,'*  first  described  by  Griesinger.  Ankylostomiasis 
is  not  uncommon  in  tropical  countries  (Italy,  Brazil).  In  Italy  it  has 
been  termed  tunnel  or  mountain  anemia;  in  Belgium  it  is  known  as 
briekmakers  anemia  ;  again,  it  occurs  among  workers  in  coal-mines — 
miner  s  caekexia.  In  this  country  it  is  rare,  though  alleged  to  have 
been  seen  in  the  Southern  States.  The  importation  of  infected  Italian, 
Hungarian,  and  Polish  laborers  may,  at  some  future  time,  cause  the 
propagation  of  the  ankylostoma  parasite  in  the  United  States.  The 
anemia  of  ankylostomiasis  is  progressive,  and  it  is  noteworthy  that  no 
organic  cause  for  it  can  be  discovered.  There  may  be  in  addition , 
slight  gastro-intestinal  disorder  (uuurexia,  colicky  pains,  nausea  and 
vomiting,  and  constiputiun  alternating  with  diarrhea).  In  cases  marked 
by  an  acute  development  of  anemia  considerable  general  weakness, 
dyspnea  and  sometimes  dropsy  may  ensue.  The  areas  of  the  apical 
cardiac  impulse  and  of  cardiac  dulness  are  increased  downward  and 
laterally.  Various  murmurs — hemic^may  be  heard,  and  the  pulmonic 
sound  may  be  accentuated  {inde  Pernicious  Anemia,  p.  433), 

Diagnosis. — This  is  made  by  finding  the  eggs  or  mature  worms  in  the 
feces.  The  former  are  oval-shaped,  about  0.05  mm.  {^^  inch)  in 
length,  and  have  a  much  thinner  shell  than  the  ova  of  the  round-worm. 
They  do  not  segment  except  within  the  intestine.  In  any  case  of  pro- 
nounced anemia  in  which  the  cause  is  obscure  the  patient's  dejections 
should  he  carefully  examined  for  the  ankylostoma  parasite  or  its  eggs. 

Duration* — The  disease  may  last  for  months  or  for  several  years. 

Prognosis. — If  left  untreated,  the  affection  may  end  fatally.  Intense 
aneraiaj  obstinate  diarrhea,  and  profound  nutritive  disturbances  con- 
stitute symptoms  of  grave  import.  Properly  treated^  the  prognosis  is 
quite  favorable.     A  spontaneous  cure  may  occur  in  some  cases. 

Treatment* — Propkylaetie. — Workmen  in  mines,  tunnels,  and  brick- 
yards, and  in  tropical  localities  especially,  should  be  warned  not  to  drink 
the  water  close  at  hand  without  previous  boiling  and  then  cooling. 

MedicinuL — Anthelmintics  to  kill  the  ankylostoma  and  purgatives 
to  remove  it  from  the  intestine  are  indicated  as  for  other  intestinal  para- 
sites. The  oleoresin  of  male  fern  in  |-  to  l-dram  (2.0^.0)  doses,  san- 
tonin, and  thymol  are  very  useful  for  the  first-named  object. 

Cathartics  or  enemata  are  used  to  bring  away  the  dead  parasites, 
after  which  nourishing  food,  iron,  and  tonics  are  to  be  given. 
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TBICHINIA8I8. 
(THchinoais.) 

The  parasite  that  gives  rise  to  this  affection  is  the  trichina  miraUi. 
Natural  History. — The  mature  male  worm  is  0.8  to  1.5  mm.  {X 
in.)  lon^  and  the  female  2  to  4  mm.  (1^—^-  in.).  The  head  is  pointed  and 
unarmed,  and  the  neck  is  long  and  more  slender  than  the  body,  which 
has  a  round  blunt  end.  The  worm  is  viviparous.  It  inhabits  tne  intes- 
tines of  such  animals  as  the  rat,  dog,  cat,  hos,  and  man. 

The  embryo  or  muscle  trichina  is  about  O.o  to  1  mm.  (^  in.)  long,  and 
lies  coiled  up  in  a  spiral  form  within  an  ovoid  capsule  in  the  sarcolemma- 
sheath  of  muscle-fiber.  The  life-history  begins  with  the  larval  state  of 
the  trichinae  encysted  in  the  muscles.  When  this  flesh  is  eaten  by  another 
animal,  or  by  man,  the  larvae  are  liberated  during  the  digestive  proceai. 
Passing  into  the  intestines,  they  reach  the  adult  stage  in  from  two  to  four 
days,  being  then  sexually  mature,  and  in  five  to  seven  days  more  thej 
produce  hundreds  of  living  embryos. 

The  intestinal  trichinae  become  fully  grown,  and  then  usually  die  in 
from  four  to  five  weeks.  The  female  trichina  may  bring  forth  sevenJ 
broods  of  embryos  during  her  life-period  in  the  intestine.  The  living 
embryos  leave  the  intestine  at  once,  and  invade  the  muscles  throogn 
various  channels — principally  along  the  connective-tissue  routes — so  that 
the  symptoms  of  muscular  irritation  develop  in  from  seven  to  ten  days 
after  eating  the  trichinous  meat.  The  embryos  attain  to  maturity  (larval 
form)  in  about  two  weeks  after  entering  the  muscular  tissues.  Their 
presence  causes  a  mechanical  irritation  that  results  in  the  formation  oft 
fibrous  capsule  in  from  four  to  six  weeks.     In  man  it  probably  becomes 

encysted  at  a  later  period  than 
in  the  lower  animals,  as  shown 
by  the  accompanying  illustration, 
taken  from  a  case  under  the  im- 
mediate observation  of  Dr.  L.  Na- 
poleon Boston  (Fig.  79).  Usuallj 
but  a  single  worm  is  found  within 
one  capsule,  though  occasionallv 
three  or  four  are  seen.  '  Leuckart 
found  numbers  of  embryos  free 
in  the  abdominal  cavity  of  in- 
fected animals;  they  have  also 
been  found  in  the  mesentery. 
The  encapsulated  trichinae  maj 
live  many  years  in  the  muscles. 
With  increasing  age  the  capsnles 
become  thicker  and  may  be  the  seat  finally  of  calcareous  infiltration. 
Pathology. — The  diaphragm  is  most  thickly  infested  with  the  larvil 
trichinde.  Next  in  order  are  such  trunk-muscles  as  the  intercostals  and 
abdominals,  then  the  muscles  of  the  neck,  including  the  larynx,  head, 
eyes,  and  extremities.  Up  to  the  seventh  week  of  the  disease  the  intes- 
tinal trichinae  may  be  very  numerous,  as  many  as  a  dozen  being  found  in 
a  drop  of  intestinal  mucus.     There  may  be  some  intestinal  inflanmiation 


Fig.  79.— Trichina  spiralis  from  the  head  of 
the  right  gastrocnemius  muscle  three  weeks  after 
the  first  symptoms  appeared  (Queen  obj.  f ;  eye 
piece  No.  II). 
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(catarrh)  and  the  mesenteric  glands  may  also  be  swollen  and  appear  like 
those  of  typhoid  fever.  In  cases  that  proved  fatal  during  the  second 
month,  Cohnheim  noted  an  abundance  of  fiit  in  the  liver,  a  granular  state 
of  the  renal  epithelium  and  of  the  heart-muscle,  broncho-pneumonic  areas 
(occasionally),  and  hypostatic  pneumonia  (iref|uently).  MieroseopieaJlf/^ 
the  muscles  show  "the  changes  characteristic  of  acute  myositis"  (Fitz) 
after  the  fifth  week.  The  trichinous  cysts  in  the  muscles  may  be  seen 
with  the  naked  eye  as  small,  grayish- white,  opaque,  "  oat-shaped  "  specks, 
loni^itudinally  disposed  in  the  meat-fibers* 

Sources'of  the  Trichma. — The  trichina  was  first  found  in  pork — 
the  usual  source  of  trichiniasis  in  man — by  the  late  Joseph  Leiily*  It 
should  be  noted  that  some  individuals  may  be  dangerously  infested  with 
trichinae  and  yet  give  no  symptomatic  evidence  of  the  presence  of  the 
parasite.  Recent  investigations  show  that  the  five  trichinte  may  be  found 
in  the  fatty  as  well  as  the  fleshy  portion  of  pork.  The  pig  is  infested  by 
eating  trichinous  rats,  trichinous  pork,  or  human  or  porcine  excre- 
ment contaifiin^  the  embryos  of  propagating  intestinal  trichina.  The 
rat  may  be  the  original  host  of  the  parasites,  or  it  may  itself  become  in- 
fected by  older  rodents  eating  their  fellows,  or  by  eating  trichinous  pork 
or  human  or  porcine  excrement  voided  during  the  stage  of  intestinal 
infection. 

As  to  the  frequency  of  the  infection  of  hogs,  it  may  be  said  that  about 
2  per  cent,  were  found  to  be  trichinous,  according  to  Salmon's  report 
(1884),  of  nearly  three  hundred  thousand  examinations  of  American  pork. 
Other  examinations,  however,  show  a  variation  of  infection  of  from  »05 
to  6  per  cent,  of  hogs.  In  Prussia,  according  to  Eulenberg's  statistics, 
the  ratio  is  decidedly  less  varying— from  1  to  2160  hogs  (ISTO)  to  1  to 
1817  (1889).  *^The  dissecting-room  and  postmortem  statistics  show 
that  from  one-half  to  two  per  CL*ut.  of  ail  bodies  contain  trichime  '*  (Usler). 

Of  course,  man,  as  a  rule,  becomes  infected  by  eating  raw  or  partially 
cooked  pork  containing  living  muscle-trichinic  (larvti*).  Eating  raw  hum 
and  sausages,  a  hiibit  common  among  the  (lermans  of  Prussia  ([karticu- 
larly  during  picnics),  and  in  some  parts  of  the  United  States  where 
German  emigrants  have  settled  in  largu  tiwnibers,  explains  the  compara- 
tive frequency  of  this  disease  in  such  localities.  Trichiniasis  has  occurred 
in  epidemic  form  in  North  Germany,  France,  Spain,  Russia,  the  Scan- 
dinavian countries,  and  in  several  of  the  northwestern  United  States. 

SytnptomS. — Postmortem  examination  often  reveals  the  presence 
of  muscle-trichint^,  whereas  no  history  of  trichiniasis  or  of  siny  disease 
resembling  it  has  been  obtainable.  It  is  to  be  recollected  that  to  the 
migration  of  the  parasites  the  principle  symptoms  of  trichinosis  are  due. 

In  well-marked  cashes  of  infection  ifa^fro-iniestrntil  dtHturbaiiees  appear 
on  the  second  or  third  day  after  the  ingestion  of  the  affected  meat,  v^om- 
iting,  diarrhea,  and  colicky  pains  in  the  abdumen  may  be  present.  The 
diarrhea  sometimes  takes  on  the  charat'terisfics  of  a  choleraic  attack  or 
may  be  followed  by  obstinate  constipation. 

Extreme  ^*  muscular  weariness  "  and  bodily  fatigue  often  occur  for 
several  days  before  the  embryonic  parasites  can  have  begun  to  wander 
into  the  muscles.  On  about  the  tenth  to  the  fifteenth  day,  when  migra- 
tion usually  commences,  chillny  followed  by  a  temperature  of  101.5'^  to 
104*^  (38.6^  to  40°  C)  and  marked  in^ositis,  come  on.     The  muscles  are 
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Stiff,  tense,  painful  on  pressure  and  motion,  and  somewhat  swollen.  The 
flexors  of  the  extremities  are  particularly  sore  and  often  firmly  con- 
tracted, causing  the  knees  and  elbows  to  be  acutely  bent.  MasticatwfL, 
deglutition^  and  vhonation  may  be  diflBcult  and  painful  because  of  the 
involvement  of  the  muscles  of  the  jaws,  pharynx,  and  larynx.  Intense 
dyspnea  is  frequent  on  account  of  the  involvement  of  the  diaphragm  and 
intestinal  muscles.  The  temperature  shows  marked  remissions  in  most 
cases,  and  may  even  be  subnormal.    The  pulse  varies  with  the  temperature. 

Edema  is  characteristic  in  nearly  all  of  the  cases.  It  appears  on 
about  the  seventh  day  after  the  infection,  and  begins  in  the  face,  usually 
being  noted  first  in  the  eyelids,  and  extending  thence  to  the  extremities 
and  trunk  during  the  height  of  the  muscular  symptoms.  It  may  last  for 
several  days,  then  disappear  for  several  days  or  a  week,  and  reappear. 
Ascites  even  has  been  observed.  Edema  of  the  larynx  and  bronchial 
catarrh,  the  latter  rarely  leading  to  broncho-pneumonia,  may  also  super* 
vene  and  add  to  the  gravity  of  the  dyspnea.  Profuse  sweating  may  last 
for  several  weeks.  Miliaria,  urticaria,  acne,  furunculosis,  herpes,  and 
pruritus  may  occur  as  skin-manifestations.  Insomnia,  headache,  a  tem- 
porary loss  of  the  tendon-reflexes,  and  dilatation  of  the  pupils  (Rup- 
precht)  have  been  noted  among  the  nervous  symptoms.  Prolonged  cases 
show  a  marked  degree  of  emaciation  and  anemia.  T.  R.  Brown  *  found 
a  decided  increase  of  the  eosinophiles  in  the  blood,  amounting  to  37  per 
cent.  This  discovery  has  been  confirmed  by  Cabot,  Gwyn,  Atkinson, 
Stump,  Osier,  and  others.  W.  T.  Howard,  Jr.,*  was  able  to  confirm 
Brown's  observation  on  the  presence  of  eosinophiles  in  the  muscle-lesions, 
but  failed  to  find  an  increase  of  these  cells  in  the  circulating  blood. 

Complications^  as  a  typhoid  state,  hypostatic  pneumonia,  and  pleurisy 
may  appear.  Albumin,  with  casts,  and  occasionally  red  and  white  cor- 
puscles are  found  in  the  urine. 

Recovery  is  effected  in  mild  cases  within  two  weeks ;  in  the  severe 
cases  of  infection  from  six  weeks  to  several  months  may  be  occupied 
before  convalescence  begins. 

Diagnosis. — The  following  symptoms  are  regarded  as  pathogno- 
monic :  sudden  swelling  of  the  face,  coming  on  after  the  patient  has 
suffered  for  several  days  from  muscular  soreness ;  loss  of  appetite,  fever, 
and  profuse  sweats  (Bohler) ;  painful,  tender,  and  "rubber-like**  hard- 
ness of  the  muscles,  with  difficulty  in  movement;  semiflexed  extremities; 
gastro- intestinal  catarrh,  with  a  red,  dry,  coated  tongue ;  dyspnea,  diar- 
rhea, and  edema  of  the  extremities  following  the  subsidence  of  that  first 
noticed  in  the  face.  Friedreich  emphasizes  hoarseness,  and  Packard 
rapidity  of  respiration  without  evident  cause,  jis  diagnostic  symptoms. 

Meat-  and  SiiuHar/e-poisoyiing  may  be  distinguished  from  trichiniasis 
by  the  more  rapid  course  of  the  former,  the  dry  throat  and  skin,  jaundice, 
visual  disturbances,  and  the  absence  of  edema  and  muscular  symptoms. 

Direct  examination  of  the  passages  and  of  the  muscles  may  be  resorted 
to.  The  discovery  of  the  parasites  in  the  pork  a  portion  of  which  has 
been  eaten  by  the  sick  of  course  establishes  the  diagnosis.  A  low-power 
microscope  should  be  used  to  examine  the  intestinal  mucus  for  the  trichinae. 
Light  purgation  should  precede  this  endeavor.    Harpooning  such  muscles 

'  Johtx^  IJophim  Hnnpitnl  Bulletin,  1897,  vol.  viii. 
'  Philadelphvi  Medical  Journal,  December  2,  I8d9. 
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as  the  biceps  for  the  purpose  of  removing  some  muscle-fiberj  or  directly 
incising  a  small  portion  umlor  Scbleicli*a  method  of  infiltration-anea* 
theaia^  may  permit  of  a  positive  diagnosis  in  some  cases. 

Acute  rfienmati^m,  cholera^  typhoid  fever^  and  aeute  polymyoniiB 
i^pseudo-trichmiask)  may  at  times  resemble  trichiniasis.  Epidemics  of 
the  parasitic  disease  are  more  readily  diagnosed  than  an  isolated  case. 

ftognosis* — This  depends  upon  the  number  of  parasites  ingested 
with  the  infected  meat  or  sausage,  and  upon  the  number  of  embryos  gen- 
erated in  the  intestines  by  ihe  matured  worms.  Marked  early  diarrhea 
is  favorable.  The  prognosis  should  be  guarded,  as  death  may  occur  as 
late  as  from  the  fourth  to  the  sixth  week.  Of  3t57  cases  collected  by 
Packard  the  mortality  was  24.07  per  cent. 

Treatment. — Prophylaxis  is  of  supreme  importance,  both  as  to  the 
infection  of  the  hog  and  the  danger  of  eating  infected  pork.  Care  should 
be  exercised  in  the  feeding  of  swine,  and  the  destruction  of  rats  should 
be  made  as  complete  as  possible  in  and  about  the  styes.  Pig-excrement 
should  be  removed  and  burned,  and  feeding  with  milk,  bran,  grain,  and 
vegetables  should  be  forced  upon  all  keepers  of  swine. 

Rigid  inspection  of  the  meat-supply,  as  is  done  in  Germany,  shoold 
be  carried  out  by  sanitary  officers  em{doyed  by  the  government.  It  is 
held  to  be  an  impracticafde  measure  where  immense  quantities  of  meat 
are  handled  daily  to  examine  microscopically  simply  a  minute  fragment 
of  pork  taken  from  each  hog  slaughtered.  Decidedly  the  safest  and 
most  efficient  way  to  prevent  trichinosis  is  to  thoroughly  salt,  smoke,  and 
cook  the  pork  that  is  to  be  used.  Roasting  should  be  particularly  well 
done,  in  order  that  the  heat  may  effectively  reach  the  central  portiuns  of 
the  meat.     Pu t refute t ion  does  not  kill  the  parasites. 

The  treatment  of  those  who  have  eaten  trichinous  meat  should  be  by 
a  prompt  evacuation  of  the  bowel,  especially  within  the  first  twenty- four 
hours,  as  after  the  embryo  young  have  been  brought  forth  and  have 
passed  into  the  muscles  no  known  treatment  is  successful  in  attacking 
them.  Calomel  is  one  of  the  best  drugs,  and  active  purgation  usually 
follows  its  use  in  large  doses,  succeeded  by  salines ;  rhubarb,  senna,  sul- 
phur, aloin,  and  large  doses  of  oil  or  glycerin  may  also  be  tried.  In 
combination  with  the  purgatives  some  anthelmintic  (male  fern,  santonin, 
thymol)  should  he  used*  The  encysted  or  larval  parasites  are  not  acces- 
sible to  treatment,  although  picric  acid  has  been  recommended.  The 
symptoms  to  he  met  arc  the  great  muscular  pains,  insomnia,  and  weak- 
ness, which  is  often  severe  in  protracted  cases.  Prolonged  hot  haths, 
anodyne  embrocations,  wiih  hypodermics  occiisionally,  may  prove  useful 
for  the  first;  bromids,  chloralamid,  and  the  like  for  the  seconti  symptom; 
and  a  concentrated  liquid  diet,  strychnin,  peptonoids,  and  the  like  for  the 
last.  Massage,  electricity,  and  stimulating  applications,  as  chloroform 
liniment,  may  be  requireij  during  convalescence  and  for  some  time  there- 
after to  combat  the  muscular  weakness,  soreness,  and  stiffness. 

PILABIASIS. 
{Filaria  Samptinis  HominU.) 

There  are  several  varieties  of  filarise  that  may  be  found  in  human 
blood.    The  two  principal  ones  are  the  filaria  Bangumk  hominu  tiocturna 
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and  filaria  sayiguinis  hominis  diurna.  The  first  is  a  white,  opaline, 
thread-like  worm,  tapering  toward  the  ends,  which  latter*  however,  are 
blunt.  The  male  is  83  mm,  (3.2  inches)  long ;  the  female  155  mm. 
(6.1  inches).  The  second  worm  is  known  only  in  embryonic  form,  and 
is  distinguished  by  granulations  in  the  axis  of  the  body.  Manson  found 
them  in  the  blood  of  Congo  negroes^  but  only  during  the  daytime.  On  the 
other  hand,  the  nocturnal  filaria  is  found  only  at  night,  or.  if  the  host  be 
either  by  habit,  necessity,  or  choice,  a  day-sleeper^  during  this  time, 
showing,  then,  that  tliere  is  some  condition  of  the  body  during  quietude 
that  is  conducive  to  the  apjiearance  of  the  filaria  in  the  blood  (blood  and 
chyle  flow,  Granville).  This  ''  filarial  periodicity  *'  is  a  curious  and  strik- 
ing characteristic  of  these  parasites. 


Ftii.  sif— Tile  movement  of  a  sinicTe  filttriii  ilurfufffiic'riei 
of  fourauccesssivu  instantAiiBoiis  exiMnsures.  Tht*  lt!<ugth  of 
each  cxiK>siire  wa?  dtie-rinti  of  a  seorirnlr  Itn-  entire  series 
occupvinik'  lo.'v  thttn  livi*  second*.  The  maiicnilit  ation  is  to 
eight  hundred  illftiuoit'n*.  with  a  7^i»»  one-twelHh  humogv- 
neouii  ImmereioQ  Iuds  ^F.  P.  llenry). 


Fin.  til,— FiUii*  alive  fn  Ute 
bl(x>d,  In£Untiinci>u»  photOBl* 
crupniph.  Four  hnndM**1  dlftin* 
et«rs  mftinitfiiutloii.  Foar  millK 
meten  ZuUs  at»oehromAtic  {f.  P. 
Henry). 


The  embryos  are  produced  by  the  female  in  great  numbers,  and  arc  m 
small  that  they  readily  pass  through  the  capillaries.  According  to  Man- 
son,  who,  in  1877,  found  the  larvte  of  filaria  sanguinis  hominis  in  the 
stomach  of  a  female  mosquito,  it  is  probable  that  after  filling  itself  with 
the  blood  of  an  infested  man  during  sleep,  the  mosquito  seeks  stagDant 
water,  dies,  and  the  larva?  are  set  free.  In  this  way  it  may  happen  that 
man  takes  in  the  euibiyos  through  the  drinking-water.  *  They  find  a 
permanent  seat  in  the  lynifdiatics  of  the  human  host,  mature,  and  bring 
forth  young,  which  may  again  infest  the  blood  by  passing  thix^ugh  the 
lymph-tlucts  into  the  thoracic  duct  and  general  circulation* 

The  geographic  distribution  of  the  filaria  is  limited  mainly  to  the 
tropics  and  sub-tropics.  Filariasis  is  most  common  in  Brazil,  the  Weal 
Indies^  Mexico,  the  Southern  States,  Southern  China,  India,  Egypt,  a 
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part  of  Australia,  arid  tlie  southern  Pacific  islands,  where  it  is  Cfuite 
endemic. 

The  S]rniptoms  of  fikriasis  are  in  abeyance  until  some  obstruction 
of  the  Ijniph-cbannels  is  caused  by  the  parasite.  There  are  several  con- 
ditions or  endemic  diseases  produced.  Elephantiasis  arabtmi  is  believed 
by  Manson  to  be  the  effect  of  these  parasites  in  a  certain  proportion  of 
cases  at  least.  In  specimens  of  night-blood  from  88  Cochin  Chinese  he 
found  filarise  in  21 :  14  specimens  came  from  patients  with  elephantiasis, 
and  only  1  showed  filariie.  This  latter  fact,  he  explains,  is  to  be  expected, 
since,  in  order  to  give  rise  to  elephantiasis  (due  to  an  infarction  of  the 
lymphatic  glands  connected  witli  the  diseased  areas),  the  adult  filariae 
must  lie  on  the  distal  side  of  the  glands,  which  makes  it  impossible  fur  the 
young  filarite  to  pass  into  the  general  circulation.  *'  Therefore  the  person 
least  likely,  in  a  filarial  district,  to  have  filariae  in  his  blood  is  one  who  is 
the  subject  of  elephantiasis.'*  * 

Hamatochsrluria  and  Ohyluria.— The  patient  passes  a  white,  opaque, 
milky  urine,  occasionally  bloody,  with  a  clotty  sediment.  This  may  be 
intermittent,  and  normal  urine  may  be  passed  for  many  weeks  before 
chyluria  or  hematoehyluria  reappears.  There  may  be  at  the  same  time  a 
slight  degree  of  polyuria.  Under  the  microscope,  fat  granules  and  white 
and  red  corpuscles  are  seen.  The  lively,  wrig filing  embryo  filariie  may 
also  be  discovered  in  the  urine,  as  well  jus  in  the  blood  at  night*  There 
is  a  dilatation  of  the  lymph- vessels  in  the  kidneys  alongside  of  the 
tubules,  and  in  the  abdominal  lymph-plexuses.  Sometimes  a  little  vesical 
irritation  and  straining  during  urination  may  be  caused  by  the  endeavor 
to  pass  chylous  blood-clots.  The  thoracic  duct  above  the  diaphragm  has 
been  found  impervious  (Stephen  Murkenzie). 

Lymph-scratum  and  lympli-vTilva  have  lieen  caused  by  the  filarise.  The 
parts  are  greatly  swollen,  thickened,  and  contain  distended  lynjphatics 
filled  with  a  turbid  and  either  milk-white,  salmon-colored,  or  blood-red 
coagulable  liquid  that  is  discharged  upon  puncturing  the  varices*  The 
filaria  is  not  always  found  in  the  exuded  lymph.  Thtf  inguinal  and 
femoral  regions  are  often  enlarged  and  doughy.  An  erysipelatous  inflam- 
mation of  the  parts  is  not  infrequent  in  these  cases,  and  may  be  ushered 
in  by  a  chill  and  high  fever,  lasting  a  day  or  two,  and  ending  with  a  pro- 
fuse sweat. 

The  filariae  have  also  been  found  in  a  case  of  ascites  (Winckel),  in  one 
of  hemoptysis  (Yamane,  Japan),  and,  by  the  same  observer,  they  were 
found  in  the  feces  (chylous  diarrhea). 

Treatment. — Prophylaxis  in  regard  to  the  drinking-water  is  essen- 
tial in  order  to  avoid  filariasis.  Filtering,  boiling,  and  storing  the  water 
in  most|uito-proof  receptacles  is  suflicient.  Thymol  in  from  1-  to  5-grain 
(0,0G48— 0.324)  doses,  given  for  from  two  to  eight  weeks,  has  caused  the 
disappearance  of  the  larval  filariae  in  several  cases.  Methylene-blue 
appears  also  to  have  produced  a  cure  in  a  case  of  chyluria  reported  by 
Flint,  although  Laveran  and  Henry  believe  that  it  is  of  little  value. 
The  latter  states  that  he  has  "given  this  dmg  in  larger  doses  than  were 
used  in  the  case  reported  by  Flint,  and  for  a  much  longer  period,  with- 
out the  slightest  effect  upon  the  parasite/'^    The  adult  filaria  seems  to  be 

•  British  Med  Jour.,  June  2,  1894, 

•  Med,  NeiF*,  May  2,  1896. 
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beyond  the  reach  of  any  known  medication  that  will  not  prove  dangerooBy 
either  directly  or  indirectly,  to  its  human  host. 

DBACONTIASIS. 
( Guinea-vxnTn  Disease.) 

The  parasite  is  the  filaria  or  dracunculus  medinenfu  or  per$arumj 
common  in  the  tropics  of  Asia,  Africa,  and  America.  It  is  only  recently 
that  the  male  guinea-worm  has  been  found.  It  is  usually  solitair,  and 
measures  from  50  to  100  cm.  (20  to  40  in.)  in  length  and  about  2  mm. 
{■^  in.)  in  diameter.  It  is  cylindric,  whitish,  with  blunt  papillated  head, 
and  a  sharp,  curved  tail.  The  body  is  nearly  filled  by  the  uterus,  which 
contains  innumerable  embryos.  The  live  young  dracunculus  escapes 
from  the  intestines  of  an  infested  man,  ox,  horse,  dog,  or  jackal,  enters 
the  body  of  a  cyclops  or  small  cray-fish,  and  there  becomes  a  ftilly-devel- 
oped  larva.  It  is  then  taken  into  the  stomach  and  intestines  of  man 
through  the  contaminated  drinking-water.  The  female  enters  the  intes- 
tines by  way  of  the  mesentery,  and  the  male  worm,  after  fulfilling  its 
sexual  functions  there,  probably  dies,  while  the  female  brings  form  its 
young,  which  pass  into  the  connective  tissues  of  its  human  nost.  The 
worm  has  an  inexplicable  affinity  for  the  subcutaneous  and  intermuscular 
tissues  of  the  feet  and  legs,  where  it  attains  full  development. 

Symptoms. — Wherever  the  parasite  is  situated,  it  may  often  be  felt 
coiled  up  under  the  skin,  which  at  that  point  becomes  red,  sore,  and  fluc- 
tuating like  an  abscess.  When  opened,  either  surgically  or  naturally  by 
the  worm,  the  head  appears  through  the  aperture.  The  favorite  spot  for 
perforation  is  the  dorsum  of  the  foot,  though  sometimes  it  extrudes  from 
the  legs,  occasionally  from  the  thighs,  and  very  rarely  from  the  thorax 
and  abdomen. 

Treatment. — Prophylaxis  in  regard  to  the  drinking-water  and  as  to 
bathing  where  the  intermediary  host  of  the  dracunculus — the  cyclops — 
has  its  habitat  is  essential  for  safety. 

The  active  treatment  embraces  the  surgical  measures  necessary  to  re- 
move the  worm  entire  and  to  promote  the  healing  of  the  irritated  tissues. 
The  burrow  should  be  opened,  and  the  worm  gradually  coiled  around  a 
quill  or  a  smooth,  cylindric  piece  of  wood  until  it  can  be  withdrawn  with- 
out being  torn  and  allowing  any  embryos  to  escape  into  the  tissues.  Roth 
claims  that  after  incision  the  application  of  compresses  of  carbolic  acid 
(1  to  15)  over  the  wound  causes  the  worm  to  be  removed  in  two  or  three 
days.  Native  Indian  physicians  commend  highly  the  local  application  of 
the  leaves  of  the  "  araarpattee  '*  plant.  Asafetida  and  sulphur  have  been 
recommended  internally,  but  without  any  definite  result. 


OTHER   FILABUB. 

Among  other  filariae  that  have  been  found  in  man  are  the  following : 
The  filaria  immitis,  which  causes  hematuria  and  has  been  found  in  the  por- 
tal vein,  whilst  the  ova  were  discovered  in  the  ureteral  and  vesical  widls ; 
filaria  labialis^  found  in  a  lip  pustule ;  filaria  lentis,  found  in  a  cataract; 
filaria  trachealis  and  bronchialis,  seen  in  the  trachea,  bronchioles,  and 
lungs  ;  filaria  hominis  oriSy  observed  by  Leidy  in  the  mouth  of  a  child ; 
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filaria  ha^  noticed  in  the  tropics  among  negroes,  its  habitat  being  beneath 
the  conjunctiva. 

OTHER  ANI>   UNCOMMON  NEMATODES, 

Enstrongflus  Gigaa« — This  parasite  is  exceedingly  rare  in  man,  but 
has  been  found  in  many  of  the  carnivora  and  in  some  herbivora.  It  is 
supposed  that  fish  act  as  the  intermediate  host  for  the  larvse.  The  worm 
is  enormous  in  size,  the  female  being  from  25  to  100  cm.  (10  to  40  in.) 
in  length  and  from  5  to  12  mm.  (J  to  \  in.)  long.  It  is  a  red,  cylindric 
parasite  with  blunt-pointed  ends.  Its  most  common  seat  is  the  kidney, 
which  it  may  destroy,  causing  hematuria  and,  perhaps,  the  presence  of  the 
eustrongylus  ova. 

Strongylus  paradoxus  has  been  found  in  the  respiratory  organs  of  the 
pig  and  in  the  dt^ecta  of  a  pork-dealer. 

AngmUula  stercoralis  or  intestimaUs  occurs  in  the  stools  of  certain 
tropical  endemic  diarrheas.  The  parasites  are  oviparous,  and  the  eggs 
may  be  taken  through  the  drink  in  ^r- water.  They  have  been  found  in  the 
biliary  and  pancreatic  ducts,  as  well  as  in  various  parts  of  the  intestines. 
Boiling  the  water  as  a  prophylactic  measure  and  the  administration  of 
thymol  or  male-fern  are  to  be  recommended. 

BcMnorhyscus  gigas  belongs  to  the  Ananthoeephala  (thom^headed 
worms)  and  infests  the  intestines  of  the  pig.  The  larval  host  is  the 
cockchafer  or  floral  beetle  grub.  In  the  only  case  reported,  that  of  a 
boy  (Larabl),  a  small  echinorhyncus  was  found  in  the  intestines. 

EcMuorhyBCUB  moniliformis  occurs  in  rats,  and  one  case,  that  of  a 
Sicilian,  has  been  reported  by  Calandruecio,  in  which  the  ova  were  found 
in  the  feces.  The  larval  host  is  probably  the  Blaps  micronata*  The 
ethereal  extract  of  male-fern  causes  the  expulsion  of  the  parasite. 


CESTODES. 

BOHINOCOCGUS   DISEASE. 
{Hydatid  or  Blctdder-worm  Dkause.) 

The  taenia  echinococcus  is  also  called  tiiema  nana  by  Van  Beneden,  but 
should  not  be  confounded  with  the  tenia  nana  of  v.  Siebold,  a  brief  de- 
scription of  which  follows  this  article.  It  is  the  smallest  tape-worm  of 
our  domestic  animals,  and  lives  between  the  villi  in  the  small  intestine, 
especially  in  the  larger  breeds  of  dogs,  as  the  mastiff  and  Newfoundland. 
It  has  a  length  of  from  4  to  9  mm.  (l  to  ^  in.),  and  consists  of  only  three 
or  four  sections,  the  last  one  of  which  is  mature.  The  rostellum  project- 
ing from  the  small  head  has  thirty  or  forty  booklets  arranged  in  a  double 
row.  Hundreds  and  sometimes  thousands  of  eggs  are  contained  in  the 
mature  segment.  The  intermediary  hosts  for  the  larvae  are  rarely  man, 
the  horse,  and  the  sheep,  and  more  often  the  hog  and  ox. 

I^ife  History* — The  ova,  embryos,  or  the  proglottides  even,  of  the 
adult  tenia  are  voided  by  the  dog,  and  in  various  ways,  to  be  pointed  out 
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later,  are  ingested  by  man.  The  dog  first  becomes  infected  by  eating 
the  bladders  or  echinococcos  cysts  of  some  animal  that  harbors  the  lanru 
form  of  the  tenia,  and  the  matured  teniae  appear  in  from  eight  to  ten 
weeks.  The  liberated  six-hooked  embryos  burrow  through  the  intestinal 
wall  or  enter  the  portal  vein ;  they  then  pass  into  the  solid  viscera,  as  the 
liver,  into  the  peritoneal  cavity,  the  muscles,  lungs,  brain,  etc.  There 
they  develop  into  the  larval  form  and  cause  the  formation  of  hydatid  or 
echinococcus  cysts.     During  the  latter  process  the  booklets  disappear. 

In  the  development  of  echinococcus  cysts,  about  four  weeks  after  the 
ingestion  of  the  bladder-worm  eggs,  small  nodules  appear,  about  1  mm. 
(^  in.)  in  size.  In  about  five  months  the  cyst-walls  consist  of  two 
layers,  an  external  layer  and  an  inner,  granular,  parenchymatous  layer 
(or  endocyst),  containing  a  clear  liquid.  As  the  reaction  to  the  irritation 
caused  by  the  parasite  and  its  cyst  increases,  a  fibrous  investment  forms 
around  them.  At  this  time,  also,  small  daughter-cysts,  or  vesicular  buds, 
form  the  minor  granular  layer  of  the  mother-cyst,  and  contain  the  heads 
of  the  larvae.  They  are  soon  set  free,  and  may  themselves  give  rise  to 
other  or  granddaughter-cysts  in  a  similar  way.  These  really  become  the 
breeding  capsules  of  little  cellular  outgrowths  that  form  the  soolices  or 
heads  of  future  teniae.  They  show  the  four  sucking  disks  and  a  circle  of 
booklets.  Each  scol'ex,  when  taken  into  the  intestine  of  the  dog,  de- 
velops into  an  adult  bladder- worm  or  taenia  echinococcus.  This  endogenous 
mode  of  cystic  growth  is  common  in  man  {JE,  kydatidosus) ;  but  in  some 
of  the  lower  animals,  and  rarely  in  man,  the  daughter-  and  grand- 
daughter-cysts may  develop  between  the  two  layers  of  the  primary  or 
mother-cyst,  and  tnen  extrude  (exogenous  variety ;  JE.  ffranulosus).  A 
third  variety  is  the  multilocular  echinococcus  (E.  alveolaris,  Buhl), 
affecting  principally  the  liver.  A  large,  hard  tumor  is  seen  that  on  seo- 
tion  shows  a  firm  connective-tissue  framework  surrounding  alveoli  that 
average  a  small  pea  in  size.  These  alveoli  contain  small  echinococcus 
cysts  with  thick,  laminated  walls.  They  may  contain  scolices  or  booklets, 
and  sometimes  they  are  quite  sterile.  The  echinococci  may  be  situated 
in  the  lymph-channels  and  bile-ducts  (Zenker). 

The  pure  hydatid  fluid  is  colorless,  odorless,  limpid,  neutral  in  reaction, 
and  has  a  specific  gravity  of  1005  to  1012.  About  96  to  98  per  cent,  is 
water,  and  sodium  chlorid,  carbonate,  and  sulphate,  traces  of  sugar 
(dextrose),  and  uric  acid  are  found  among  the  constituents. 

Among  the  changes  that  an  echinococcus  cyst  may  undergo  the  com- 
monest is  that  of  the  death  of  the  echinococci^  as  from  diminished  nour- 
ishment due  to  intense  proliferation  of  daughter-  and  granddaughter- 
cysts.  The  contents  become  thickened,  putty-like,  or  granular,  and  even 
calcified.  Remnants  of  these  obsolete  cysts,  such  as  the  chitinous  sub- 
stance of  the  old  and  outer  wall-layer  and  booklets,  may  be  found. 
Traumatism  or  chemical  irritation  may  also  cause  the  death  of  the 
echinococcus  and  obliteration  of  the  cysts.  Sometimes  rupture  of  the 
cyst  occurs,  with  serious  consequences  to  the  patient;  on  the  perito- 
neum daughter-cysts  or  free  scolices  may  be  disseminated  and  grow.  Or 
perforation  into  the  respiratory,  digestive,  or  urinary  tracts  and  dis- 
charge of  daughter-cysts  and  hydatid  fluid  may  take  place.  Lastly,  sup- 
puration and  the  formation  of  large  hepatic  abscesses  may  ensue,  either 
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spontaneously  or  on  account  of  septic  instruments  used  /or  tapping  the 
cysts. 

Etiology.— Carelessness  in  the  feeding  and  the  keeping  of  dogs  is 
the  primary  source  of  hydatid  disease,  and  the  preparing  of  food  where 
dogs  are  allowed  to  roam  about,  to  be  petted,  and  so  on,  accounts  for  the 
majority  of  cases.  Females  are  more  often  affected  than  males,  and  chil- 
dren and  young  adults  seem  to  be  oftener  afleeted  than  those  older  in 
years. 

As  regards  the  geographic  distribution^  cchinococcua  disease  prevails 
most  extensively  in  Iceland,  where  man  and  dog  live  closely  together. 
In  Australia,  also,  many  persons  are  affected.  It  is  not  so  common  in 
Europe,  Asia,  or  Africa,  and  in  America  it  is  rare. 

Orgam  Affeeted^ — The  tenia  echinococcus  has  an  undoubted  predi- 
lection for  the  liver.  Next  in  order  of  frequency  are  the  lungs,  intes- 
tines, perhaps  the  urinary  organs,  brain,  and  spinal  cord:  The  spleen, 
bones,  muscles,  the  heart,  and  blood-vessels  are  involved  with  uncertain 
frequency. 

Symptoms. — Hydatids  of  the  Liver. — Unless  the  cystic  tumors  com- 
press the  portal  area  or  the  biliary  passages,  or  invade  the  neighboring 
viscera,  subjective  symptoms  may  he  entirely  wanting.  Not  infrequently 
echinococcus  sacs,  partly  calcified,  have  been  found  postmortem^  not 
having  produced  any  symptoms  during  life.  Gradual  but  progressive 
loss  of  tiesh  and  strength  with  the  presence  of  a  fluctuating  tumor  may 
be  the  only  symptoms  present  until  late  in  the  disease.  If  the  cysts 
attain  a  large  size,  a  sensation  of  dragging,  and  of  pain  even,  is  often 
present ;  as  a  rule,  however,  pain  is  ah  .sent  through  out  the  course  of  the 
disease.  If  the  tumor  displaces  tlit  diaphragm  upward  and  compresses 
the  lung,  cough  and  dyspnea  result.  In  some  cases  the  sac  has  ruptured 
into  the  bronchi,  and  given  rise  to  cough  and  to  expectoration  of  the 
fluid  and  vesicles. 

If  the  portal  veins  and  bile-duct  are  compressed,  splenic  enlargement 
from  passive  congestion,  ascites,  and  jaundice  will  occur,  these  symptoms 
being  more  common  when  the  cysts  are  multilocular.  Rupture  may 
occur  into  the  intestines  (colon),  into  the  pleura  or  pericardium,  causing 
pyothorax  or  pyo-pericardium,  or  into  the  inferior  vena  cava,  causing 
fatal  pulmonary  embolism. 

Fever  is  usually  absent  throughout,  unless  the  contents  of  the  sac 
become  converted  into  an  abscess ;  then  rigors  or  chills,  fever  (hectic  in 
type),  and  sweatings  occur,  with  jaundice  (more  or  less  intense)  and  rapid 
emaciation. 

Not  infrequently  the  cyst-wall  becomes  partly  calcified  and  the  con- 
tents are  reabsorbed,  with  an  entire  absence  of  symptoms,  the  patient 
dying  in  after  years  of  some  intercurrent  disease. 

When  rupture  occurs,  unless  the  contents  be  evacuated  through  the 
respiratory  or  alimentary  tract  or  externally,  symptoms  of  collapse 
develop  and  are  followed  by  death. 

The  physical  signs  give  on  inspection  fulness  or  bulging  in  the  right 
hypochondriac  region,  especially  if  the  cyst  be  single,  of  large  size,  and 
situated  anteriorly. 

Palpation  confirms  inspection  and  shows  a  fluctuating  mass  or  masses. 
A  trembling  impulse  is  felt  sometimes  on  deep  palpation,  aided  by  light 
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percussion  ovei;  the  opposite  side  of  the  cyst,  constituting  the  so-called 
"  hydatid  thrill."  This  sign  cannot  always  be  elicited,  but  when  present 
is  pathognomonic  of  the  disease.  The  remainder  of  the  liver  shows  uni- 
form enlargement.  The  spleen  is  often  palpably  increased  in  size  from 
passive  congestion. 

Percussion  reveals,  in  addition  to  the  hydatid  fremitus,  an  increased 
area  of  dulness  to  the  left  or  posteriorly,  depending  on  the  location  and 
extent  of  the  growths.  If  the  left  lobe  be  involved,  the  line  of  flatness 
may  extend  across  the  sternum  to  the  left  hypochondriac  region.  If  the 
cysts  are  multiple  and  on  the  antero-inferior  surface,  the  stomach  may  be 
displaced  toward  the  left  and  dulness  may  extend  across  the  epigastrium; 
if  posteriorly,  the  pleural  cavity  may  be  encroached  upon,  causing  an 
increased  area  of  flatness  upward  in  the  postero-axillary  line.  Frerichs 
claims  the  line  of  dulness  posteriorly  in  hydatid  disease  to  be  a  curved 
one,  whose  convexity  is  upward. 

Auscultation  gives,  according  to  Santoni  and  others,  a  short  sharp 
booming  sound  when  the  tumor  is  percussed,  that  may  be  likened  to  one 
produced  by  striking  a  membrane  stretched  over  a  metallic  fr*ame. 

Diagnosis. — In  the  entire  absence  of  subjective  symptoms  and  of 
characteristic  physical  signs,  the  diagnosis  is  impossible.  If,  however, 
the  cyst  be  of  sufficient  size  to  give  fluctuation  and  the  liver  be  irr^- 
larly  enlarged,  with  an  absence  of  fever,  pain,  and  marked  emaciaticm, 
the  disease  may  be  strongly  suspected.  The  only  certain  demonstration 
of  the  condition  is  the  discovery  of  the  characteristic  booklets  in  the  as- 
pirated or  discharging  contents  of  the  cyst.  Among  the  conditions  that 
may  be  misdiagnosed  for  hydatid  disease  are — (a)  Dilatation  of  the  gaU- 
bladder,  (b)  hydronephrosis,  (c)  right-sided  pleurisy  with  effusion,  (d) 
syphilis  of  the  liver,  (e)  carcinoma,  (/)  abscess,  and  (g)  cirrhosis. 

Hydatid  Cyst.  Dilatation  of  thb  Oall-bladdke. 

Previous  history  negative,  except  the  com-      A  previous    history    of   having    paased 

panioDship  of  dogs.  biliary  calculi  is  often  present 

Pain  and  jaundice  usually  absent.  Attacks  of  biliary  colic  followed  by  jaun- 

dice either  are  present  or  enter  into 
the  previous  history. 
Enlargement  in  any  direction,  depending      Enlargement  is  always  in  one  direction — 

upon  the  location  of  the  cysts.  downward  and  posteriorly. 

Hydatid  thrill  may  be  present.  "Hydatid  fremitus"  never  present. 

Less  so.  The  tumor  is  somewhat  movable. 

Hydatid  Cyst.  Hydronephrosis. 

The  history  is  negative  {vide  supra).  There  is  a  history  of  renal  calculi  or  of 

vesical  inflammation. 
Urinalysis  is  negative.  Urinalysis  reveals    evidences    of    renal 

disease. 
The  tumor  is  most  prominent  over  the      The   tumor  is   most  prominent   in    the 
hepatic   area,   and   is   associated  with  flank  and  iliac  fossa.     If  extending  to 

enlargement  of  the  liver.  the  right  hypochondriac  region,  it  aoa 

not  move  with  the  liver. 
The  duration  is  indefinite  and   uremia      The  duration  is  short;  a  termination  in 
rare.  uremia  is  common. 
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HfDATiD  Cyst. 

The  onset  is  slow;  pain  and  ferer  are 
absent. 

The  preseiiee  of  a  fluctuating  raasa  in  the 
hepatic  urea,  ttot  changing  ttitk  the  po- 
sition of  the  patient  Hydatid  fremitua 
is  present^  but  no  bulging  of  the  inter- 
costal Bpoees. 

Aspiration  reveals  a  clear  yellow  liquid 
of  law  Bpeeific  gravity,  containing  no 
albumin,  but  chloridti  and  hooklets* 

The  di&eoae  invariably  runs  a  chronic 
course. 


Pleurisy  with  EpptsiOK, 

The  onset  in  sudden,  and  violent  pain  is 
present,  with  fever  and  dyspnea* 

The  presence  of  effuaion,  beginning  at 
the  base  of  the  elicst  and  gradually 
extending  upward — changing  mtk  the 
pojiition  of  the  patirnt  and  aecompanied 
by  bulging  of  the  intercostal  spaces. 

Aspiration  gives  a  cloudy,  turbid  liquid, 
contiiining  albumin  and  flakes  of  lymph 
with  high  specific  gravity. 

The  disease  generally  runs  an  acute 
course. 


For  a  differeDtial  diagnosis  from  (d),  (e),  (/),  and  {g)  I  YTOuld  refer 
the  reader  to  the  discussion  of  the  several  diseases  [vide  Diseases  of  the 
Liver). 

EchinococcES  of  the  Respiratory  Organs, — ^The  lung  has  been  the  seat 
of  the  iarvn?  quite  freqeentlj,  and  instances  have  been  noted  especially 
in  North  Germany  and  Australia.  The  right  lower  lobe  has  been  the 
seat  of  predilection,  though  sometimes  the  pleura  is  the  primary  source 
of  trouble.  There  are  pain  in  the  chest,  cough,  dypsnca,  perhaps  arching 
of  the  overhanging  thoracic  region,  signs  of  a  pleural  effusion,  a  tym- 
panitic note  above  the  prominence,  hemoptysis,  and  the  pathognomonic 
expectoration  of  hydatid  disease.  The  general  condition  may  not  be  seri- 
ously affected.  Perforation  into  the  pleural  sac  by  pulmonary  echino- 
cocci  may  be  followed  by  empyemr.,  and,  later,  by  perforation  of  the  chest 
wall.  The  heart  may  be  dislocate  1,  Compression  of  the  lung  may  pro- 
duce gangrene. 

The  diof/mmSj  in  the  absence  of  the  characteristic  sputum,  is  to  be 
made  from  plitliisis  and  a  pleural  effusion.  Their  location  at  the  base  of 
the  chest  may  serve  to  differentiate  hydatid  cysts  from  phthisis,  as  well 
as  the  absence  of  marked  emaciation.  The  characteristic  curved  upper 
boundary  of  dulnesa  in  pleural  effusion  and  the  change  of  the  boundary 
upon  changing  the  patient's  position  will  serve  to  distinguish  this  affec- 
tion. Puncture  of  any  bulging  area  will  determine  the  character  of  the 
liquid.  Pleuml  echinococci  sometimes  cause  great  compression  of  the 
lung  and  a  barrelling  of  the  chest  on  one  or  both  sides.  The  pain  may  be 
quite  sharp,  and  the  respiratory  murmur  either  distant  or  altogether  absent, 

Echinococctis  of  tlie  Mediaatiiium* — Hare  has  collected  6  cases  of 
hydatid  disease  among  520  cases  of  mediastinal  tumors, 

EcliinococciiB  of  the  Heart. — Since  most  of  the  cases  have  shown  in- 
volvement principally  of  the  right  side  of  the  heart,  the  instances  of  sud- 
den death  that  have  been  reported  may  be  readily  understood, 

Echmococeus  of  the  brain  and  spinal  cord  should  not  be  confounded 
with  cystic  degeneration  of  the  choroid  plexuses.  The  symptoms  of  cere- 
bral hydatids  are  those  of  tumor,  peristent  and  intense  cephalalgia^  vom- 
iting, psychical  disturbances,  convulsions,  amblyopia,  and  *^  choked 
disk/'  and  sometimes  paralysis.  Hydatid  disease  may  develop  inside  the 
dura  mater,  or  it  may  penetrate  from  without  and  destroy  the  vertebrae 
before  they  compress  the  cord  to  a  great  degree.  The  symptoms  are  those 
of  a  compression  myelitis. 
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EcMnococcus  of  the  Spleen,^ — About  40  cases  of  involvement  of 
spleen  bave  been  described.     The  organ  may  become  greatly  enkrgej^ 
and  be  mistaken  for  that  due  to  malaria,  leukemia,  etc*     Tbe  hydatid 
thrill  may  be  detected, 

Eehinacoccus  of  tlie  Kidneys. — More  than  100  cases  have  been  ob* 
aervedj  mostly  io  Germany  and  France.  The  cyst  may  be  as  large  aa  ta 
hydronephrosis.  Many  of  the  cysts  are  of  the  exogenous  form  of  growtli* 
As  a  rule,  one  kidney  only  is  affected,  and  generally  the  left  one.  Ab- 
dominal and  thoracic  compression  symptoms  may  be  caused*  and  bolg^ 
is  often  present  in  the  lumbar  region  in  marked  cases.  This  may ' 
punctured  as  an  aid  in  the  diagnosis*  Rupture  into  the  pelvis  of  th 
kidney  find  the  discharge  of  the  smaller  cysts  may  give  rise  to  renal  eoli 
and  to  the  discharge  of  the  cysts  with  tbe  urine.  More  rarely,  ruptu 
of  a  suppurating  cyst  may  take  place  in  the  loin* 

EcHiiococcus  of  tbe  peritoneum  is  rare  as  a  primary  condition 
Echinococci  have  also  been  located  in  the  bladder,  prostate,  te«tiele 
ovary,  uterus,  great  omentum,  mesentery,  pancreas,  arteries,  lymphatic 
thyroid  gland,  uiustdes,  bones,  joints,  parotid  gland,  orbit,  and  ntauima 

A  miiltilocTilar  ecbmococcus  cyst  may  give  rise  to  a  very  large^  flwc 
tuating,  bossellated  tumor  below  the  liver;  this  may  simulate  eoiloij 
cancer,  either  of  the  liver  or  the  gall-bladder.     Icterus,   marked 
obstinate,  with  or  without  ascites,  an  enlarged  spleen,  and  a  long  cour 
without  decided  loss  of  flesh,  are  indicative  of  this  form  of  hydati(Ll 
Fatal  hemorrhage  may  supervene. 

A  peculiar  complication  of  echinococcus  cysts  is  the  occasional 
development  of  urticaria*     It  has  been  noted  especially  shortly  afte 
the  puncture  of  a  cyst,  and  this  is  somewhat  diagnostic  when  it  appean 

The  prognosis  is  generally  grave  both  as  to  life  and  cure,  althougli| 
some  cases  of  hydatid  disease  of  the  liver  have  lasted  for  more  than  te 
years, 

The  character  of  the  changes  in  the  cysts  and  tbeir  mode  of  tenni 
nation  influence  the  prognosis.     Thus,  the  occurrence  of  snppuratio 
is  to  he  dreaded.     Spontaneous  cures  have  been  noted   in   ai   few  in 
stances. 

Treatment. — As  in  most  of  the  other  parasitic  diseases,  prerentioq 
is  more  or  less  effectual,  and  a  cure  is  difficult  or  impossible.  Infection 
of  the  dog  should  be  avoided  by  preventing  its  gaining  access  to  poasibli 
sources  of  hydatid  disease,  as  the  raw  flesh  of  animals,  especially  in  tbi 
form  of  meat-scrapa  around  slaughter-houses.  In  order  that  humai 
beings  may  not  be  affected,  dogs  should  not  be  carelessly  handled 
allowed  to  be  where  they  may  come  in  contact  with  foot!  and  drink  ii 
any  way,  whether  meat  or  eggs,  vegetables,  fruits,  or  cereaU.  Cleanli 
ness  in  keeping  dogs  and  in  tbe  pro|»er  preparation  of  food  are  essentia 
in  regions  where  hydatid  disease  is  prevalent. 

Medicines  cannot  reach  the  parasites  in  man,  situated  as  they  are 
larval  furm  encysted  in  tlie  various  tissues  and  organs   of  the  body^ 
Whenever  the  cyst  becomes  large,  accessible,  and  the  cause  of  trouble 
some  symptoms,  surgical  measures  may  be  resorted  to.     Among 
are,  simple  tapping,  tapping  with  aspiration,  and  with  the  subse<|l 
injection  of  various  substances  (as  iodin  and  zinc-chlorid  electrolysis)! 
and  incision  with  drainage.    Excision  of  the  liver  cysts  has  been  praet 
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by  Kaggi,   Pozzi,  Tansini,  and  others,  but  its  practical  value  is  still 

undetermmed. 

TMNIM  OB  TAPE-WOEMS. 

Nattliral  History, — Tape- worms  are  found  in  the  intestine  of  man, 
and  are  the  matiire<]  or  completely  developed  larviie  or  cysticerci  froio  the 
inuscleB  and  solid  viscera  of  animals.  DilTerent  varieties  of  cysticerci 
develop  from  the  ova  of  the  respective  varieties  of  tenifie.  These  tape- 
worm eggs,  after  having  passed  out  of  the  bowel,  may  be  taken  into  the 
systems  of  various  animals  by  various  modes,  entering  tbe  circulation, 
it  may  be,  and  becoming  fixed  within  the  solid  tissues,  especially  the 
muscles.  In  about  two  or  three  months  pea-sized  cysts  develop,  and 
from  the  cyst- walls  there  gradually  forms  a  new  tenia-bead,  called  a 
scolex^  or  nurse.  The  worm-cysts,  popularly  termed  *^  measles/'  con- 
stitute the  cysticerci.  Remaining  in  the  tissues,  they  die  and  become 
calcified  in  from  three  to  six  years  (Striimpell).  But,  if  taken  into  the 
stomach  by  the  eating  of  raw  or  partially-cooked  meat,  a  tupe-worm  de- 
velops from  the  scolex.  The  maturation  of  the  segments  of  the  tape- 
worm commences  several  months  after  the  fixation  of  the  scolex  in  the 
intestine.  In  the  natural  life-cycle  of  a  tape-worm  the  usual  order  of 
lodgement  may  be  reversed.  Thus  man  instead  of  a  lower  animal  may 
become  the  host  of  the  tenia  eggs,  winch  in  turn  may  find  their  way  into 
the  solid  viscera  and  muscles  to  develop  into  cysticerci.  Again,  this 
same  order  may  in  some  way  be  brought  about  by  '-Vauto-infection/' 
Tbe  tape-worm,  as  its  name  indicates,  has  a  ribbon-like  form  ;  although 
it  has  a  number  of  segments  and  joints,  giving  it  a  link-belt  appearance. 
When  matured,  these  segmeutB,  or  proglottides^  develop  male  and  female 
generative  organs. 

Varieties. — Taenia  Solium  {Purk  Tape-wonn). — This  worm  is  seen 
much  less  frc<piently  here  than  in  Europe.  It  develops  in  the  small 
intestine  after  the  ingestion  of  raw  or  underdone  ^'  measly ''  pork. 
This  worm  does  not  necessarily  exist  singly,  as  its  name  would  indicate, 
although  such  is  usually  the  case.  It  ranges  from  2  to  4  metera 
(6  to  13  feet)  in  length.  The  head  is  rounded,  pin-head  in  size,  and  is 
succeeded  by  a  thread-like  neck  and  by  gradually  shortening  and  widen- 
ing segments.  Four  suckers  and  a  projecting  circle  of  twenty-six  long 
and  short  booklets  arm  the  head  of  tbe  tenia*  There  may  be  as  many 
as  800  segments.  The  mature  ones  become  detached  continuously,  and 
are  passed  with  the  feces,  several,  as  a  rule,  occurring  together,  and  not 
singly,  as  in  the  case  of  taenia  saginata.  They  are  about  1  centimeter 
{|-  in.)  in  length  and  from  6  to  8  millimeters  (\-^  in.)  in  breadth,  and 
about  1  meter  (39.36  in.)  from  the  head  they  are  *'  approximately  quad- 
rilateral *'  in  shape.  These  proglottides  are  bisexual.  The  female  mat- 
rix occupies  the  middle  of  each  proglottis,  and  is  provided  with  from 
eight  to  fourteen  irregular,  tree-like  branches  on  each  side.  The  male 
generative  organs  are  small  vesicles  in  the  anterior  portion  of  the  seg- 
ment. The  sexual  opening  is  situated  on  one  side,  near  the  middle. 
The  ovarian  or  uterine  apparatus  of  a  mature  segment  contains  myriads 
of  thick-shelled  eggs,  each  one  of  which  has  an  embryo  with  six  booklets. 

TssBia  Mediocanellata  (tSaf^hiata). -^T^he  beef  tape- worm  is  some- 
times called  the  *' unarmed  tape-worm,"  since  the  head  possesses  suck- 
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ing  disks,  but  ua  liooklets.  It  is  more  common  in  this  country  and  ereu 
in  some  of  the  Eurc»pean  nations,  as  England.  Longer  than  the  tpnia 
solium,  being  4  to  6  meters  (12  to  20  feet)  in  length,  its  segments  are 
also  thicker  and  larger,  measuring  from  16  to  18  mm.  (J  in.)  long,  ftml 
from  8  to  10  mm.  (^  in,)  broad.  The  head  of  the  worm  as  well  as  the 
ripe  ovum  is  also  slightly  hirger  and  [proportionately  thicker.  The  ova- 
rian branehes  are  more  numerous  (eighteen  to  thirty  in  number)  and  di- 
vide more  diehotomously  than  those  <>f  tenia  solium.  Proglottides  lire 
also  found  in  the  etools,  where  they  sometimes  exhibit  a  crawling  motiou 
that  has  caused  them  to  be  mistaken  for  individual  parasites.  Cyi*ti- 
cercus  saginata  has  never  been  observed  in  man. 

Bothriocephalus  latus  (Fkh  tape* worm ^  Tania  lata)  occurs  most  com- 
monly in  Russia,  Switzerland,  lloUand,  and  the  German  Baltic  prov- 
inces. It  is  the  longest  eestode,  measuring  from  6  to  10  meters  (2U  to 
30  feet).  The  head  is  club-shaped,  unarmed,  and  has  two  lateral  loagi* 
tudinal  grooves  as  suckers.  The  segments  may  be  distinguished  from 
those  of  the  preceding  varieties  named  by  their  marked  breadth  and 
shortness,  also  by  the  centrally  situated,  tortuous  ovarian  rosette,  and 
the  sexual  orifice  near  the  center  of  the  abdominal  surface  of  each  pro- 
glottis. The  ova  are  larger  than  those  of  the  pork  and  beef  tape-wonna, 
though  thinner-shelled  and  with  a  sort  of  lid  at  one  end*  They  develop 
only  in  fresh  water.  From  tbem  is  formed  an  embryo  with  vibrating 
cilia  and  six  booklets.  Pike  and  other  fish  swallow  these  embryot, 
which  develop  into  cysticerci  in  the  muscles,  peritoneum,  and  solid  vis- 
cera. The  eating  of  measly  iisb,  raw  or  partially  cooked,  thus  favor* 
the  development  of  this  tape-worm  in  the  human  intestine* 

Sytnptoms.— Contrary  to  what  has  been  supposed  in  days  gone  by, 
there  are  no  absolutely  diagnostic  symptoms  of  the  presence  of  tape-wonn 
that  can  be  relied  upon.  Indeed,  the  existence  of  a  tape-worm  in  iht 
bowel  may  not  be  suspected  even  because  of  the  total  absence  of  indica* 
live,  subjective  sensations.  On  the  utlier  hand,  teniae  may  cause  consid* 
erable  local  distress  and  impairment  of  the  general  health.  Because*  of 
this  fact  a  knowleilge  of  the  existence  of  tupe-worm  in  certain  neurotic 
subjects  leads  to  an  inordinate  description  uf  symptoms  that  exist  matttlj 
in  tlie  workings  of  a  morbid  imagination. 

AUmvutarii  ST^mptoma  of  tape- worm  may  be  as  follows:  anorexia  alter* 
nating  with  a  voracious  appetite,  constipation  alternating  with  diarrhea 
colicky  pains  in  the  abdomen,  indigestion,  nausea^  and  vomiting,  and 
sometimes  salivation. 

General  »ymptom8  of  the  tenise  may  be  added,  as  lassitude,  inappe- 
tence,  mental  uneasiness,  worry  and  irritability,  depression  of  spirits, 
some  physical  prostration,  and  even  emaciation.  Various  rejlex  »^nipt^m$^ 
such  as  pruritus  of  the  nose  and  anus,  vertigo,  migrain,  tinnitus  aurium. 
palpitation,  visual  disturbances  (even  temporary  amaurosis),  dilatation  of 
the  pupils,  choreic  movements,  and  epileptiform  convulsions  have  been 
attributed  to  these  para^^ites.  But,  on  careful  inquiry,  adequate  causes 
for  some  of  these  symptoms  may  be  found  in  other  associated  morbid 
conditions. 

Diagnosis. — This  is  always  to  be  made  by  the  discovery  of  tenia 
segments  or  ova  in  the  underclothing  or  stools.  The  doubtful  pnieence 
of  suspected  tape-worm  may  be  cleared  by  the  administration  of  a  suitable 
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purgative,  which  will  usually  suffice  to  bring  away  portions  of  the  worm 

in  the  dejections.  I  would  here  add  a  special  warning  lest  mucoua  casts 
or  shreda  or  vegetable  structures  (as  of  onion)  be  mistaken  for  tape-worm. 

The  diagnosis  of  the  variety  of  the  tape-worm  may  also  be  made  by 
a  careful  scrutiny  of  the  segments.  Those  of  the  tenia  saginata  are  larger 
and  fatter  than,  and  their  generative  apparatus  is  unlike  that,  of  tenia 
solium  {vide  siipra), 

Hypochoniirtiuh  can  be  excluded  by  repeated  examinations  of  tlie 
stools,  especially  after  the  exhibition  of  cathartics,  and  by  the  uniform 
failure  to  detect  portions  of  tape-worm  or  tenia  eggs. 

The  prognosis  is  favorable.  Indeed,  tenise  may  exist  at  all  ages 
and  for  years  without  any  danger  to  the  patient. 

Treatment.^ — Propkiflaxis. — The  way  to  avoid  acquiring  a  tape- 
worm is  to  use  none  but  well-cooked  meats ;  this  applies  to  beef  and 
pork  in  particular.  The  use  of  pure  drinking-water  is  of  no  little  im- 
portance also.  The  proglottides  of  the  tenia  should  always  be  burned, 
and  not  thrown  where  they  may  be  taken  into  the  bodies  of  other  ani- 
mals, as  the  cow  or  hog,  and  then  be  allowed  to  propagate.  Govern- 
mental inspection  of  the  meat-supply  in  abattoirs  should  be  rigidly  carried 
out  in  all  parts  of  the  country. 

Curative. — Before  administering  the  chosen  anthelmintic,  the  patient 
needs  to  undergo  a  **  preparatory  treatment."  This  has  for  its  object 
the  starvation  of  the  parasite,  so  as  to  weaken,  if  possible,  its  hold  upon 
the  intestinal  mucosa.  This  is  specially  necessary  in  tlie  case  of  tenia 
solium,  in  which  the  cephalic  booklets  are  obstinately  and  firmly  fixed  to 
the  membrane,  and  since  a  cure  cannot  be  said  to  have  been  effected 
unless  the  head  be  dislodged  with  the  dejecta.  For  about  two  days  prior 
to  giving  the  remedy  the  patient  should  be  restricted  in  diet  to  milk, 
light  soups,  a  little  white  brearl,  and  the  like.  Meanwhile,  the  bowels 
should  be  purged  gently  tince  or  twice,  after  a  simple  enema,  to  clear 
away  accumulated  fecal  njasses  that  might  prevent  the  easy  discharge 
of  the  worm. 

In  the  evening  preceding  the  day  on  which  the  drug  is  to  be  exhibited, 
a  saline  cathartic  should  be  given  to  empty  the  bowel  of  fecal  matter  as 
completely  as  possible.  The  following  morning  no  breakfast  should  be 
allowed,  and  before  noon  the  selected  anthelmintic  should  then  be  ad- 
ministered. Some  authors  assert  that  if  the  worm  does  not  come  away 
in  a  few  hours,  and  an  intense  sense  of  pressure  is  felt  in  the  abdomen,  a 
brisk  purge  is  indicated.  To  make  assurance  doubly  sure,  and  if  the 
patient  be  not  too  weak,  it  might  be  well  to  order  a  cathartic  as  routine 
practice,  within  a  few  hours  at  the  latest. 

There  are  several  very  efficacious  anthelmintic  drugs  to  choose  from* 
Prominent  among  them  is  male  fern.  Given  to  an  adult  in  doses  of  |  to 
1  dram  (2.0-4.0)  of  the  ethereal  extract,  and  followed  in  several  hours 
by  a  calomel  an<i  a  saline  purge,  it  usually  succeeds  in  bringing  away  the 
tenia.  Another  valuable  remedy  is  pelletierin,  the  active  principle  of 
pomegranate;  the  tannate  may  be  pri'scribed,  dose  1  to  1.5  gm»  in  cap- 
sules ;  or,  a  decnetion  of  the  pomegrsiuate  bark  may  be  used,  in  combi- 
nation with  male  fern,  as  in  the  Leipsic  formula  (iStriirapell) ; 
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^.  Granati  radicis  corticia, 
Aquas, 
Mix  and  macerate  for  twenty-four  hours, 
and  boil  until  reduced  to 
Add  :  Oleoresinae  aspidii, 


f  3v  (148.0). 

sa  (4,0). 


Sig.  To  be  taken  in  three  or  four  doees,  at  short  intervals* 

Pepo  in  emulsion  or  in  a  sugary  paste  (about  two  ounces — 64*0 — ai 
deprived  of  the  envelopes)  is  at  once  a  useful  and  harinlesa    reraedj. 

Another  effective  vermifuge  is  kousso  (Brayera  antbelmintiea)*     An 
infusion  of  half  an  ounce  {1G»0)  of  the  flowers  to  one  pint  of  water  and 
mucilage  of  acacia  is  made^  a  wineglassful  of  which  may  be  taken  etert 
half  hour.     The  Germans  recommend  Bometimes  the  agreeable^  thaO|^ 
more  expensive,  Rosenthal's    ''  kousso    tablets/*      Enough   of   these  to 
make  15  grains  (0.972)  may  be  taken  within  one  hoar*  with  eafS  nmr  or 
lemonade.     Kouasin  (the  active  principle)  in  doses  of  30   to  40  graiq 
(1,94-2,592)  has  also  been  recommended,  but  should  not  be  giveu 
pregnant  women,  ns  abortion  may  be  produced.     Among  other  reni€  " 
of  value  aa  vermifuges  may  be  mentioned  kamala  (1  to  3  tlrama — IJ 
12.0 — of  the  powder  and  hairs,  in  wine  or  water),  oil  of  turpentine  (| 
2  ounces — ^16.0-64.0 — in  emulsion  or  milk),  and  thytnol.     The  combiiii 
use  of  such  drastics  as  croton  oil  renders  the  action  of  the  anthelmi 
drug  more  certain  at  times. 

Although  the  head  of  the  tenia  may  not  be  detected  in  the  ft 
along  with  the  body  of  the  worm  (and  such  is  usually  the   case)^  a  car? 
usually  follows  nevertheless,  sinee,  on  account  of  it8  ^mallness,  it  may 
easily  escape  notice,  and  also  from  the  fact  that  the  head  often  dies  and 
thus  loses  its  hold  upon  the  membnine,  being  carried  away  with  the  feces* 
On  the  other  hand,  if  after  the  lapse  of  several  months  from  the  remoral 
of  a  tape-wonn,  segments  again  appear  in  the  stools,  it  may  be   inferr|^d 
that  the  head  was  not  dislodged  or  that  another  worm  ha5«  developed.     ^| 
cases  where  the  tenia  seems  to  redevelop  with  remarkable  fre^^uency  and    ' 
obstinacy  it  may  happen  that  the    head   and  neck   are  well   protected 
beneath  one  of  the  valvulie  conniveutes* 

After  the  removal  of  the  tape-worm — a  weakening  procedure,  as  a 
rule — the  condition  calls  for  supportive  measures.  The  diet  should  not 
be  too  heavy  for  a  time,  but  nutritious  and  easily  digestible. 

TMNIA  NANA. 

This  is  the  smallest  tape- worm  in  man  (v.  Siehold).  It  varies 
8  to  20  mm.  (]\— I  in.)  in  length  and  from  <X5  to  0.7  nam,  (JL-  in.) 
width.  The  head  has  four  suckers,  a  rostellum,  and  booklets.  The  •«- 
ments  are  yellowish,  short,  and  broad.  It  is  believed  by  some  obserren 
that,  occurring  in  children,  as  it  commonly  does,  this  paraaite  is  the  eaiise 
of  cpileptifnrm  ronvulsHms  and  enunmB  nocturna.  Thousands  of  ova 
may  be  found  within  a  cubic  centimeter  of  fecal  matter. 
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T^NIA   OUCUMBBINA, 
{EllipHca;  Canina) 

A  email  reddish  tape-worm  found  frequently  in  the  intestines  of  the 
dog.  It  IS  10  to  40  cm,  (4-10  in.)  in  length.  The  larvne  or  cysticerci 
develop  in  the  louse  or  flea  of  the  dog  or  cat.  The  parasite  is  more  com- 
mon in  children  than  in  adults,  owing  to  the  intimate  relation  of  the 
former  with  the  last-named  pet  animals. 

T.ENIA   FLAVOPUNCTATA. 
{Tmnia  JJiminuta  :  T<enia  Leptoctphala.) 

Taenia  diminuta  is  a  very  small  cestode,  20  to  60  mm.  (^2^  in.)  in 
length,  with  a  small  club-shaped  head  and  nearly  a  thousand  segments. 
The  cysticerci  inhabit  such  insects  as  the  asopia  famialu  (caterpillar  and 
cocoon);  the  animfabis  ei^wu^i' (belonging  to  the  orthoptera);  and  the 
coleoptera  axu  spinosa  and  scaurm  sfriatiis,  Man  has  been  infected 
a  number  of  times,  probably  by  taking  food  containing  these  infested 
insects. 

Tcenia  Mada^iucariensk  and  Tcenia  serrata  are  other  forms  rarely 
found  in  man. 


PARASrriO  ARAOHNIDA. 

Fentastema  Tenioides. — This  parasite  in  its  adult  form  is  an  inhabit4int 

of  the  nasal  fossil*  of  the  dog  or  horse »  though  it  may  also  occur  in  man 
both  in  this  and  in  the  larval  form.  The  ova  are  ejected  during  sneezing, 
and  are  then  ingested  by  man.  The  larvae  are  found  in  the  liver,  lungB, 
and  kidneys. 

Sarcoptes  (Aeartts  Scabiei). — This  insect  produces  the  akin  affection 
known  as  ''*■  the  itch,'*  or  ftcahim^  an  affection  more  common  in  Europe 
than  in  America,  where  it  constitutes  only  about  4  or  5  per  cent,  of  all 
cases  of  skin  disease.  It  is  most  prevalent  among  the  poor  and  the  un- 
clean. The  female  is  visible  to  the  naked  eye,  and  is  about  0.5  mm. 
(tsV  '^')  ^"  length ;  the  male  is  about  0.25  mm.  (y^  in.).  Both  are 
nearly  as  broad  as  they  are  long. 

The  parasite  penetrates  the  skin  and  lives  in  a  burrow  or  euniculns 
that  it  makes  for  itself.  The  female  lives  in  the  end  of  the  burrow,  which 
may  contain  a  number  of  ova,  and  appears  as  a  minutCj  brownish-black, 
dotted,  sinuous  line,  situated  chiefly  in  the  cutaneous  folds,  where  the  skin 
is  mostly  delicate,  as  between  the  fingers.  Secondary  skin  lesions,  due  to 
scratching,  are  common.  Sulphur  ointment,  well  rubbed  in  after  hot 
bathing,  is  usually  quite  efficacious. 

Sarcaptes  scabiei  hommis  is  a  variety  of  the  preceding  that  infests 
other  animals  (cat,  dog,  cow,  honse,  wolf»  goat,  camel,  etc.).  Occasionally 
it  may  gain  an  entrance  into  man's  skin,  but  dies  simultaneously  in  the 
human  host,  although  many  invasions  may  occur. 
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I#ft1  AtwlMHMi  (//arv€$i  BM0y--The  most  oofmnioo  of  several  ya- 
flMii^  Hf  a  rrifV;  fif  a  r^lmh  tf^n^  haring  six  legs  anned  with  claws  and 
^hty  mM$^lih\^,  It  aruMn  zm^mg  knr  boshes  and  thus  appears  about  the 
Mtkffm  and  l^r^.  It  partiallj  penetrates  the  skin,  boring  only  far  enough 
mih  it#  Mb//rt^  tbiek  bi'a/1  to  procure  nourishment.  Artificial  dermatitis 
m*/  b«  ytitAnc4sA  }fj  the  irritation  of  scratching.  Mercury,  solphur,  and 
li*pbthoi  r/iritm^ts  suffice  to  destroy  the  parasite. 

D«mod#x  FoUeulomm  {Comedo  Mite). — This  minute  parasite  may 
\m  t^%]irmmi  frtjtn  swollen  sebaceous  follicles  of  the  nose,  cheek,  and 
ttiimr  itnrtM  tit  the  face.  It  has  a  worm-like  body  with  very  short  legs, 
Ati'l  \n  only  about  0,2  to  0.4  mm.  (^  in.)  in  length.  It  is  not  known  to 
produce  acnci  as  was  formerly  supposed. 
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PBDIOULOSIS. 
{PhthiriasU.) 

Xilot  or  ptdlouli  live  on  and  attack  the  skin.     Three  forms  are  foond 
%\\\  limn  :  />f*t/iV«i/«4ir  f*npiti9^  pediculua  corpori^^  and  pedieulus  pubU. 


Tho  /»r»(/iVfi/iiir  camH9  is  whitish  or  grayish  in  color,  aboat  1  mm.  (J^ 
\\\x)  IwWfi  (iimloV  nnd  lias  six  legs  under  the  front  part  of  the  body.  The 
ovi|mi^>ii!i  foiiuiio  Ih  lUHirlv  tw*icc  as  long  as  the  male,  and  lays  from  fifrr 
h>  i^i|thtv  <*|t|pt  on  the  hairs  within  a  week.  These  oTa,  or  *'iiit8,'*  aa- 
tuiv  ill  m^ii  thi\H>  to  oight  da  vs.  Itching  is  the  most  promiiieiit  arap- 
t^viii»  auU  ai\  tvnoiuatous  oruption  above  and  behind  the  ears  and  in  the 
iitH^k  \?*  ortou  ,iss^vi»ttHl,  **  Plica  pi^lonica  *'  was  a  phrase  once  «9ed  lo 
d<v»\|iih}^to  x\w  \\\MXk\\  ivndition  of  the  hair  in  extremrfv  dirty,  eraser. 
aihJ  K^i^c  uo^l^vtisl  o;i.<^\<  of  ht\id-lice. 

I>Mionhi«  V««timent<knim  (^('*i>ri>  rwV — This  loose  inhabit  a^jre  oftea 
iho  \^KMh\nc  iK:^«  tho  Kviv  it5«»oh\  It  is  lartr^r  than  the  be»d  kiS<«.  aac. 
lA*^  tho  '.-^ttx^r.  \uv>\t>:i  sK^mK^  Th<^  nits  aane  found  wiih  diiBcahx  ca  ae 
libtM's  ^Nf  tho  witacrolv><h:Uir,  1;  shirks  bkxJ  thromrh  a  TVv>&o6cas  zuMgvc 
iiuo  tho  >^xNAt  xvNr<>s.  And  3ttV<sr  w.ihvinkwin^  kare^  ji  SLi^xi^e  iteaKrri^af): 
v^wi  Irr  t>^:  xNr,  v.f  :hc  sV:ri  ^s  rtrvviac^e^i.  airi  '.t  z^i  casies.  ^^  n.  fja:T 
ui^^iuvv  ^1^.0  ^:\\it  r,v.*As^o*;  v-^jaj5S  <  U»^  st'^i  r<ic^:«]M$  scajy  asic  cxise  IcT- 
i^^Ttr^i  ^^  3^:'A,vv^.;  :^  aj:?»(>4^^»«r  v    Yi>t  ^•5. ins  im  xraicioir  ar^  aiiziKiEC ^axDc. 

TNM^'^^m  «r  r^t)£inas»  Pa)»    .^>jL'-i/.Mkr  .  — !riii?  »raBiir  j^  mc  imuM 

■.%v   Jv  V  ,  <  t^    •       s,    >^i  I-        .:s   s:a    •t*cs 
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nits  are  abundant.  Saturating  the  hair  and  scalp  with  kerosene  oil  for 
twenty-four  hours  uBiiall y  kills  the  parasites,  Bodi^-!ice  may  be  destroyed 
by  scalding  the  underelothing  and  hot-troning  uarefully  about  the  seams. 
A  hot  soap-and-water  bath  is  sufficient  for  the  body,  and  sedative  and 
antiseptic  ointments  may  be  useful  adjuvants.  Mercurial  and  beta- 
naphthol  unguents  usually  suffice  in  treating  for  pedieulus  pubw.  Prof. 
J,  V.  Shoemaker'  affirms  that  naphthol  is  a  remedy  that  seems  to  meet 
the  indications  presented  by  the  three  forms  of  the  disease ;  he  prepares 
it  as  follows  : 


^.   Beta-naphtol, 
Cologne  water, 


5j(4.0); 
f3iv-vi  (120.0-178.0).— AL 


Oimex  Lectulatiiis  or  Bdd-hiig. — This  too  well-known  parasite  is  flat, 
brownish-red  in  color,  and  from  2  to  5  mm.  (^-|-  iB.)  in  length.  It  in- 
fests beds  and  public  vehicles,  emitting  a  disagreeable  odor.  It  is  a 
blood-sucker,  and  causes  considerable  itching,  local  irritation,  and  urti- 
caria even  in  some  persons,  while  others  are  unmindful  of  their  attacks. 
Sulphur  fumii^ation  and  mercuric  cblorid  applications  to  the  harboring 
places  of  the  bed-bugs  are  effectual  destructive  agents.  Saturated  sodium 
bicarbonate  solution  will  relieve  the  burning  and  itching. 

'Bvl&x  IrtitaJiB  {Co7?irnon  Flea). — This  *' ubiquitous '*  parasite  is  from 
2  to  4  mm.  (^-i  in.)  in  length,  black  or  (when  filled  with  blood)  brown- 
ish-red in  color,  having  six  legs,  the  hind  ones  of  which  are  relatively 
very  large  and  powerful,  enabling  it  to  jump  many  times  its  own  height. 
A  flea's  bite  causes  a  sharp  sting,  and  leaves  a  slightly  raised  red  spot. 
Treatment  is  the  same  as  for  the  preceding  insect. 

Pnlex  PdQdtrana  {^' Jifjt/er ''). — This  parasite,  also  called  ''sand-flea,** 
is  indigenous  to  the  West  Indies*  South  America,  antl  the  Southern 
States.  The  impregnated  female  penetrates  the  skin,  and  especially  that 
of  the  feet,  for  purposes  of  ovulation.  As  the  distention  with  the  eggs 
occurs,  swelling,  pain,  and  even  ulceration  may  appear.  The  aand-flea 
is  a  Bimall,  egg-ahaped  insect,  about  half  the  size  of  an  ordinary  flea, 
brownish  in  color,  and  exceedingly  resistant  to  crushing  force.  Propht^- 
laxis  in  regard  to  foot-wear  is  necessary.  Essential  and  antiseptic  oils 
may  also  be  put  on  ihe  feet  or  stockings. 

Ixodes  ( Wood-tkky — There  are  several  varieties  of  tick-  or  wood- 
louse  that  may  attack  the  human  skin,  among  which  ixodes  aHipictiis  is 
supposed  to  be  the  most  common.  Ixodes  ru*muM  and  ixodes  botfis  are 
found  on  horses  and  cattle.  They  are  blood-suckers,  adhering  to  the 
skin  very  firmly,  and  wheals  may  be  produced  by  them.  A  drop  of  tur- 
pentine, or  of  some  such  essential  oil  as  anise  or  rosemary,  will  cause 
them   to  loosen   their  hold. 

Bennanysaus  Avium  et  Gallins. — These  bird-  and  fowl-insects  are 
small  and  grayish-white  in  color,  and  may  attack  the  human  skin  and 
cause  eczematoua  eruptions,  owing  to  the  scratching  induced  by  the 
irritation. 

Onlicid®  {Mosquitoes  and  Grnats). — The  blood-sucking  jnosquito  (i-uiex 
auxifer)^  so  well  known,  may  also  transfer  to  human  beings  the  filaria 
sanguinis  hominis  and  perhaps  the  plasmodium  malariie. 

The  gnat  {culej:  pipiem)  is  very  troublesome  during  certain  seasons, 

»  A  Praedcai  TrtntUe  on  DitteofteJi  of  the  Siiii,  p.  849. 
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particularly  along  water-courses  and  in  wooded  diatricte.     Its  bite  i« 
quick,  sharp,  and  stinging. 

The  Mnido  (leech)  is  a  pajrasite  that  sometimes  attaches  itself  ta 
bathers.  In  the  tropics  it  has  been  known  to  cause  severe  bites  and 
inflainmatton. 

The  bites  and   stings  of  bees,  waspa,  spiders,  and  ants  have 
known  to  cause  considerable  inflammation,  edema,  and  blood-| 

Zstiidffi  {Bot-jlie%y — These  may  become  parasitic  in  man  in  the  laml 
form.  Species  of  the  hydoxerma  and  dertnatohia^  that  infest  ike  skta 
of  the  horse,  ax,  goat,  etc»,  have  also  been  observed  among  the  Central 
and  South  American  Indians.  They  burrow  beneath  the  skin  of  tie 
abdomen,  scrotum,  and  other  regions* 

Mujscids  (Commtm  FlieH), — ^ Common  flies  affect  the  skin  of  man  bj 
depositing  eggs  in  wounds.  The  ova  hatch  within  twentj-foor  kom 
sometimes,  and  the  dipterous  larvse  may  swarm  to  make  tlie  so-eaUsd 
''  living  "  wound  or  sore  {myiamB  vidnerum).  The  larvse  or  maggods  ds 
not  penetrate  the  tissues,  however.  The  principal  flies  thai  infest  wonadi 
are  the  flesh-fly  (mreophila  camaria)^  the  blow-flv  {eallipkara  PciwiifsrisjL 
the  screw-worm  fly  {compBomyia  macellaria)^  and  the  ordinary  hoMc  fly 
(mtisea  domegtiea). 

Internal  myiasis  may  also  be  caused  by  swallowing  the  ara  of  thoe 
flies-     The  larvae  may  thus  be  vomited  or  defecated* 

Epidemic  urtirana  is  often  caused  by  the  migration  of  the  caterpillar 
(cuethocampa).  Among  other  parasites  that  iittack  man  and  inhabit  pat* 
ticular  regions  are  the  following:  The  9imulium  reutan^f  or  CTeeptag 
gnat  of  Sweden  ;  the  seroot-Jly  (zimb)  of  Abyssinia  ;  the  urinlsa  ( 
a  virulent  bed-bug  in  Brazil ;  the  hceniatopata  pluvialis  (Cl6|^  of  the 
West  Highlands, 
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Acute  articular  rhi^umatism,  *205 

tract,  tubi^rculiMis  of,  307 

^^^^1 

ascending  (mralysiii,  1069 

AUorrhythmia,  673 

^^^H 

cause,  I07n 

Amblyopia,  toxic,  1043 

^H 

definition,  1069 

Ambulatory  forma  of  inflnenjca,  164 

^1 

diaguofiii,  1070 

Amoeba  coli.     (See  />^*#ij/ery.) 

^^^M 

etiology,  1070 

dysenteriR*,  IW 

^^^H 

pathology*  ^^>^ 

prognosis  and  treatment,  1070 

Amyloid  degeneration  of  heart,  664 

^^^^ 

kidney,  definition,  970 

^^^H 

reflexes  iti.  nm 

diagnosis.  072 

^^^^ 

symptoms,  1070 

etiology,  fl73 

^^^H 

Bright'!*  disease*,  97H 

pathology,  y7f) 

^^^1 

catarrhal  inistritia,  753                                [ 

prognosis  and  treatment,  972 

^^^H 

Iaryiijfitl8»  477 

symptoms,  973 

^^^H 

chorea.  1148 

urine  in,  973 

^^^H 

cystitis.  1010 

Anemia,  423 

^^^H 

delirium.  11 33 

bloml  in  simple,  424 

^^^1 

fatty  degeneration  of  the  oew-bom,  422 

cbloriv,  3<r2 

^^^H 

febrile  jaundice,  370.     (See   WeiVt  DU- 

definition,  423 

^^^H 

fa»e, ) 

idiopathic,  430 

^^^H 

gaatrO'int«atinal  caturrh,  8<>4 

infaiitnni  ps(*udo<letikieml<»,  453 

^^^^1 

hemorrhagic  eticephalitis.  1118 

pathoh>gy,  453 

^^^H 

iutersHtini    non -suppurative    nephritis, 

symptoms.  453 

^^^H 

iwr> 

of  simple,  424 

^^^^1 

myelitis,  1070 

primary  or  essential,  424 

1 
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^^L               Anemia,  prognvHive  peraioloiis,  430 

1 
Aortic  regurgitation,  mnriziai'  in,  008 

^^^^H                secondary,  437 

pulse-traeiug  in,  606 

^^^^^B                simple  ur  benign,  424 

Quincke's  capillary  pulae  in,  007 

^^^^^r                splenic,  45-i 

stenosis,  609                                                        ' 

^H               Aneurysm,  1)86 

murmur  in,  611 

^^K                       arterio-v^rjunsp  B96 

Aphasia,  1124                                                             ' 

^^^^           axiAi.  em 

motor,  1124 

^^^^m               cardiac.  t}Si 

Musory,  1126 

^^^^H                congenital,  m& 

Aphtha  cachectica,  701 

^^^^H                 detlnitioii.  686 

Aphtbongia,  1065 

^^^^^H                differential  diaguosisp  693 

Aphthous  fever,  375v      (8«e  Em^^mJ^mm0^ 

^^^H               diBseoCing.  BHti 

Disease.)                                                       ] 

^^^H               fkl8e,68t^ 

stamatitis,  700 

^^^H               fnaiform.  686 

diagnosis,  701 

^^^^H              miliary,  tim 

proguoeiB  and  tre^tmeot^  701 

^^^^H               of  abdtmiirial  aorta,  696 

symptoms,  701                                            . 

^^^^^H                of  celiac  ax  IK,  il97 

Apoplexy,  cerebral,  1119 

^^^H 

ingravescent,  1121 

^^^^^H                of  hepatic  artery,  607 

serous,  1121 

^^^^^H               of  jiulni unary  artery,  697 

Appendicitis,  816 

^^^^^H               of  spleuie  artery^  68^ 

anatomical  aapect,  817 

^^^^H               of  tbr^racic  aorta.  687 

bacteriology,  821 

^^^^H                patl»i»lngy  Bod  etiology,  68d 

cbronic,  8*28 

^^^^^B                p«ri]iberal«  iirHi 

clinical  history,  821 

^^^^^H                       arteries  irt,  691 

consequences  of  perfomtioii,  819 

^^^^^H               phyBical  signs,  690 

definition,  816                                                  1 

^^^^H                priiguoBis,  694 

diagnosis,  825 

^^^^H                 pulse  In,  ml 

from  acute   liit«atiiud    obatttirtiQii, 

^^^^m                sacenlated,  686 

«27 

^^^^H                Bpliygnnigraphic  tracing  in,  891 

from   acute   tuhemulftr  pcntoititii» 

^^^^^H                aymptou^^;,  fi87 

827 

^^^^H               traclical  ttiggitig  in,  692 

from  extra-uterine  pre^ancy^  8S7 

^^^^P               treatment. 

from  indigestion.  626                                 | 

^^^^■^                 varieties,  (i86 

from  peri nepbrt tic  ahaoesa*  888 

^^F                 Angina  Lndovici,  713 

from  renal  colic,  826 

^^^^^                  niAli^riiUt  li^l 

from  typhoid  fever,  827 

^^^^^                pectoris  67.^ 

local  measures  in  treatment,  631 

^^^^H                        diaj?nosifl  from  pscn do-angina,  676 

pathology  of  catarrhal,  «17 

^^^^^^^B               etiology,  676 

of  int*ratitial,  618 

^^^^^^^H               (la  til  CI  logy,  676 

of  ulcerative,  818 

^^^^^^^^^              prognosis  and  treatment^  677 

phj'sical  signs,  824 

^^^^^P^                     symptoms,  676 

recurrent  or  relapsing,  889 

^^^^H                 Yiisomotoria.  676 

surgical  aspect  in  tr«atment,  830 

^^^^"          Anglonoiirotic  c<letna,  1187 

temperatnre-cbart,  825 

^^F                 Anbydrtiniii,  423.     (See  Anemia.) 

treatment,  831 

^^H                  Aniiimt  para^iitie  diseases,  1241 

Apraxia,  1125 

^^^1                  Ankvlostmnnm  duodenale,  1246 

Apyretic  forms  of  inflneojEa*  183 

^H                 Anorexia,  791 

Arsenicism.  1223 

^H                 Anterior  ]>yliomy€litis,  definition,  1080 

Arterial  scleroiiia,  682 

^H                               etiology.  inH4) 

clinical  history.  684 

^^H                                progniKsi?^  and  treatment,  1061 

definition,  682 

^H                                re6e}Ci^  iu,  1061 

diagnosis,  685 

^H                                iiyuiptoms.  1061 

etiology,  6a3 

pathology,  682 

^^m                 Anthrax,  liT^) 

prognosis  and  treatment,  068 

^H                          baciHits.  STx^ 

Arteries,  aneurjsm  of,  886                                       ' 

^^m                         diagnosis,  .^7 

^H                           edema,  :i56 

diseases  of.  681 

^K                         external,  3.% 

Arthritic  muscular  atrophy,  1207 

^^R                         imnj unity  in,  356 

Arthritis  deformans,  391 

^r                           internal  ,357 

acute  fonn,  394 

1                               manner  of  infection,  356 

bacteriology,  392 

ptttbohjgy,  a^S 

causes,  392 

prognosis,  ;i58 

diagnosis,  395 

prophylaxis  358 

pathology,  392 

treatment,  aiti 

symptoms  of  chronic  fomL.  38S 

Antipncnmococcic  serum,  158 

trt*ntment.  :i»5 

1                         Antistreptococcic  sernin,  190 

varit^ties.  ;J94 

Antitetanie  serom,  365 

gonorrheal,  216 

Aortic  incnni|H?t^ncy  or  insuflldenoy,  603 

in  cerebro-spinal  menfniritii,  130                     < 

,                                regurkNtiiiinn,  m 

Arthropathies  in  locomotor atesiftk  1089 

blood -eu*mt  in,  606 

Ascaris  ulata.  1246                                                       i 

^                                       Corrigan  puise  in,  607 

lumhricoide^,  1243 

f                                  ^^^^^r          jypEX,             ^^^^^             1271        ^H 

Aacite8,930 

Bacterium  coli  commune,  112                                       ^^^| 

ftdiposus,  930 

of  cerehro  «ipinal  meningitis,  127                         ^^^| 

chantct4^r  of  fluid  in,  933 

Barrel-shaped  chest  of  emphysema,  534                   ^^H 

definition,  930 

Basedow'ji  disease,  462.     (See  Exophthalmic          ^^M 

diagnosis  from  chronic  pcritonitii,  933 

GoHer.)                                                         ^^M 

from  ovariaQ  cyst,  932 

Baths  in  scarlet  fever,  245                                           ^^^1 

etiology.  930 

in  typhoid  fever,  55                                               ^^^H 

auid  ill.  930 

Beaded  ribs  in  rickets,  409                                       ^^^1 

patholijuy,  i*30 

Bed-bug,  1267                                                            ^^M 

pbyBical  siRQs,  931 

Bed-sores  in  typhoid  fever,  66                                 ^^^1 

proguosis.  933 

Beef  tape  worm,  12()I                                                    ^^H 

Bymptoms,  933 

Belt's  palsy,  1054                                                              ^^H 

trealmeDt.  933 

Beri-heri,  1035.     (See  Endemic  NeuriiU.)                  ^^H 

Asiatic  cbolerSt  1X0 

Bern  hard  t's  distnrbanci^  of  sensation,  1197            ^^^| 

Astaaia-abasia,  1185 

Bieralcki's  By m ptoni ,  1 136                                        ^^H 

AsterfOjfJiosis,  1087 

Bile -ducts,  rjArcmoma  of,  866                                     ^^^1 

Asthma,  4*?7 

steuosiii,  867                                                             ^^^H 

bmeitrhial.  497 

Biscuit,  glutin,  No.  1,  386                                           ^^^1 

cardiac,  (Htl 

Bloek  death,  171.     (See  Bubmic  H^^tu.)                  ^^M 

ciiiiical  history,  498 

vomit,  122,  123                                                        ^^M 

con  me  anrt  ]iro|£(K#si»,  fiOO 

Bladder,  dtseases  of,  1010                                           ^^B 

Curscliiimnti's  spirals  in,  ^99 

hemorrhage  of,  1015                                            ^^^1 

definition,  497 

neoplasms  of,  1015                                                ^^^1 

diiigtHxsin,  r/Xi 

neuroses  of,  1016                                                   ^^^1 

duration  of  attack,  490 

Bleeders'  disease,  419,     (See  HtmophUia,)                ^^M 

etiolo}^;  497 

Blood,  diseaaes  of,  423                                                       H 

hay-,  475 

in  amemia  infantum  peeudo-leuk»mlca^               ^H 

pathology,  497 

453                                                                 ^^M 

reflex  caused  of  broncliiatf  497 

in  chloroaia,  428                                                 ^^H 

renal,  9G8 

iu  leakemfa,  444                                                ^^^1 

treatment,  500 

in  progressive  pernicious  anemlA,  434              ^^^1 

Ataxic  panijjleKii»t  1093 

in  pseudo-leukemia,  451                                      ^^^1 

AtelectafliH,  pulmonary,  525 

in  purpura,  418                                                        ^^^H 

Atheroma,  7&J 

scurvy,  412                                                           ^^^H 

Athetosis,  lir>4 

in  secundiiry  anenila,  437                                     ^^^| 

Atrophy,  acute  yellow*  887 

in  simple  anemia,  423                                          ^^H 

deli  nition,  887 

i  n  ty  t>h  o  i  d ,  22,  40                                                 ^^H 

diagiio«i».889 

Boiled -ham  appearance,  908                                         ^^^H 

etioloify,  887 

Bothriuei  phaliis  latu^.  1262                                          ^^^| 

liver  in^  887 

Bovine  tubcnuioFiiH,  2<>7                                              ^^^| 

pathology,  807 

inmruUtion  with,  270                                          H 

phyi*ical  Bigiia,  888 

Bracbycardia,  ti7]                                                               ■ 

pniKUosif!,  884) 

associated  with  neurosis,  672                                      H 

ftvmptoms    and  phyilcal  aigiiBf 

diagnosis,  675                                                                 ■ 

8SH 

etiology,  672,  674                                                    ^J 

treatment,  889 

pathology,  672                                                        ^^^^1 

uriue  in,  888 

physical  signs,  675                                                ^^^^H 

Aatumiial  catarrh,  475 

prognosis,  675                                                        ^^^H 

symptoiii$i,  fJ74                                                      ^^^| 

Bacilli  B,  Achalme'*,  206 

treatment,  (i75                                                       ^^^H 

comma.  Hi! 

BTuiri,  abscess  of  1117                                                           ^M 

fly?^MilericuH,  104 

an  d  ni  e  n  1  n  ges .  d  iseaftes  of,  1 1 08                                  H 

icteroides,  121 

anemia  of,  1112                                                             ■ 

or  anthrax,  355 

disturbances  of  circuJatioo  of,  1111                           H 

tojiin,  llTiH 

edema  of,  1113                                                                  ■ 

of  diphtheria,  1^3 

emboli  and  thrombosis,  1113                                         H 

diagnostic  value,  189 

hyperemia  of,  1111                                                   ^^^B 

msium-r  of  a  tain  J  ng,  184 

inflammation  of,  1117                                         ^^^H 

of  Eht-rlh,  22 

sclerostanf,  IK^)                                                   ^^H 

id"  E landers,  351 

softening  of,  1113  1115                                         ^^M 

ctf  hydrophobia,  359 

tul>ercnlosis  of,  31 H                                                 ^^^1 

fif  influenza.  IIU 

vjkscular  degeneration  of,  1116                            ^^^^| 

of  leprosy,  349 

Break-bone  fever,  1(S9.     (See  Dengue,)                      ^^H 

of  jdtifjue,  172 

Breast  r»!i tig.  675                                                                 ^^^H 

of  syphilis,  330 

Bronchial  asthma,  497                                                  ^^^H 

of  tetanus,  362 

diagnosis,  497                                                  ^^^H 

of  tubercaloeis,  266 

pathology^  and  etiology.  496                        ^^^1 

distribution,  267 

physical  signs,  496                                       ^^^| 

of  typhoid  fever,  22 

of  typhus.  HH 

symjitoms,  496                                                ^^^^H 

of  yellow  fever,  121 

stenrifiis,  497                                                                ^^^H 

pestia  hnhotiioB,  172 

BrouehieetasiA,  -193                                                       ^^^H 

tusaiH  convui«ivtt.256 

diagnosis  from  taheronlosU,  495                       ^^^| 

■ 
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Broticbieetasis,  etiology,  4M 

Cardiac  ni u  rui  u  rs  i  ii  m  1 1  ral  regn  rg{ iatio&»  61 1    ■ 

liistolop>.  ^9* 

in  mitral  stenosis,  6X5                           ■ 

physical  signs,  495 

i  11  |in  I monary  rcgii  r^i  tation,  025         ■ 

prognosis,  49ri 

in  pulmonary  slcOi^sis,  626                  fl 

syiiiptoms,  401 

in  trirnspid  regurgitation,  iS2X            H 

titjatmeiit*  4^1 

in  tricuspid  stcnofila,  624                ^^^| 

Bro  1 1  <:li  i  t  i  s.  ac u  1 1\  485 

throrahosis,  630                                    ^^M 

capillary,  518 

Carflialgia,  789                                             ^^M 

catarrhal,  484 

Qardio.spa9m,  788                                            ^^H 

physical  fiignt,  488 

Catarrh,  intestinal,  797*                                 ^^^| 

chronic,  ASU 

Catarrhal  bronchitis,  484                             ^^^H 

clinical  vnrit^'tii^  4B0 

fever,  165                                                  ^^H 

diaflrnosis  from  jmlmoiiary  tuherculoeiB, 

laryngitis,  477                                       ^^^H 

490 

Celiac  diaeaae,  809                                          ^^ 

from  pneumonia,  487 

Cephalodynia,  367.     (See  Mu$tuU0^  Wkmm^  ■ 

etwnopbilic,401 

Himt.)                                                      M 

fibritions,  503 

Cerebral  hemorrhage^  1119                                  B 

plikslic,  &n 

palsies  of  childhood.  1137                      ^^M 
Oarebro-fipioal  iVver,  or  lueuiniritia,  ]9S^^^| 

trcAtmont,  602 

Brouch'jc<.^le,  4iiO.     (Sec  Omttr.) 

meniugitiE!,  abortive  form,  131          ^^^H 

Branch»-pnpumonia,  518 

arthritis  in,  130                               ^^H 

aU'kctasis  in,  518 

bacteriology,  127                             ^^^H 

blood  in.  511} 

com  plica  lions,  131                            ^^^H 

c*'rfl>Ril  ty\K\  521 

cutaneous  sym|ttomft,  129                    H 

diagnosis  from  l<^bJl^  pncQmonia,  522 

difri;renti»rdiHgnosi».  IS£                    ■ 

duration,  5i*l 

durathm  and  proguotfia,  133                 B 

etiology,  519 

f  11  hn  ]  n a n  t  or  apoplectic  totm^  131       ■ 

gniR-nil,  522 

history,  125                                                 fl 

inorlud  aiiiilomy,  519 

immunity  in,  133                                 ■ 

patbology,  51 « 

incubation,  127                                     ^ 

physical  *«igns.  520 

intermittent  rom\,  131                 ^^^1 

prognosis.  523 

Kernig's  nign  in,  130                      ^^^H 

Rpiita  in,  5*iO 

Im'al  remetlie.^  tu,  134                     ^^^H 

^^^^^^K 

tn-atnient,  524 

Intnbar  ptiticture  in,  132,  134              ^M 

^^^^^^^ 

tnberciiliir,  522 

micro-organism.  127                               H 

^^^^^^^ 

Brorit  horrhca,  A90 

mi  id  or  rndinienUrj*  form,  131         H 

^^^^^^^1 

Brown  atrophy  of  heart,  064 

modes  of  eon  veyaticx?,  127                    ■ 

^^^^^^P 

Brown-St'ipiard's  spioal  paralysis,  1084 

mortality,  133                                    ^^^M 

^^^^^^V 

Bra  it  do  diabU^  427 

nervou<i  symptoms,  188                ^^^B 

^^^^^H 

Buhonic  plapui%  171                                            , 

pathology,  126                                 ^^^H 

^^^^F 

Buhl's  disease,  422.     (Seu  Aevle  Faitp  Degen- 

predisfioAinfr cauaea,  18?              ^^H 

^^^K 

eration  ofthr  Xnc-born.) 

sequel®,  133                                        _^^H 

^B 

BolUar  paralysis,  inm 

smafl-}iox  aiad,  S28                         ^^H 

symptom  St  127                               ^^^H 

^^^H 

Cachexia  in  cancer  of  stomach,  778 

treatment,  133                                 ^^^| 

^^^H 

malarial,  91 

typhoid  form,  131                            ^^M 

^^^H 

paehydermiqne,  466,     (See  Myxedema.) 

Cteatodca,  1255                                                        ■ 

^^^P 

Saturn  1111%  1221 

Chalicosis,  539.    {Sm^  PurHmonolumia^iM,)         ■ 

^^^V 

ayphilitjc,  335 

Charcot's  disease,  1099                                           ■ 

^^^p 

€klum)  dbeane,  1186 

Chicken -pox,  234.     (See  VarietiUi^                   ■ 

^^^ 

Calculi,  hiliary,  858.     (See  CkoMHMatit,) 

Chills  and  fever,  79.     (See  MiU^trimJ^               ■ 

f      .'■ 

pjinereatic,  917 

Cbloro-anemia,  302                                                  ■ 

renal,  1^72.     fSee  NephroiUUanM.) 

Chloroma,  455                                                    ^^M 

CalniettL'a  Bc^rntn,  ^\ 

Cnilorofiiii,  425                                                 ^^M 

C!aniP'fevt-r,  «7.     (See  Tophus  Fetter,) 

blood  iD,42B                                           ^^H 

Caplllurj  bronchitis,  518.   (See  Brmdnhpnett- 

complexion  in,  426                               ^^^| 

mouin.) 

diagnosis,  428                                         ^^H 

Oftrciiionia  of  esophagus,  730 

facart-mnrmnrs  in,  427                         ^^^M 

of  intestines  €m 

^^M 

of  livpr,  t<Jm 

malaise  in,  426                                         ^^^H 

^^^L 

of  liingsi.  542 

pica  in,  426                                              ^^H 

^^^^H 

of  fKincri'ttH,  911 

rubra.  427                                                  ^^^| 

^^^H 

of  sjtomaeh,  775 

Choked  dink,  1044                                           ^^M 

^^^B 

Carfliiie  aut^nrysm.  664 

Cholelithiasi<9,  858                                           ^^H 

^^^H 

fi  Hat  at  ion.  649 

arnte  ohst ruction  in,  668                    ^^^H 

^^^B 

diwfisi'^,  5H9 

chronic  ohstniction  in«  ^60 

^^^H 

hyiw»rtrophy,  6i2 

composition  atsd   appeftraaeo  of  fcUicfr    , 

^^^^B 

iiisnffieiencyt  78J>                                            j 

calculi,  a58                                          ^ 

^^^H 

ninnnurs,  bouiir,  in  arnte  chorea,  1148 

definition,  858                                                   ■ 

^^^H 

in  ehlnrosis,  427 

dilTerential  diafmosis,  860                     ^^^B 

^^^H 

in  p<^rnicion*t  anemia*  433 

etiology,  ^58                                            ^^M 

^^^H 

in  aortic  regnrgttAtinn,  <>03 

prn^nonis,  859                                          ^^^1 

p 

in  futrtic  stenosis,  609 

rupture  of  the  duct  from^  800           ^^^| 
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m 

CbolelithiJiiij!,  symptoma,  858 

Comma  haciUus,  111,     (See  Oiotera.) 

^J 

Cbolera  AsititicH.  110 

Coiige.Hliori  uf  lungs,  504 

^^^H 

ai;fHl  stagt\  115 

CotiHtipation,  H4'J-850 

^^^^ 

bacillus.  Ill 

hygienic  treatment,  844 

^^^H 

causes,  m 

Convtilsiouii,  in  fan  tile,  1163 

^^^1 

cliiik-ail  tyfies,  116 

Cormdi's  method  of  treatinff  aneurysm,  6»4 

^^^1 

com  pi  i  cat  ions,  116 

Cow-pojc,  2:J2.     (See  V^echm.) 

^^^1 

eon  toff  i  mis  11  ess,  113 

Cranial  nerves,  diseases  of,  1041 

^^^1 

diet  in,  117 

Croup,  diphtheritic,  181 

^M 

difrepeiitial  diagTicMli,  116 

memhranous.  188,     (See  Laryngeal  Dipk* 

^t 

©ntcroclysis  in  tTf&tmeDt,  119 

thfiiitA 

^^^^^ 

epidemic.  110 

Croupfiu«  or  fibrinous  pneumonlA,  134 

^^^^H 

history,  110 

Crus,  tumors  of,  1131 

^^^H 

hypodt!rniocly,His  iii  tremtment,  118 

CuliddiiB,  1267 

^^^^1 

immunity  in,  1 14 

Cystic  kidney,  1006 

^^^H 

ioeubatimi  pornnl.JH 

Cystitis,  1010 

^^^H 

iotravetioiis  injections  in  treatment, 

acnte  iiifectioos,  856 

^^^^1 

119 

catarrhal,  lUlO 

^^^H 

lavage  in  treatment,  118 

chronic,  1013 

V 

mode.ii  of  infection,  113 

mycotic.  1012 

^^^B 

mortality,  IK* 

septic,  1010 

^^^H 

preventive  inocujation«  in*  117 

toitic,  I  on 

^^^1 

projfnosis,  110 

traumatic,  1011 

^^^H 

prophylaxis  in,  117 

^^^1 

serous  diarrhea  in,  114 

Dkositkrationb  of  the  heart,  000 

^^^^ 

siccti.  1 1 4 

amyloid,  GtU 

^^^^ 

staff e  uf  reaction,  115 

brown  atrophy,  664 

^^^H 

ay  m|)  to  Ills,  IH 

calcareouH,  B*j4 

^^^1 

temiH-rature  in,  Ha 

fatty,  tj*i0 

^^^1 

treiitmeut  of  uttack,  118 

infiltration.  663 

^^^^1 

urine  in,  115 

overgrowth,  662 

^^^H 

vkeera!  lesions,  110 

HyAline,  &U 

^^^1 

infantum,  KH,  806 

Doliriuui.V'ute,  1130 

^^^1 

morbus,  811 

tremens,  1215 

'^^^H 

nostras,  BIO 

Dementia,  alcoholic,  1215 

^^^H 

sporadic,  810 

Demode  I  folliculoram^  1266 

^^^^ 

Cboluria.  !)oJ 

Dengue,  causes,  169 

^^^^1 

Chorea,  ai^ute,  1148 

complications.  170 

^^^B 

chronic  pruKressivo,  1151 

diagnosis,  170 

■ 

electriea,  1153 

difTereiitial,  from  yellow  fever,  171 

^^B 

fihrillary.  1154 

symptoms,  169 

^^^^ 

msyor,  11.58 

treatment.  171 

^^^H 

rhythmic,  1152 

Dcrruaiiysaus  avium  et  galliuBB,  1267 

^^^B 

ChoHjiform  di:^rdeni,  1152 

Diabetes  ioai]iidnB.  3H<t 

^1 

Ctironie.  arsenieal  poisoning,  1224 

treatment,  391 

H 

cystitis,  mVA 

mellitos,  378 

H 

hydrocefihuluH,  1132 

a^-etone  in,  382 

H 

interatitiai  nephritis,  990 

acute,  381 

H 

larynffiti;*,  471* 

blood  in,  380 

H 

lead -poison  in  jr.  I'^il 

blood-test  in,  386 

H 

mercnrial  jHiisouing,  1225 

causes,  3tif) 

^1 

myelitis,  1078 

chronic.  .'IHl 

^1 

parencliymatnas  nephritis,  986 

coma  in,  38:i 

^^^H 

pericarditis,  '^HS 

cutaiieouH  symptoms,  383 

^^^^1 

progretisive  chorea,  1151 

j                  diaffnosis.  386 

^^^1 

tnbertMilosb,  '288 

diet  in,  386 

^^^^1 

Chylurift,  y-»l 

hygienic  treatment,  388 

^^^^ 

Cimex  lictalariiis,  or  bed^hnff,  1267 

infantile,  365 

^^^H 

Cirrhosis,  atrophic,  892.  893 

meilicinjil  treatment,  388 

^^^H 

Ijiliarv*  892,  8i»6 

mierobic  theorj,  379 

^^^1 

GliWi.ian,  893 

mortality,  380 

^^^1 

hypertrophic,  892,  893,  886 

nervous  symptoms,  383 

^^^1 

Laennix:'s,  89^2 

pancreatic,  385 

^^^^1 

of  liver,  891 

pathoKem^sis.  378 

^^^1 

of  luiip,  516 

pathology,  379 

^^^H 

Clicking  rale  in  tubercnlosli,  286 

Pavy*s  view.  379 

^^^H 

Coal-tar  produrt^  in  inflneiUA,  168 

prognosis,  3)^ 

^^^1 

Oilic,  renal,  972 

sexual  symptoms,  385 

^^^1 

Colitis,  wn 

special  etiology,  381 

^^^1 

aim  pie  ulcerative,  815 

sugar  in,  382 

^^^1 

Collapse  of  the  lunjfs.  525.     (See  Pulmonarp 

symptoms,  :i82 

^^^H 

At^ffftoiih,) 

test  for  acetonea,  3^ 

^^^^H 

Colon,  dilautVon  of,  846 

treatment,  386 

1 

^^^V                                                                        ^^M 

^^^^^^^^m                                                                                                                                                                                ^^^'' 

^^^^^H              Diabetes  luellitUR.  uric  acid  tkad  lueft  iu,  382 

Diseases  of  lumbar  and  sacral  |»l«3riiMt,  lOH   ^ 

^^^^^H                            urine  iu«  383 

of  niediastiuuiD.  575                                     ^M 

^^^^^B              Diabetic  ooma,  383 

of  me  11  in  gets,  1071                                          ^H 

^^^^H              Diarrhea  alba,  BOD 

of  motor  nerved  of  eyeball,  lOfT      ^^^| 

^^^^^^H 

of  muscles,  1200                                    ^^M 

^^^^^H                        of  c1 1 1 J  dreti ,  H04 

of  nervous  system,  1021                     ^^^M 

^^^^^H               Dilatation  of  heart.  649 

of  pancreas,  909                                       ^^^H 

^^^^^^H                       of  st^imaeh, 

of  peripheral  nerves,  lOSS                 ^^^H 

^^^^^^H              Diphtheria, 

of  peri  tone  am,  918                                ^^^H 

^^^^^^H                      albutuinuria  iti.  1H9 

of  phurytix,  724                                     ^^^H 

^^^^^^1                       atititoxin  treatmeut^  194 

of  pia  niatcr,  1109                                   ^^^H 

^^^^H                       bacilltis,  183 

of  pueumogastric  neire,  10G8          ^^H 

^^^^H                        blood  in.  183 

of  portal  vein,  H71                                  ^^^H 

^^^^^^^1                      causes  of  death  in,  191 

of  salivafT  glandi,  713                       ^^^| 
of  seventn  nerve,  lUBSi                      ^^^M 

^^^^^^H                      com  plica  tiou»,  188 

^^^^^^B                     diagnosis,  1^» 

of  spinal  accessory  nerve,  lOflS        ^^^H 

^^^^H                              difTereutial,  mi 

of  Bptnal  nerves,  1066                            ^^H 

^^^^^^H                       external  upplicatioos  in,  194 

of  <ipleen,  90r»                                               ^^^H 

^^^^^^H                        hygienic  treatment,  1B2 

of  » torn  lie  h,  739                                      ^^^M 

^^^^^^H                                           iti,  IH6 

in  e  t  h  ods  of  d  tagnoais,  739          ^^^| 

^^^^H                     iDcubation,  186 

of  the  btood,  423                                   ^^H 

^^^^^^B                      intubation  iti.  194 

of  the  bronchi,  484                              ^^H 

^^^^H                     laiyngeal,  188 

of  the  dnctless  glands^  423                  ^^^H 

^^^^^^^B                      local  treatment,  193 

of  the  heart.  592                                     ^^^1 

^^^^^^^1                      malignaTil,  1B7 

of  the  larynx,  477                                ^^^H 

^^^^^^1                      mmUa  uf  infuctiou,  165 

of  the  luEig^,  505                                    ^^^H 

^^^^^H                      mortality. 

of  the  nose,  471                                       ^^H 

^^^^^^^1 

of  the  pleura,  545                                     ^^H 

^^^^^^^B                       p^imlysiA  in,  1S9 

of  the  respirat*>ry  system,  471            ^^^B 

^^^^^^1                        pathology, 

of  the  suprarenal  capstilce,  455                 ^M 

^^^^^^H                             iif  {li^eiido-membrane,  182 

of  the  thyroid  gland,  45£(                    ^^^| 

^^^^^^H                      pbaryii^'eul,  186 

of  the  toD»ils,  715                               ^^^1 

^^^^^^H                        preiliapu^iiujE:  fuetors,  185 

of  the  nrinary  system^  d^r?                ^^^H 

^^^^^^H                       prognoisiA. 

of  unknown  pathology,  1141             ^^^^| 

^^^^^^H                       prophybxiFi  uji^aiuet,  Wl 

Dislocated  kidney,  937                               ^^^M 

^^^^^^H                      pseu do- diphtheria,  l@t 

Dlstoma  pulmonale,  1242                           ^^^H 

^^^^^^H                         sequel  If, 

Distomiasis,  1241                                          ^^H 

^^^^^^1                       Berum-thurapy  iu.  194 

Dorsodvnia,  3*37                                             ^^^H 

^^^^^^H                      skin-rashes  in,  18H 

Dracondasis,  1254                                           ^^^1 

^^^^^^H                       Btreptococci  and^  185 

Ductless  glands,  diseases  of,  429               ^^^H 

^^^^H                      tonsillar,  1B6 

Duodena]  uk^er,  613                                      ^^^H 

^^^^^^H 

Du  od  e  n  t  i;^,  799                                              ^^^B 

^^^^^^H                        tracheotomy  in,  194 

Dura  mater,  diseases  of;  1108                     ^^^H 

^^^^^H                       treatment. 

DyienU^ry,  96                                               ^^H 

^^^^^^H                      Qse  of  cultures  iu  diuj^nosis  of,  189 

amebic  or  tropical  form,  100             ^^^H 

^^^^^^H               Dfpbtheritie  d^^senterj,  primary,  IQl 

amceba  coli  in,  100                                ^^H 

^^^^^^H                             secondary,  105 

catarrhal  form,  99                                ^^^H 

^^^^^^B               Diplococcus  men i  uphills,  127 

cauH«s,  98                                               ^^^^1 

^^^^^^B                     Eicarlalinic,  237 

chronic  catarrhal.  107                           ^^^H 

^^^^^^1                              antitoxin  for,  237 

intestinal  irrigation  in,  106       ^^^H 

^^^^H              Dbease,  Addison's,  455 

com  pupations,  103                                 ^^^^^ 

^^^^H                     eaiason,  1186 

dietettr  treatment,  109                         ^^^^H 

^^^^H                      celiac,  808 

diphtheritic,  primary,  104                  ^^^| 

^^^^^H                       CTharcot'^,  1099 

seeondary,  105                                 ^^^H 

^^^^^^H                       of  the  coronary  arteries,  659 

hepatic  abscess  in,  102                           ^^^M 

^^^^^^B              DiBea.'^e!!,  combined  fomvs  of  cardiac,  626 

history,  98                                                ^^^1 

^^^^^H 

intestina)  ulceration  in,  lOS               ^^^H 

^^^^^^m                       of  auditory  nerve,  liXf5 

Djspeijfiia,  atonic,  789                                  ^^^H 

^^^f                              of  lilu^Ider.  1010 

chronic  catarrhal,  756                          ^^^H 

^^^^H                               of  brain  and  its  meninjpe^,  1108 

nervous,  783                                            ^^^^1 

^^^^B                                of  bn^ncbial  plexus.  1066 

Dystrophia  nmsculomm  progTe»iv»^  tflO^^^H 

^^^H                               of  eervie4il  plextia,  105<i 

^M 

^"                                 of  circulatory  system,  579 

Ejle,  cjire  of,  in  scarlet  fever,  246                      ^ 

of  cranial  nerv&s,  1041 

complications  of,  in  scarlet  fevea',  311 

of  dnra  mater,  1108 

condition  of,  in  syphilis,  335                          |. 

of  esophagus,  72H 

Ebcrth's  bacillns,  22                                             M 

of  fifth  nerve,  10f>l 

Ebstein'»  method  in  obcaitr.  1233                    ^M 

of  Klr»9o-phar>'ngeai  nen*e,  1058 

Ebnrnation  of  cartilages,  39S                       ^^H 

of  hypoglossal  nervt\  1064 

Echinococcus  disease,  12S5                         l^^^l 

of  intestines,  79t> 

endogenous*  12S6                            ^^^^1 

method R  of  diagnosis,  792                   i 

e:coi;ennnB,  1256                               ^^^^M 

of  kidneys,  9:f7 

fluid,  1256                                         ^^H 

of  liver,  851 

multtlnctilar,  1256                          ^^^H 

f 
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• 

Echlnorhyncus  gigiL%  1255 

Endocarditis,  recurrent  malignant,  598                ^^H 

mouiliformb,  1255 

dm  pie  acute,  492                                              ^^M 

Echokiucais.  1157 

syphilitic,  342                                                   ^H 

Echolalia,  1157 

inbereulootj,  291                                                   ^^H 

EcUiiipsia  iTsfanfcilU,  1163 

ulcerative,  596                                                       ^^H 

Ectopia  cordis,  679 

mural,  596                                                    ^^H 

Edema,  a ngitj- neurotic,  1187 

val  V  u  f  ar,  506                                              ^^^| 

of  brain,  1112 

varieties.  592                                                    ^^H 

of  larynx,  484 

Etitenilgia,  8-17                                                         ^^H 

of  lungs,  E5<Mj 

Enteric  fever,  17.     (Sec  Typhoid  FeterJ)                ^^H 

Ehrlicli'a  reaction  in  typhoid  fever,  43 

Emeriti  El.  cjitarrhal,  707                                            ^^^| 

Elastic  tissue  in  tubercular  sputum,  295 

croupous  or  diphtheritic,  809                            ^^^H 

Electrical  reaction  in  facial  palsy.  1054 

membranous,  846                                              ^^^H 

Electricity  in  hysteria,  1177 

phlegmouous,  809                                             ^^^| 

Electrolysis  in  aneurysm^  604 

ulcerative,  815                                                 ^^H 

Electrothermogen,  215 

Enteroclyais,  113                                                      ^^H 

Elephantiasis,  1253 

Enteroliths  as  a  cause  of  appendicitia,  BSD            ^^^H 

arai)um,  1253 

Enteroptosis,  796                                                         ^^H 

Emaciation  in  acute  tubcrculoeia,  278 

Enterospasm,  849                                                     ^^H 

in  anorexia  nervosn,  1174 

Euureais,  1018                                                         ^^M 

in  carcinoma  of  e«opbagut»,  731 

En  V  i  ro  n  men  1  in  ph  th  isiSi  32 1                                 ^^^| 

of  stomach,  778 

in  tuberculosis,  269                                             ^^^H 

in  chronic  tuberculosis.  302 

Ephemeral  fever,  372                                                  ^^^| 

Emboli.«%m  in  aneurysm,  687 

Epidemic  catarrhal  fever,  161.    (See  In^             ■ 

in  chorea,  IMS 

msa.)                                                               ■ 

in  typhoid  fever,  39 

hemoglobinuria,  422                                                 ■ 

of  cerebral  arteries,  diagnosis,  1123 

stomatitis.  375,     ( See  Fooi-awf-moui fc  Du-               ■ 

Embrocardia,  674 

t*i9e.i                                                                   H 

Emphysema,  528 

Epilepsy,  1141                                                                ■ 

compensating,  S29 

diagnosis  from  hysteriA,  1145                                ^ 

complications,  534 

etiology,  1M2                                                    ^^H 

conph  in.  531 

grand  or  bant  mal,  1143                                     ^^^1 

diagnosis  from  pneamothorax,  533 

in  phimhism,  1223                                               ^^^H 

dyspnea  in,  531 

Jacksonian,  11^4                                                  ^^^H 

hypertrophic,  539 

in  brain -tumor,  1129                                 ^^^H 

cyanosia  iti.  531 

noc  ta  mal ,  U  44                                                  ^^^| 

etiology,  530 

parozyt^nial  period,  1144                                   ^^H 

hereditary  character,  531 

pathology.  1141                                                ^^M 

pathology,  530 

petit  mal,  1143                                                             ■ 

physical  signa^  532 

post-t*piieptic  phenomena,  1144                       ^^H 

interlobular,  528 

prognosis,  1145                                                ^^^1 

nature,  5*29 

symptoms,  1143                                                ^^^1 

st'tiile,  535 

treatment,  1145                                                 ^^H 

vesicular,  528 

Epiplopeiy  for  ascites  In  drrbosia  o*"  liver,              V 

Emprosthot4jnos  in  tetanus,  363 

899                                                                     M 

Empyema,  562 

Epistaxis.  476                                                            ^^H 

diagnosis  from  pleurisy  with  eflbsion, 

in  hemophilia,  420                                              ^^H 

564 

in  scorbutus,  413                                               ^^^H 

difTerciitial  diagnosis,  564 

in  typhoid  fever,  27,  38                                    ^^^H 

method  of  James  in  trrtttment,  564 

Ergot  in  asthma^  501                                                 ^^^H 

micro-organisms  tn,  502 

Erysipehw,  174                                                           ^^ 

necej^sitatis,  5tJ4,  693 

bacteriology,  174                                                       ■ 

of  ptj  r  J  CH  rd  i  u  m ,  587.     ( See  Pt^  rulen  t  Peri- 

causes,  174                                                        ^^H 

carditis.) 

cirrhosis  of  liver  in,  175                                    ^^H 

paracentesis  in,  565 

com  plications  and  varieties,  177                      ^^H 

peptonuria  in,  563 

diagnosis  from  acute  eczema,  178                       ^^B 

pulsating,  54>4 

from  chronic  erythematous  eczema,                I 

rupture  of  air-c*ll!i  In,  563 

j^M 

Encephalitis,  aicnte  hemorrhagic,  1118 

from  ecji^niii  nodosum,  ITS                        ^^^1 

chronic  diffuse,  1118 

from  erythtma,  178                                    ^^^H 

focal,  1117 

from  urticaria,  178                                        ^^^H 

non-suppurativc,  1119 

duration,  17H                                                      ^^^H 

optic  neuritis  in,  1118 

et}rlrx*arditls  in.  174                                            ^^H 

Encejihaloiiathy,  lead,  1221 

facial.                                                                      ^^M 

Endocardjtiis,  592 

gangrEeiirisuni,  177                                               ^^^H 

cerebral  variety  of  ulcerative,  593 

incubation,  176                                                      ^^^H 

chronic  interstitial,  BMi 

local  tri  sitnieiit,  180                                              ^^H 

diagTMisis   of    ulcerative,   from    typhoid 

metbiKl  of  conveyance.  176                               ^^H 

fever.  4JH» 

mignin«».  176                                                         ^^H 

etiology  of  simple  acute.  503 

mortality,  179                                                   ^^H 

of  ulcerative  or  malignant,  5fl7 

neonatorum,  178                                                  ^^^H 

njftlignant  or  infectious  form.  596 

'*iiephro-."  178                                                    ^^^H 

micro-organisms  in  etiology  of,  594 

occurring  in  typhoid  fever,  44                         ^^H 
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Erysipelas,  i»thology,  174 

pericarditis  in,  174 

phlegmonous,  178 

"pneumo-,"  178 

prognosis,  179 

prophylaxis,  181 

pustulosum,  176 

relapsing,  178 

sequelsB,  178 

symptoms,  176 

treatment,  179 

vesiculosum,  176 
Erythromelalgia,  1195 
Esophagismus,  733 
Esophagitis,  acute,  728 

chronic,  730 
Esophagus,  carcinoma  of,  730 

dilatation  of,  734 

diseases  of,  728 

diverticulum  of,  735 

neuroses  of,  733 

paralysis  of,  733 

rupture  of,  732 

stricture  of,  734 

ulcer  of,  730 
EstridsD,  1268 
Ether-pneumonia,  150 

treatment,  159 
Exophthalmic  goiter,  462 
acute.  463 

cardiac,  physical  signs  in,  463 
chronic,  463 
iodism  and,  462 
etiology,  463 
muscular  tremors  in,  464 
treatment,  465 
Experimental  typhoid,  22 
Eyes  in  cerebro-spinal  meningitis,  129 

in  hemiplegia,  1121 

in  intracranial  growths,  1129, 1130 

in  syphilis,  335 

oculo-motor  paralysis  of,  in  brain-tumor, 
1130 

Face  in  apoplexy,  1120 
in  Bell's  palsy,  1054 
in  bul bo-paralysis,  1099 
in  disease  of  seventh  nerve,  1052 
in  epilepsy,  1143 
in  hemiplegia,  1121 

in  progressive  muscular  dystrophy,  1206 
in  syphilis,  335 
in  torticollis,  1063 
progressive  hemiatrophy  of,  1191 
Facial  expression  in  chronic  tonsillitis,  722 
in  paralysis  agitans,  1159 
nerve,  1052 

spasm  or  paralysis,  1051 
Facies  in  cholera,  115 
in  Jaundice,  854 
leontina  in  leprosy,  348 
Factitious  purpura,  418 
Fallopian  tubes,  tuberenlosis  of,  317 
False    croup,    481.     (Sec    Spasmodic    Laryn- 
gitis.) 
Farcy,  351.      (See  Glanders.) 
Fat-embolism  in  diabetes,  380 
Fat-necrosis,  019 

Fatty  degeneration  in  acute  vellow  atrophy, 
887 
in  cirrhosis  of  liver,  892 
in  i(1i<»pathic  anemia,  431 
of  heart,  ♦>."><> 


Fatty  degeneration  of  kidneys  in  diabetes* 
380 
in  phosphorus-poisoning,  800 
of  liver,  878 

in  phosphorus-poisoning,  880 

infiltration  of  heart,  662 
of  liver,  877 

kidney,  986 

overgrowths  of  heart,  differential  diag- 
nosis, 658 
Febricula,  372 
Febris  flava,  120.     (See  Yellow  Fever.) 

recurrens,  73.     (See  Relapting  Fever.) 
Fecal  concretions  as  a  cause  of  appendicitis, 
820 

impaction,  833 

vomiting,  835 
Fehling's  test  for  sugar,  954 
Fermentation-test  for  sugar,  955 
Fetal  heart-rhythm,  674 
Fetus,  endocarditis  in,  603 
Fever  and  ague,  79.     (See  Malaria.) 

catarrhal,  165 

cerebro-spinal,  125 

dengue,  169 

gastric,  754 

glandular,  376.    (See  OUndvlor  Fe9m'.) 

hysteric,  1175 

in  abscess  of  liver,  883 

in  acute  pneumonic  phthisis,  286 

in  appendicitis,  821 

in  cholera,  115 

in  chronic  obstroction  of  bile-p 
861 

in  chronic  tuberculosis,  292 

in  general  miliary  tuberculosis,  278 

in  Hodgkin's  disease,  451 

in  influenza,  161 

in  intermittent  fever,  86 

in  meningitic  tuberculosis,  281 

in  pneumonia,  520 

in  pyelitis,  999 

in  pyemia,  203 

in  pylephlebitis,  suppurative,  873 

in  relapsing  fever,  7«5 

in  remittent  fever,  90 

in  scarlet  fever,  238 

in  secondary  syphilis,  332 

in  septicemia,  200 

in  small-pox,  225 

in  sun-stroke,  12.')6 

in  tuberculosis  of  lymph-glands,  277 

in  typhoid  fever,  29 

jail-,  67.     (See  Typhus  Fever.) 

lung,  134 

malarial,  79 

Malta,  371 

Mediterranean,  371 

miliary,  374 

mountain-,  (57 

pernicious  malarial,  88 

relapsing,  73 

ship-,  67.     (See  Typhus  Fever.) 

splenic,  3.55 

spotted,  l'J5 

thermic,  373 

typhoid,  17 

typhus,  (57 

yellow,  1,>0 
Fibrinous  bronchitis,  502 

pleurisy,  548 
Fibroid  induration  of  lung,  516 

of  pancreas  in  diabetes,  379 
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Fifth  nerve»  difl«aa«s  of,  1051 

Gaatric  crisis,  1067                                                      ^^H 

puralysis  of,  KK'il 

^^^H 

trophic  I'liiiugea  ill,  1051 

juic«,  hyperacidity,  766                                      ^^^H 

J  ilariii  bronchiulis^  Ti-'iJ 

subactdity,  7K7                                                   ^^^^H 

.    liomiiiis  oris,  1254 

^^H 

tuimiti^,  Iv^'»4 

clinical  forms,  771                                        ^^H 

Itthialkoris,  J2.>1 

ComplicttCion^,  771                                         ^^^H 

leutis.  VITy^ 

diagnosis  irotu.  gastralgia,  772                   ^^^^ 

Ion.  12^ 

difl*erential  diagnosis,  772                           ^^^H 

3an|?iiiuia  homiuis,  1251 

heuiateiueais  in,  780                                    ^^^H 

distriUution,  1258 

in  sypbiUs,  li^H                                           ^^^H 

trachea  I  is,  VSA 

Gas tri  th.     i  Set^  SYn maeh, }                                           ^^^1 

FilariHMis.  1251 

acute  catarrhal,  853                                              ^^^H 

Flivtui*?iiL'C5  ill  liVHtcritt,  1174 

suppurative,  757                                             ^^^H 

Flint  s  my  mill  r  in  lieaxt  djseaae,  009 

chronic  catarrhal,  758                                         ^^^H 

Flouting  kiiluev.  t»37 

diphtheritic,  757                                                 ^^^H 

Flori<l  \ih  tb  isia,  28^,     (See  Jcttle  Phthigit,} 

758                                                               ^^^1 

Fluke,  l,loo<1-.  1242 

Gastrodynia,  780                                                         ^^^1 

liver-,  r>41 

Gastro-enteritis,  804                                                      ^^H 

varieties*^  1241 

Oastropto^i^,  747.    (See  MtUpotUum  of  8tom-        ^^H 

Folic  brigflitiqtie,  970 

)                                                            ^^H 

Follicaliir  stomatitui,  700 

GastroxyDKiii,  787                                                       ^^H 

F(if>d-in  feet  ion  and  ptoiimio  •poisoning,  1227 

Gelatin  in  hematuria,  944                                         ^^H 

Fu<)t-aiid-mi)»th  diseuse,  375 

iiyectious    in     intrameuiugeal     hemor-         ^^W 

Foot-drop,  UrXi 

rbajfc.  1074                                                         ■ 

Forei^'n  bodies  in  intestinal  obetruction,  834 

GelbtJeher,     (8t»e  Vrllmi-  Feper.)                                          ■ 

Fourth  nerve,  1049 

Geueral  lyrnphadenoma,  448.      (See  P»eu<U'                M 

paralysis  of,  1049 

hit  kf  mid,)                                                                 ^M 

Fremitus,  hydatid,  1258 

miliary  tuberculosis,  278                                     ^^^H 

tactile,  ill  t:hroiiic  tuberculosia,  2fl© 

paresis,  li:$5                                                          ^^^H 

in  ptieumonia,  522 

of  i  nsa  n  e,  1 1 .15                                                ^^^H 

French  nieftsles,  251 

d  i  a  un  r»*  is  from  ce  rebrml  typhi  lis,               H 

Friction-nib  in  aeute  peritonitis,  021 

li:;7                                                        ■ 

Fricition-Hound  in  pleurisy^  547 

stage  of  nninia  in,  1136                         ^^^H 

in  s«ro- fibrinous  |:*eri carditis,  584 

tic,  1158                                                                    ^^H 

Fried reicb'*  diwase,  nm} 

Gonito-uriuary  system,  tuberculosis  of,  :il5            ^^H 

sifcn  ill  adherent  pericardinin,  589 

German  nieasks.  251                                                         ^^H 

Frontal  convohition,  speech-center  in,  1029 

Giant  cella  in  tuberculosis,  2f>4                                    ^^H 

Gigantobfasts     in      progressive      pernicious           ^^H 

Gait,  ataxic,  loai 

anemia,  434                                                      ^M 

in"beri-beri.  1036 

Gin  drinkers'  liver,  mi.     (See  Cirrh<nU,)                ^^B 

in   diflerentiftl    diagnosis  of   locomotor 

Glandei^,  :t51                                                                ^^H 

ataxia.  lOHg 

acutc^,  351                                                               ^^H 

in  pseiido-bvpTtmpbie   muscular  parat- 

hadnusmalkl,  351                                              ^^M 

y»iH,  1204 

chronic,  a52                                                                   ■ 

in  pseudo'taU-i.  10:i5 

diagnosis,  352                                                           ^^^M 

in  spastic  ptimplegia.  im»2,  lOfH 

d  i  fler^n  t  i al ,  a52                                           ^^^| 

Gall-bladder,  djHtcntion  or  dropsy  of,  801 

immunity  in,  351                                                ^^^| 

empyema  of,  8i»2 

legions  of  351                                                        ^^^1 

fistulous  ci>mmnnic4itions  of,  863 

modea  of  infection.  351                                      ^^^H 

phle;?n)iHions  ififiammation  of,  8<i2 

period  of  in  en  bat  ion,  351                                    ^^^H 

Galloping   wtisuraption.    285.       (See   AcuU 

prognosis  and  treatment,  353                                     ^M 

PhthiJfii.) 

Glandular  fever.  37ti                                                             ■ 

Giillop-rhythni    in     fatty    degeneration     of 

diagnoAis,  377                                                        H 

heart,  m\ 

etiologv,  376                                                          ^t 

Gall-stones.  a**8.     (See  CalcHH,  Biliari/.) 

history,  376                                                   ^^M 

rt*niote  elfects,  882 

pathology.  376                                                ^^H 

tri*atment  for  removal,  985 

proirnosis,  377                                                   ^^^| 

GiilvMiio-pnnctnre  in  aneurysm,  695 

fiymptoms,  378                                                        ^M 

G'ln^dion,  liaaal  tnniors  in  or  about,  1129 

treatment.  ^{77                                                        ^t 

GanKrene,  expectoration  in.  537 

Glas>iblowers'  month.  714                                              ^^^| 

in  diab*»te«,  ,m3 

Glioma  of  brain,  1128                                                     ^^M 

in  ergotism.  1228 

Globus)  hysteriens.  1171                                                 ^^H 

in  lolmr  pneumonia,  152 

Glomeruio-nepbritis,  tn'S                                           ^^H 

in  ftaynaud's  disease,  ll&O 

Glossitis,  710                                                                 ^^H 

In  typhoid  fever.  40 

desiccAUR,  712                                                      ^^H 

in  typhus  fever,  71 

Glosao-lahio-laryngeal  paralysis,  1098                     ^^H 

of  Uings.  535 

Glosio-pbaryngea]  nerve,  1058                                  ^^H 

Gangrenous  pancreatitia,  912 

diseaMCJj  of.  \mS                                             ^^H 

fitomatitia.  707 

Glossy  skin  in  arthritis  deformans,  394                    ^^H 

Gastmlgia.  790 

Glottis,  edemn  of.  in  small-pox,  224                           ^^H 

Gwlrectasis,  748 

in  tvphoid  fever,  38                                      ^^^H 

G^Mtric  content*,  examination  of,  740 

Glutin  bisc^iit.  No,  1,  388                                           ^H 

^^^H^     1278                   ^             INDEX,                                     ^^^^^^1 

^^^^^H           GlycoBuria.  ^53 

He&rt.  aneurysm  of,  5(f4                              ^^^H 

^^^^^^H                              ta  ry ,  386 

arrhytbmta  of,  07U                                ^^^H 

^^^^^H                   m\\M  lor,  iJ54 

brown  atrophy  of,  iMM                             ^^^H 

^^^^^^H           Gmeliu's  ti-at  for  bilei  952 

calcareous  degeneraiiou  of»  0S4    _^^^H 

^^^^^1           Goiter, 

canter-rhythm  in  dilatation  of,  ^Si^^^H 

^^^^^H                  ejto)iUtiiatmic,  462.    (See  Exophthalmtt,)    \ 

congenital  atTectiunti  of,  <>78              ^^^^| 

^^^^^^H                  pliyifiail  ijirdiiu;  sIi^ub  of  ezopbtlmlmic, 

degenerations  of.  tHiO                             ^^^H 

^^^^^H 

dilatation        *M}>                                         ^^^1 

^^^^^H 

disphicenieut  of,  in  pleuri«Y«  65S      ^^^H 

^^^^^^^B                   ayiuptom^  nr«x(}pbthatmic>  44{1 

fatty.  6($0                                                  ^^H 

^^^^^^H                  thyuiiTs  ^\\i\\A  ill  tiviitmetit  af  flinple, 

induration  of,  66S                          ^^^H 

^^^^H 

(l<>4itiuK,  f((J7                                           ^^^M 

^^^^^^H                  tn-'atJiiKiit  ijf  exophtbjilmiCf  465 

hyaline  dtgtqierattoD  of,  664              ^^^H 

^^^^^^H           Gonurr Ileal  iirthriti(»,  2m 

hypertra]>hy  uf,  B42                                ^^^H 

^^^^^^H                          eiifliKHrditiA  ill,  217 

tn  piRniuioUionix,  573                             ^^^H 

^^^^^H 

Irregular,                                                   ^^^H 

^^^^^^^H 

minor  attt.*ction«.  of,  ({5({                         ^^^^| 

^^^^^^^H 

niisphicenienf  of,  Hf>7                               ^^^H 

^^^^^H           Goat, 

new  growths  of.  Ciliti                                 ^^^^H 

^^^^^^^H 

organic  niiiruium  of,  603.       (See  G^r^J^M 

^^^^^H                   dietetic  trcHtuiL^ut.  Am 

Mh  nn  H  r*.  1                                               ^_^^H 

^^^^^^^H                   ditltfrotitmt  iliuguocibf  402 

palpitation  r»f,  tifn                                ^^^^H 

^^^^^^^H                  iri^tzukir, 

pa  nkii  teii  o  f,  fi€7                                         ^^^H 

^^^^^^^B                   morbid  aiiat^iiny,  'Mfl 

rapid,                                                         ^^^1 

^^^^^^^M                  uerviiii:;;  nitiiiifeMatiuim  m,  401 

rupture  of,  GOTy                                            ^^^^H 

^^^^^^H                    piitha»<etietiid,  396 

shu|j«  of,  in  hyp«rtro|ihy,  649            ^^^H 

^^^^^^H                   prophylactic  treatment,  402 

^^H 

^^^^^^^H                  reirocudent,  ^'t89 

throinlHisis  of,  640                                    ^^^H 

^^^^^^H 

tnben-uhitsisof,  318                                  ^^^H 

^^^^^^H                   sympttiius  (>f  fteute,  3{H) 

Heart-failure  in  diphtherift,  188                ^^^^H 

^^^^^^^B                           rif  chronic,  400 

in  lohar  pneumonia,  treatment^  l^^i^^^H 

^^^^^^H 

Heat-afHiptexy,  V2m                                     ^^^H 

^^^^^^H 

Heat'CxhauBtion,  1234                                     ^^^H 

^^^^^^^^            C4raefo'rt  signs,  Aijl^l 

Heai-Htroke.  12:i4                                               ^^H 

H                                 Graiti-pousoinnp,  1226 

trmt>erattire  in,  1238                              ^^^^H 

■                                 Gnind  luiU.  Il4:t 

tnnimeut,  12:J8                                        ^^^H 

■                               GratiuJar  kidney,  9i»fl 

lleberden'ii  iiodulea,  394.     (Sea  ArikriH9  J>9- 

■                              Gmves'    dismnc,    462.        (See    Exophthalmic 

forsHnuM.) 

■                                                       Goiter,) 

Helh  r's  test,  048                                                        ^ 

■                               Green  sickiiess,  425.     (See  CMortms.) 

Hem]tteni(.'ti«iti,  762                                                      ^H 

H                               Grii^pt\  la,  1(31 

diiignij^is  fnim  hemo|>ijsis,  783          ^^^H 

■L                            Ground'Hoil,  Pcttciikufer's  theory  of,  24 

in  acute  yellow  atrophjr,  8S6               ^^^H 

■                            Gualacum-tcst  for  1>1oim1,  UI3 

in  cirrhn^i^  of  Urer,  8M                        ^^^H 

^1                             Gamiiiata  jii  utxinircd  syphilis,  333 

in  Iiyist4>ria,  1174                                        ^^^^| 

^H                                   in  eoiigcniral  ^iyphili^,  XiT^ 

in  lenkoi^ytlni-mia,  444                              ^^^^| 

^M                                   of  flrU-ric!*.  33S,  342 

Hematubinm  di^touiA,  1242                          ^^^^H 

^M                                   of  hruhi  unr!  spinal  cord^  336 

Hennitoniyeliu,  \07ti                                         ^^^^H 

^M                                   of  hiiirt,  3^il 

Hiniatorrachi.<ji,  1076                                        ^^^^1 

^1                                        nfiivrn338 

Bcuiatosoa  of  mat  aria,  82                             ^^^^^H 

^m                            ofiiui^,  :uo 

Hematuria,  942                                              ^^^M 

^H                                   of  pharynx,  3.% 

in  acute  cystitis,  101 1                            ^^^M 

^m                                     of  rectiini,  340 

in  acute  nephritis.  961                           ^^^H 

^H                                    of  iqpleen,  3^n 

in  acute  yellow  atrophy,  886               ^^^H 

H                                   of  testielcH,  MZ 

hi  blond  flu ke.9,  1242                                 ^^^H 

^H                                     of  toiiRiie,  339 

in  chronii'  tuberculosis,  309                  ^^^^B 

■^                                     Rtnicttir*^,  :J30 

i  n  eh  V 1  u  ria,  t^52                                        ^^^^B 

^H                           Onms.  hliic  line  in  lead-poifloning,  1221 

in  malaria,  89,  92                                     ^^^^B 

^B                               GuftUiNiTV  nerve,  H>ii2 

in  nepliroiithtaAis*975                           ^^^H 

in  renal  riilculuH,  975                                ^^^^B 

■                                      H\BTT-CHOUKA,  722 

scorbutus,  413                                      ^^^^B 

■                             Hiihit'Swusm.  11511 

in  tubercnlofiis  of  kidney,  315              ^^^^^B 

■                              Hair  in  typhoid  fever,  33 

Hemeriilopia,  1044                                           ^^^^B 

■                              I  In  I  hi  ci  nations  in  hysteria,  1172 

Hennanopia  in  bra  in -tumors,  1130             ^^^^B 

H                               Handwriting  in  general  paresis,  1135                 ' 

Hemic  murmur  in  chlonMla»  433                ^^^H 

H                              Harriaon's  groove  in  rickets,  409 

Hemif^mnia,  1146.     (S««  Jft^roliie.)             ^^H 

H                               Hav-fwthiya,  47<i     {See  Autumna!  CntarrhJ) 

Hemiplegia,  1121                                               ^^^M 

■                               Hay^fe\*t?r,  476.     (See  Autuimuit  Caiarrk,) 

ane.sthesia  in.  1121                                    ^^^^B 

H                             Headache  in  intracraninl  growtUa,  1129 

airophv  in,  1122                                       ^^^^H 

H                                      in  syphilis,  337 

crossed,  1121                                           ^^H 

■                                      in  typhoid  fever,  41 

diajfroosis,  1122                                      ^^H 

H                                       in  uremia,  967 

in  bratn-tomors,  1130                             ^^^H 

■                                    sick.  1148.     {Sec  Mtgrame.) 

in  chronic  nephritis,  994                        ^^^H 

■                            Heart,  amyloid  degenentioQ  of|  664 

in  hysteria,  1X72                                     ^^^B 

P                                      ^WWy          INDEX.                    ^^^f               1279 

1 

Hemiplegia  of  childhood.  li:?r 

Hepatitifl,  Interstitial,  891 

^H 

reflexea  in,  1121 

suppurative,  882 

^^^^1 

Rpa^tio)  cerebral  is,  U38 

Hepati/Jitiou,  gray,  136 

^^^H 

Hctuocbroraatosis  in  cirrUoais  of  liver,  8J>5 

red,  lai 

^^^^1 

IleiuoKlobiii  ia  anemia,  428 

white,  of  fetus,  341 

^^^^ 

Hemoglobimiria,  044 

HeiJQUogenons  Jaundice,  856 

^^^1 

diaK^iofiiB,  945 

Hereditary  ataxia,  im*0 

^^^1 

epidemic,  422 

mnacular  paralysis,  1208 

^^^H 

etiology,  944 

Heredity  in  tubcrculi>sirt,  270,  271 

^^^H 

la  Baynaud'8  disease,  1190 

Herp«»  in  cerebro- spinal  meningitis,  129 

^^^H 

paroxysmal.  945 

in  febricula,  373 

^^^H 

treatment,  945 

in  malaria,  87 

^^^^M 

Hemolysis,  caiusc-^,  944 

iu  neuralgia.  1039 

^^^1 

in  ttjxic  hemoglobiiiuriai  944 

Id  pneumonia,  143 

^^^1 

Ht'mfjfJcncardiuDi,  591 

Hirudo,  126*^ 

^^^^ 

Hem opb ilia.  419 

^^^1 

diagnosis,  421 

mia,) 

^^^H 

etiology,  420 

Hantingdou's  chorea,  1151 

^^^1 

pro^osis,  421 

HuUVhin-son's  teeth,  335 

^^^1 

symptoniii,  420 

triad,  335 

^^^1 

treatment.  421 

Hyaline  casts  in  nrine,  987,  993 

^^^^1 

Hemoptysis,  .i<>8                                                   , 

Hydatid  disease,  1255 

^^^1 

etiology,  5(19 

thrill,  1258 

^^^H 

in  aeiitc  pneQraonic  phthisia,  29 

Hydrarthrosis.  217 

^^^1 

in  emphys«.*mii.  5.'J4 

Hydroi^e|>lialtJs,  cbrouic,  1132 

^^^1 

ill  icanifreiie  of  lung,  537 

Hydrocthlorie  acid,  test  for,  in  gastric  jnioo, 

^^^1 

iit  hysteria,  1174 

740 

^^^H 

in  mitral  incompetency,  613 

Hydromyelia,  HOI 

^^^1 

in  mitral  Htt^nosis,  518 

Hydronephrosis,  1001 

^^^H 

in  onset  of  pbtliisis,  293 

intermittent.  1003 

^^^H 

in  scorbutus,  413 

Hydroperieardinm,  590 

^^^1 

in  tuhiirc Miosis,  295,  305 

in  nephritis,  961 

^^^^1 

parasitic,  512,  1238, 1242 

Hydrophobia,  (136 

^^^1 

pathology,  50t» 

Imcteriology,  359 

^^^H 

symptoms,  510 

central  nervous  system  in,  358 

^^^1 

treatMient,  512 

diagnosis,  3G0 

^^^^1 

viimriims,  510 

incubation,  359 

^1 

HemorrbaKe,  broncbo-polmonaryp  508 

mordid  una  to  my.  358 

^1 

c<?rebral,  1119 

paralytic  stage.  360 

^H^l 

extra-men  in  peal.  lOT'l 

preventive  inocnlation  in,  381 

^^^1 

in  B€Ute  yellow  atrophy,  888 

prodromal  symptoms,  359 

^^^1 

in  anemia,  43,1 

8tage  ofexcit*ment,  359 

^^^1 

in  cirrbosis  of  liver,  894 

tern pe rat urK  in,  360 

^^^1 

in  bt-mopbilia,  420 

treatment  by  attenuated  virus,  361 

^^^H 

m  infantile  «>i'orbulus,  415 

virua,  361 

^1 

m  intn^susR-eptJon,  837 

Hydrops  articnlorum  intermittens,  1189 

^^^M 

in  leu kocy  them i«,  444 

peritunfl?i.  WM) 

^^^M 

tn  malaria,  91 

Hydro  thorax,  573 

^^^1 

iu  purpnra,  417 

in  nephritis,  981 

^^^H 

in  scarlet  fever,  846 

Hypernephroma,  1007 

^1 

inacorbutufi,  413 

Hyperorexia,  7!)2 

H 

ia  taberealosii!  of  kidney.  315 

Hyperpyrexia  in  heat-stroke,  1237 

H 

in  typhoid  fever,  lU 

in  hysteria.  1175 

H 

in  yellow  fever,  120 

in  rheumatic  fever,  210 

H 

into  spinal  cord,  1075 

iu  scarlet  fever,  241 

^1 

into  spinal  meninges,  1073 

in  tetanus,  .m^ 

^^^M 

iiitra-tneniugcal,  1073 

Hypertrophy  of  the  heart,  642 

^^^H 

pnlmoDftry,  296,  508 

Hypnotism  in  hysteria,  1177 

^^^H 

retinal,  in  chronic  nephHtiji,  994 

Hypochondria  in  ueuraatheniA,  1179 

^^^^ 

vesical,  1015 

Hypoglossal  nerve,  1064 

^^^^ 

Hemorrhajfie  iliathesis,  419 

paralvsis  of,  1065 

^^^^ 

diseases  of  the  new-born,  422 

spasm  of,  1065 

^^^H 

nephritis,  i)Sii 

Hypostatic  congestion  in  typhoid  fever,  38 

^^^H 

in  variola,  224 

of  lung,  505 

^^^H 

plcurLsy,  5.^ 

Hysteria,  1168 

^^^1 

purpura.  416 

auesthesia  in.  1173 

^^^^M 

scjiflf't  fever,  241 

ataxia  in,  1173 

^^^^M 

Hi^uiorrhoids  in  cirrhosb  of  liver,  894 

cataleptic  form,  1172 

^^^H 

Hepatic  ah^eeta,  8^ 

contracture*!  in,  1172,  1173 

*^^^^l 

blood -vesaeU,  diMflses  of,  874 

convulsions  in,  1171 

^^^^ 

colic,  a58 

dyspnea  in, 1174 

^^^H 

infiltrations  and  degenc rations,  875 

fever  in,  1175 

i^^^H 

Hepfttitis,  diiniso  syphilitic,  337 

• 

a 

gymnastic  form,  1171 

1 

%m 

ltt}mUm  *4  nJliM*  l«  ^^bxArm,  113 

prv»l4cllT«,  hi  j<^Jt<?w  frrrr.  124 
ImmUi  fl«lftroiii,  mm  j 

fniatiDftfctit  fAVf^r,  m 


KidftiTf*  ■■lyWiiC  l^T^ 


dlilacmted.  437 
fijofttinp^  137.  191 


m^MM.                                            1281        ^J 

Kidney,  large  white,  986 

Lead-workors,  goai  in,  306                                      ^^^| 

luuvAbk,  940 

Lepra  allMk.  349                                                           ^H 

new  growths  of»  1007 

celH  348                                                                 ^^H 

n  iimval  of,  in  oii-ciiioma,  1009 

Leprosy,  318                                                              ^^H 

rlj;ibdoiiiTomu,  HXJ7 

^ne^tbetic  form,  3-19                                            ^^^1 

senile,  im 

bfttullu^  of,  :uii                                                    ^^H 

syiibilis  of,  312 

C^lmettc'H  Kerum,  351                                           ^^^H 

tiiberculoaia  of,  315 

diagnuiiiK,  350                                                         ^^^H 

ww.iidering,  937 

etiology,  349                                                        ^^^1 

waxr,  97») 

bistory,  34H                                                           ^^H 

Kidneys,  active  hyperemia  of,  941 

m  ac  u  1  a  r .  349                                                         ^^^H 

embolic  iiifaretiurjij  of,  942 

modcH  of  infection,  349                                       ^^^H 

in  diphthfsria,  183 

oeutral  form,  syriugomydia  and,  1102            ^^^| 

mobility  of,  937 

pathology,  Mb                                                     ^^H 

passive  byix^remia  of,  941 

progni>8i^,  :i50                                                           ^^^H 

stou«  in,  972 

»&ruiii-diagnMj«is,  350                                            ^^^^H 

KiinihuaUo,  254,     (See  Wf^oping-eouffh,) 

trt^atment,  350                                                     ^^^H 

Knee-jerk»  U^ss  of,  in  ataxia,  1085 

trupbir  alteration!]  in,  350                                 ^^^H 

iu  diphtlieria,  189 

ttiberculiir  form,  349                                            ^^^H 

in  diseases  of  lumbar  plexiiE,  1068 

Leptomeningitis,  1072,  1109                                      ^^^| 

Koplik's  si^  in  measles,  250 

acote,  1072                                                             ^^H 

OS  a  ge^iuel  to  acute  febrile  dbeaBes,  1109               V 

Lactic  ncid,  test  for,  742 

chronic,  1073                                                                J 

LasKit*!?  in  ciimnic  tiibercalosja,  293 

non ^tubercular  form.  1109                                   ^^^H 

Ln x*Jpb  thai  in  t>»,  11  HI 

t&cbe  cerebrate  in,  1110                                         ^^H 

La  gri  ppe,  161.     [See  Infiiunza. ) 

tube  real  a  r  form,  1072,  1109                                 ^^H 

Landry  "a  paralysis,  ltM)9 

Lepttia  autumnal  is,  1266                                            ^^H 

Lardaceoiia  dtrpviHTation  of  kidney,  970 

Lesions  of  cauda  et|uitia  and  cotius  turmi*          ^^H 

ill  flit  rati  un  of  liver,  875 

naliia,  1107                                                    ^^B 

I^rvEP  of  flies.  l'i(>8                                               ' 

of  spinal  cord,  segmental,  1064                                ■ 

Larval  pneninmiia,  150 

Leucin,  OiM)                                                                        ■ 

Laryngeal  crises,  1059,  1087 

iu  leukemia,  441                                                         ■ 

nf  rvea,  1059 

in  urine,  test  for,  960                                           ^^B 

Leocinnria,  TNlO                                                             ^^^H 

LajymfitU) 

Leukemia,  411                                                               ^^^H 

Larytigitis,  acuto  catarrhal,  477 

blood  in.                                                                  ^^H 

chronic,  479 

bt>uerimrrow  in,  442                                           j^^H 

edeniatoas,  4^<4 

bone^  iu  445                                                            ^^^H 

membranous,  479-482 

complications,  447                                                       ^M 

spasmodic,  4Kl 

etiology,  443                                                               ■ 

Larvni,  adductor  paralysis  of,  1060 

liver  in.  442                                                        ^^M 

anesthesia  of,  1C»61 

lymphatic,  441-440                                             ^^H 

diaea-st'S  of.  477,  1059 

gland!^  iu,  445                                                 ^^^M 

edt-nia  of,  I7K-4H4 

microbie  origin,  443                                           ^^^1 

hype  rest  be.^ia  of,  1061 

pathology,  441                                                        ^^^1 

nerves  of,  ltt5H.  1^59 

pseddo-,  448                                                              ^^^H 

paralyniHi  of,  1(150 

spleen  in^  445                                                        ^^^H 

complete,  ItKiO 

splenic  myelogenoua,  441                                    ^^M 

of  nbdnc^torH,  lOeSO 

symptoms,  444                                                                H 

spft«ni  of,  in.59 

Leukemic  hl(x>d,  abnormal  substances  in,  441          ^^^t 

tumors  of,  4^:i 

peritoiiitir^,  444                                                     ^^^H 
Leukocythemia.  441.     (See  LtuimnitL)                   ^^H 

unilateral  abductor  paralysis  of,  1060 

Latah,  115s 

pseudo-.  448                                                          ^^^1 

Latent  tnbenMilosis,  2f{o 

pseudo-anemia  infantum,  453                                  V 

Liiteral  sclernKi.^.  amyotrophic,  1099 

Leukocytosis,  440                                                             ■ 

priniury.  1091,  1092 

pathological,  440                                                          ■ 

1^  t  p  ri  to  u  H  wd  i  n  1  e n  t ,  958 

pbysiological,  440                                                        ■ 

Lathyrii^iuua,  1229 

Leukoplakia  oris,  712                                                 ^^H 

i                    Latbyrus  cicem,  1229 

L«-yden:^  cr>  Mah.  497.     (See  Atikma,}                    ^^M 

elvmenunj,  122S 

Lichen  in  jaundice,  854                                                ^^^^ 

sativua.  1229 

Lien  tcrie  diarrhea,  801                                                 ^^^H 

Lavage  in  cbronic  gastric  catarrh,  766 

Lingual  ^^oriai^is,  712                                                   ^^^H 

iu  dilatation  of  stomach,  752 

Lips,  tubi^rculosis  of,  307                                          ^^H 

in  gastric  ulcer,  774 

Lipuria,  962                                                              ^H 

Lead  arthralirisi,  1222 

Lichemia,404                                                           ^^H 

colic,  1*>2 

Litbic-arid  diathesis,  957                                          ^H 

eijcepbulopfithy,  1222 

LitbdHa.  957                                                                 ^^H 

in  nriiie,  tent  for.  1222 

Liver,  abscess  of,  882                                                       ^^^| 

palwy  or  parnlysis,  1222 

active  eoi>gestion  of,  870                                       ^^^| 

Lead -poisoning,  1220 

acute  yellow  atr^ipby  nf,  887                             ^^^H 

bine  linc^  on  giimw,  1221 

afrtM!tinn^  of  hi ood-v easels  of,  674                      ^^^| 

cerebral  symptoms,  1222 

altered  shape  of.  a^l                                              ^^^| 

cratupaof,  1222 
81 

amyloid  iiiiiltration  of,  875                                ^^H 

^^^v                 ^M^                          ^^^1 

^^^^^H            LiTer,  anemia  of,  870 

Lungs,  brown  indnrnttou  of,  506               ^^^| 

^^^^^H                   auoiualied  iti  shape  and  position  ol^  651 

eirrho«i»  of,  51fj                                      ^^H 

^^^^^^H                                   oft  875 

congelation  of,  504                                     ^^^f 

^^^^^^B                   careiuoiua  of.  899 

edema  of.  506                                           ^^H 

^^^^^^H                   ciTviilatorj  liffectioiia  of,  370 

emholism  of,  5H                                      ^^^H 

^^^^^H                   cirrhosis  i>r  Bfit 

emphysema  of,  52^                                 ^^H 

^^^^^H                                           H>^ 

fibroid  indnmtion  of,  510                       ^^H 

^^^^^H                                                ill,  899 

gangrene  of^  535                                         ^^^H 

^^^^^^B                             hemc>cliroiuat%^iB  hi,  895 

etiology,  r)36                                        ^^^| 

^^^^^^B                            hjpertropbitv 

pathology,  o3B                                 ^^^M 

^^^^^^B                   diagmm  of,  til  cirrhoaiSf  ^7 

symptoms,  5:17                                 ^^H 

^^^^^^B                   d  itR'iiujes  1 1  f,  H  5 

bemoi  rbage  of,  508                                  ^^H 

^^^^^B                  duluuss  of,  in  ociit^  peritonitis,  921 

hemorrhagic  infarct  of,  514                    ^^^| 

^^^^^H                   futty  drp^neratioo  of,  878 

new  growth'^  of,  542                                  ^^^M 

^^^^^^H                             mliltmtion  of,  877 

pa^i  V  e  ii  y  pe  rem  ia  of,  505                     ^^H 

^^^^^^H                    guuiuiutA  of,  338 

syphilis  of,  340                                        ^^H 

^^^^^H                    h.vdiitiiis  of,  l'-^57 

tuberculo«is  of.  280                                  ^^H 

^^^^^^H                    hy^M^reniiM  of,  870 

Lymphadt)tiitiH,  575                                       ^^^H 

^^^^^H                    hy|>ertrii|ih>  of,  H75 

tuherciiloMs,  .")75                                       ^^^H 

^^^^^^^                    in  plioi^pliorutj'poisonlng^  88B 

Lymph  adenoma,  general.  448                       ^^H 

^^^^^H                    ucw  growths  cif,  904 

Lyuiplmticd.  distcailod,  1253                         ^^H 

^^^^^H                   perihefiatitis,  679 

Lyniph-ghinds,  suppuration  of,  575            ^^^H 

^^^^^H                   pfto ro.sp« r m  iasb  i  u ,  1240 

tuberculo^^is  of,  274                                   ^^^H 

^^^^H                   sypbilir^  of.  3;r7 

Lymphoma,  toultiple  mntignant,  44S         ^^^| 

^^^^^H                   toxic  symptoms  iu  acdte  yellow  atrophy 

Lytuphomatous  nephritiK,  it-v^                       ^^^H 

^^^^^H                        cjf,  ma 

Lyinphn  sarcoma,  miilignaut,  448                ^^^| 

^^^^^H                     tu he  rcu  lotsts  of ,  3 1 4 

Lymph-^rotnm,  1253                                      ^^H 

^^^^^^B 

Lymph- vaccine.  233                                        ^^^| 

^^^^^B            Lobar  piieunioiim,  i:i4.     {Bet;  PMumonia,) 

Lymph-YiilTa,  1253                                       ^^M 

^^^^^M            Loc»UztLti<jii,  c^rulirai  1030 

Lyssophohia,  360                                             ^^H 

^^^^^H 

^^^H 

^^^^H             Lockjaw,  m'2.     (Stn>  Te4anM.) 

Mac  RCK  YTEA,  428                                           ^^H 

^^^^^^m            Locomotor  ataxia,  108r> 

Macrocytot^iH,  423                                            ^^^H 

^^^^^H                          Argyll-RolKTtsnn  pupil  In,  1086 

Maldismus,  1228                                             ^^H 

^^^^^^H                           a^toroo^iiosis        1087 

"  Main  en  gri tTc  **  in  disMscs  of  mnacle*,  1908  fl 

^^^^^^H                          course,  lu^T 

MalaeiH,  792                                                           ^^^ 

^^^^^H                         diiLgiititiiH    from    ataxic   paraplegift, 

Malarial  cachexia,  91                                        ^^H 

^^^^H 

fever,  7;*                                                   ^|H 

^^^^^^H                                   from  certibollar  disease,  1063 

ameba     canaing      cstivoHintumiiiTv 

^^^^^^H                                  from  pi.' n  pi  1  em  I  lumritis,  1068 

fever.  Kt                                         ■ 

^^^^H                                 inm 

causing  quartan  fever^  82             M 

^^^^^H                           exen;iH<e  for»  1069 

causing     tertian     iutenninctti  ■ 

^^^^H                            ^it  in.  1087 

fever,  82                                   ^^^ 

^^^^^^B                          j^astrjc  crisis  in,  1087 

bacteriology,  80                                ^^M 

^^^^^H                           pathology,  1085 

climate  and,  S4                                 ^^H 

^^^^^^B                           polyesdic^ii)  in,  1087 

clinical  varieties,  88                         ^^H 

^^^^^^H                                priJgtiriHi;^,  1089 

complications,  iKi                            ^^^H 

^^^^^^H                           STmptiiiuH, 

cutatRHms  symptoms,  87                 ^^^| 

^^^^H 

diagnosis,  93                                     ^^^| 

^^^^^^H                             trnphin  changes  lEif  1087 

epidemiologyp  85                              ^^H 

^^^^^^1            Lonir  thorat-k  tiurve,  li)G6 

etiology,  80                                         ^^ 

^^^^^B            Ludwiv*'H  angjnii,  7i:j 

exami nation  of  blood   for    parmalt* 

^^^^^H            Lumhugo,  :Uit^ 

of.  94 

^^^^^M            Lunihar  piiriotiire,  imx  1110 

Oagelhi  in  blood  in.  83 

^^^^^^1                            in  ('erf'hn>-s[Miial  [iientngitia,  13S»  134 

gtavitiiriiMial  influence.  84 

hemntoaKia  of,  ^ 

^^^^^H            Lung,  »otinomyrosi»»  of.  354 

hematuria  and  hemoglobin  am  1%. 

^^^^^H                   carcinoma  uf,  5^12 

n9,  92 

^^^^^H                   echinococrus  of.  1259 

hot  stage  of  intermitt«at,  8f> 

^^^^^^H                   gatigrtMK^  of.  drcumscrihed,  536 

Immunity  in,  83 

^^^^H                          dimim-. 

incubation  in,  85 

^^^^^^^B                          emt>olJ(', 

intermittent,  65 

^^^^^^v                    hemorrhagic  iufart^tion  of,  509 

tern  pen*  tu  re-chart  In,  86 

^^V                           liydAtirl  cy»t  of,  544 

ICfe-cvclo  of  parasite,  8£,  63           ^^M 

^^^P                           tteopIii*«ni»  of  c-obaU-miQerSr  544 

localities,  79                                     ^H 

^^^                             «arconiii  of,  54:* 

masked  intermittent,  9S                 ^^H 

■                                    Hpleniauition  of,  506 

micro  games  in  blood  in,  63             ^^^| 

H                              Lnng-fover,  134 

mild  form.  88                                   ^^H 

H                             Lungs,  ahsee<iB  of.  538 

miMij  of  infection  in,  81,  85            ^^M 

■                                              embolic,  53H 

ZDOi^qukoes  and,  7!),  SU  85               ^^H 

■                                            symptortifl*  539 

occurring  with  typhoid  ferew^  44^^^H 

I                                     actlTe  byp»*ri-iiiia  of^  50A 

parasite.  80,  82                                  ^^M 

■                                      apoplexy  of,  514 

pAroxjsniB  in  iotermfttont,  SS     ^^M 

INDEX,                                                   1283         ^H 

Malarial  fever,  fiatholtjgy.  7[» 

Hediaatinal  hemorrhage,  578                                      ^^^| 

ptruiciuys,  iu  term  it  tent  fornix  88 

Med  lasti  u  n  m ,  abs^'ens  of.  576                                      ^^^H 

algid  form,  »9 

carcinoma  of,  576                                                     ^^^^H 

C«matost  form,  88 

dificasca  of,  575                                                       ^^^H 

cougestive  rljiUa  in,  89 

dysphagia  iu  diseases  of.  577                              ^^^| 

heiuaturie  tWoi,  t^ 

iuAaniuiation  uf,  575                                           ^^^1 

pllksiiiiKliuiU,  ttu* 

sareoxuft  of,  57fj                                                   ^^^1 

predisjKjsiii^'  cnusea,  84 

tumors  of,  570                                                     ^^H 

prognosis,  ^5 

Mediterranean  fever.  371                                             ^^^^^| 

pn»|ihylaiis,  95 

Medulla,  tumors  of,  1131                                                ^^^H 

in  jieriiiciuus  i  u  term  1 1  teat,  96 

Megaloeyti*sis,  42:$.     {See  Anemia. }                             ^^H 

quartan,  87 

Me»;ak>pvstria,  751                                                        ^^^H 

quotidian*  87 

Melano  Hartoiua  of  liver,  904                                    ^^^| 

racial  induence,  84 

Melanotic  carcinoma,  diagnoaia  In  Addiaoa'a          ^^H 

remitteiJt  ftirui^  W^ 

disease,  458                                                   ^^H 

8ea«4»iJS  Tavonn^,  84 

Melanuria,  BiiS                                                           ^^H 

MX  and.  ^A 

Melasma  suprarenale.  458                                          ^^^H 

soil  and,  84 

Helena  in  typlmid  fever,  31                                      ^^^H 

spleen  iu,  80,  ^ 

M^u litre's  di^iease.  1057                                                  ^^H 

splenic  eolargeitieiit  in,  87 

Meuingeal  a^ioplexy,  1073                                             ^^^H 

syb'Varielii^a,  79 

Meninge^s,  diseases  of,  1069                                         ^^^| 

swt'atinie  Atajje  of  iutcrmittent,  86 

Meningisui,  1110                                                          ^^H 

telluric  conditioiia,84 

Meuiugiamti^^  1U72                                                          ^^^H 

tt'rtian,  87 

Meningitis*,  acute  spinal,  1072                                    ^^^H 

treatment  of  intertuittent  farm,  'X> 

cerebro-sptiiul,  12.')                                                ^^^H 

tiriru-  hi.  87 

in  enteplmlittii,  1117                                               ^^H 

MkilitJft.int  edt-'Uia.  356 

io  ervsipehis,  178                                                     ^^H 

lynipbu-aarccima,   448-      (See  P»entit»-UH- 

in  gout,                                                                       ^^H 

kemia.) 

in  bydro)'e]ilialus,  1133                                        ^^^H 

|iu^riik%  3n5.    (See  Anthmx,) 

tuWrculuiiit.  i82,  1110                                           ^^H 

Miitta  Ivver.  371 

MeniftgtictHxus.  127                                                         ^^^H 

Maui  ma  ry  srlaiidH  in  hy^t4^»ria,  1174 

Meningo^riicephalitiH,  tuberculous,  318                    ^^^^1 

tuberculosis  of,  317 

Meralgia  i>:iresilirtica,  11U7                                           ^^^H 

Mauiii,  iicur»3  delirious,  1139 

Mtrt  iiri^l  trinuir,  1:225                                                 ^^^H 

Ikdl's,  1130 

MfivurialiHtu.  1224,  122.''i                                              ^^M 

^itfluucholic  ^tage  of,  iu  genenl  pareAis, 

HtomatitiHand  salivation  in,  1225                       ^^H 

li;i#i 

Meryc:i.<im,  7Hd                                                                   ^^^H 

typbo-,  li:J9 

Mesc-nteric  artery,  occlusion  of,  812                            ^^^| 

Maiiia-iV  potu,  1il4 

gland!!  in  typboid  fever,  19                                  ^^H 

Marria)(e  in  livuiupbtlia,  421 

tuberculo{»isof,  27<i                                         ^^H 

iu  syphilis,  345 

MesentericH.  tabes.  276,  313                                                 ■ 

Marrow  in  bones  iu  leukocytheroift,  441 

Me^eutcry,  brmorrhage  into,  90f>                                        H 

in  peruicioiiH  aut^mia,  431 

Mesocolon.  Iienifirrbage  into.  909                                       H 

iu  small'iiox,  219 

Metallic  rrtlts,  571                                                                 ■ 

Masticatory  flp<aam,  lOGl 

tinkling,  liiXl,  571                                                            ■ 

MiwtixiynU,  1(M0 

Metastatic  absces^s.  202                                                    H 

McBuniey's  point,  821 

Meteorism  in  typbc»id  fever,  64                                         H 

Heutes,  247 

ilicTfx'occus  indeugue,  l*i9                                                ■ 

caUrrhal  stages,  248 

in  mea'sles,  248                                                                    H 

causes,  i;47 

lanceobitiiH,  137                                                                H 

camplicatiou<«,  249 

tueliiensia  io  Malts  fever,  371                                   H 

couUgiousnea-s  of,  247 

Microcytea.  428                                                                 M 

de^quaiuatii^n  id,  S48 

Mlcrr>cyto»is,  423                                                           ^^H 

fJia^no&i».  '2~iA\ 

Micro'orjjHuisms  in  chorea.  1148                                   ^^H 

from  (itrman,  258 

Middfc  cert'bral  artery,  embolism  aDd  tbrom-           ^^^| 

epidemics.  *i47 

boaisof.  H14                                         ^^H 

erupt  ion,  248 

ear  dlsea^  in  mea^le^.  240                                  ^^^| 

on  buccal  and  labial  mucous  mem- 

in  scarlet  fever.  241                                ^^^H 

braues,  2411 

Migraine,  lllii                                                                 ^^^H 

Gcrmaa,  251 

opIitluLhniqUG.  1018                                                 ^^^H 

treatment,  253 

Miliary  aK<^e5iAe3  iu  typhoid  fever,  20                       ^^^| 

immunity  in,  248 

fever,  374                                                                    ^^H 

incubation,  248 

lubercle.^,  291                                                          ^^H 

moTtjiiity.  2oO      ' 

in  typboid  fever,  38                                       ^^^^H 

patholouy,  247 

tubercubimis.  general.  278                                       ^^^| 

iiymptoiTis,  248 

Milk  in  lumrlet  fever.  238                                             ^H 

tempemture  in,  249 

in  tuberciiIoHiH,  2B9                                                ^^^| 

treatment,  250 

in  typboid  fo'ver.  25                                             ^^^^B 

Mpat  In  aiMuml  fwirHsitic  disease,  1263 

poisoning  by,  1226                                                    ^^^H 

tnberculouft  infection  by,  270 

Milk-curds,  im                                                         ^H 

Meat-poiaonina,  1227,  1250 

Milk-sickness.  373                                                    ^H 

Meckel's  diverticulum,  ^"52 

Mimic  spaam.  1052                                                       ^^H 

Median  nerve,  diseaaes  of,  1067 

Mind-blindtiess,  1046                                                  ^^1 

1284                         ^         INDEX.               ^                    ^^H 

Mind-deafness,  IJ26 

Murmur  in  congenital  b^ftr»di^taM,i8>    ^H 

Miners'  CAchexia,  1247 

in  endocardttia.  5S4                                    ^^ 

Jung,  539 

in  niehitis,  409 

uetiplRsma  of  liiiig^,  r>44 

in  snbclaviau  artery  iu  pb|bliia»fS9 

nysta^^iims,  1047 

in  valvular  diseaae,   600,  611^  614,  fA 

Mitchell,  Weir,  re^t-ruro  in  hyst«n»,  1177 

623,  «24,  QSe 

Mitral  iijcom|»t'tvji<\v.  611 

mytx^ardial,  (^^5                                   ^^^^^ 

regurgitaikin  or  iii^ufficleticy.  611 

Musea  doniestka.  V^tS                             ^^^^M 

diHKu<J!iis      from      ruuctJoniLl     niur- 

Muscaria  amauita,  1229                            ^^^^H 

luurs,  61*j 

Museidsv.  12t;8                                               ^^^H 

mcchiiuisni  of,  612 

Muse  It;,  diseases  of,  ISOO                           ^^^^| 

murmur  in,  614 

Muscle-trichina,  1249                                 ^^^B 

itcnosis,  lit? 

MuBclea,  electric  reaction  of.  EHv'a  ai^>  ^^^1 

elilortisisHud.  017 

of  eye,  jiaralyais  of,  lO^SP                         ^H 

ehorcii  and,  BIT 

Muflcular  atrophy,  t2<iH                                     ^H 

njiiruiur  iu,  620 

arthritic.  12fJ7                                        ^H 

putliology  auft  etiology^  617 

progressive,  1206                               ^^^| 

physical  *igus  in.  61 'J 

facio>i>cjipulo  humetml  tjrpe^N^H 

prt^yatoljc  murmur  in,  620 

infantile  type.  1206             ^^^H 

rheumatism  in,  617 

neural,  1201                          ^^^M 

apbyjfmograiii  of,  619 

spinal,  im)                                  ^^H 

svni|»toms,  6ltf 

contractures.  Iiystenc,  11T2,  1173  ^^^H 

Moist  ralrn.  mi 

crump  in  dilatation  of  8toiuach«  TBIi     ^H 

MontipU'gia  faeUlis,  1054 

hypertrophy,  1208                                           ^H 

hyst^iric.  1172 

paralysis,  hereditary.  1207                      ^H 

Morbus  Aciilisooii,  458 

pseudo-hyper  trophic,  1203               ^H 

C0XII3  senilis,  394.      (See  ArthritU  Defw- 

rheumatism.  3a=7                                            ^l 

)II«IW,) 

sense  in  Hrown-S^qaard*8  spiiuhl  Mrml* 

maculosus  neonatorum,  4*22 

ysis,  1064                           1-           r-  ^ 

Morplieu,  1194 

wasting,  hysteric,  1173                             ^H 

Mor|ibiiii»m,  1219 

weariness  in  trichiniasis,  1248               ^H 

Mortality  in  cerebro-spinjil  meniagltia,  133 

M  ascu  la  ri  s  progress!  va,  djstnophia^  ISQO    ^1 

III  |viM*timr>uiu,  154 

Mnseulo-spinil  nerve,  paralytis  oC  1067      ^M 

in  smallpox,  227 

Mushroom -poisoning,  1229                   .^:^^^^l 

in  typlitis  fever, 72 

Music-faculty,  loss  of.  in  aphaaiik,  t&i^^^^^| 

in  wiifioping-cough,  258 

Musical  murmur.  615                               ^^^^H 

in  yc»JIi#w  fever.  123 

Hussel-pol^oriing,  1227                             ^^^^H 

Morvmi's  disease,  1102 

Myalgia.  3f»5                                              ^^H 

Mfisfjtiitot-s.  1267 

cervical  is,  367                                        ^^^^H 

and  malarial  fe%'er,  79,  81,  85 

lumbulis.  366                                          ^^^^H 

1                     • 

relation  of,  to  filar ia  disijaae,  1252 

Myctisa  stomatitis,  70S                             ^^^^H 

■^^^^^^^L. 

vellow  fever  and,  79,  121 

Myco«i8,  intestinal,  3S7                           ^^^H 

^^^^^^^H 

Motor  centera,  1025.  1026 

Mycotic  diarrhea,  804                               ^^^H 

^^^^^^^H 

impulses,  course  of,  1030 

Mydriasis,  1048                                             ^^^M 

^^^^^^^H 

nerves  of  eyeball,  diseaaeaof,  1047 

Myelin-droplete  of  Vireliow.  484           ^^^M 

^^^^^^^H 

oculi,  le-Hiotis  of,  KMT 

Myelitis,  a«-ute,  1070                                  ^^^M 

^^^^^^^H 

paralysia  of,  10*18 

ch  runic.  107H                                        ^^^^1 

^^^^^^^H 

spasm  of,  1017 

diagnosis,  1078                                      ^^^H 

^^^^^^^B 

phcnonnnia  In  uenraxtheuia,  117S 

diaphragmatic  breathing  in,  1077  ^^^^1 

^^^^^^^^H 

lystem,  lesions  of,  1031 

diirusi\  1076                                           ^^^^1 

^^^^^^^F 

Mountain  anemia,  1247 

di(>$emtn8ted.  1077                             ^^^^H 

^ 

fever,  67 

girdle-feeling  in,  J 077                        ^^^^| 

^^1 

sickness.  fi7 

reflexes  in.  1077,  1079                        ^^^H 

^^1 

Month.  diseii*«^s  of,  698 

transverse.  1076                                    ^^^^^| 

^^■^ 

Motith-hrtHtbiUKt  721 

Myelocytea.  446                                         ^^^H 

^^^^^ 

Movahle  kidney,  937 

Myelogenic  leukemia,  441                      ^^^^H 

^^^^^L 

diagnosis,  93S> 

Myiasis,  interna^  1268                            ^^^^H 

^^^^H 

dilalation  of  Htomach  in,  938 

vuliierum,  1268                                  ^^^^H 

^^^^H 

symptoms,  9^H 

Myocarditis.  654                                          ^^^H 

^^^^^H 

trratmeirt,  !)40 

acute,  654                                        *     ^^^H 

^^^^H 

Mavemirit.  limilatiori  of,  in  cyo-rauBcles,  1049 

circumscrih«*d   tt^A                     ^^^^H 

^^^^H 

Miuo-pus,  oriduHion  of  bronchudf*,  4b7 

difnisetnr                   ..H               ^^^M 

^^^^H 

Mucmi«!  niemhnineii,  lesions  of,   it)   sypliilis. 

parenchyi.                                      ^^^^H 

^^^^H 

.'JIO 

angina  pef^tori*^                                       ^^^^H 

^^^^^B 

Mulberry  ealenli,  973 

(ardiac  arrhythmia  in.  657                ^^^^H 

^^^^V 

Multinle    malignnnt   lymphoma,   448.      (See 

clironie  or  ni)rrms,  4i~>5                        ^^^^H 

^^V 

I^teudn-Uukemia.) 

iu  rhenniaimni,  206,  200                    ^^^^H 

^^1 

ucnritis,  lOli'l 

<^vphiHs.  142                                     ^^^^M 

^^H 

si'lernsis,  lOit't 

^^^M 

^^1 

MtMopri.  26L     (Hoe  Prtra*«w.) 

Mn                  .^Qr,fiS4                  ^M 

^^H 

Murmur.  RintX  009 

...    lodimicsof  tli«oof«w9^ 

^^1 

hemic,  4L>7  433 

artery.  0S» 

1 

in  jiuenrysm.  691 

Myosis,  104T                                                            ,   | 
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Myosia,  apinal,  1049 

Nerves,  peripheral,  dineasei  of,  1032                      ^^^| 

MjoAitiSp  iiifectiou!^,  lt»9 

pneumogastric.  mzm                                           ^^^1 

progressive  onsifviuK,  1200 

seventh,  lfl52                                                           ^^^| 

Myotonia  congeiiil*.  linjH 

sixth,  1049                                                              ^^M 

Myotonic  tMJiifcmctiop^  120M 

spinal  acceiBory,  106Si                                         ^^^| 

My  tilo  toxin,  1227 

diAetk^eS  of,  1066                                               ^^H 

Myxedema.  4(M 

third,  1047                                                          ^^H 

ifloociati'd  with  cretinism,  469 

Nervons  d j^iepebk,  783                                           ^^^1 

operativtj,  4<)» 

syatem.  diseases  of,  1021                                   ^^H 

|iathogene«iji,  466 

function  of  cerebrum,  1029                                ^| 

treatment  of,  by  thyroid -feeding,  468 

general    and    topical,   diagnosts  of^              ^| 

true,  456 

1030                                                            .^^ 

varieties.  466 

histolog>\  1021                                           ^^H 

Myxuma  in  intracranial  growths,  1129 

in  mbiea,  358                                             ^^H 

lesions  of,  1030                                                      V 

Nails  in  typhoid  fever,  33 

looiUmt ion  of  functiona  of  aegmeals        ^^B 

Nasal  4aitiirrh,  acute,  471 

of  spinal  cord,  WiH                               ^^^1 

chronic,  472 

tumors  of,  1036                                           ^^H 

diphtheria,  1S7 

,  Nettlorash.    (Sec  Uri'u^aria,)                                   ^^H 

Necpoaia,  anemic,  65© 

Neund  pro^^ressive  muscolar  atrophy,  1201          ^^H 

in  tubercle.  264 

Neuralgia,  1037                                                       ^^H 

Necrotic  tonsillitis,  718 

cervieo-brachial  1040                                         ^^B 

Nematodes.  1243 

Corvico-oceipital,  1039                                                   ^| 

uncommont  ISTjo 

femoral  or  crural,  1040                                      ^^^^ 

Neoplasms  of  bladder,  1015 

intercfjatul,  1040                                                ^^H 

Nephrcctijmy.  MO 

lanilKj-abdominal,  1040                                     ^^H 

Nephritides.  the,  9fi3 

mas  tody  nia.  1039                                               ^^H 

Nephritis,  acntii  parcDchyraatons,  978 

obturator,  1010                                                    ^^H 

cardiac   hv  per  trophy   in   chronic   inter- 

of extremities,  ia'$9                                          ^^H 

stitial.  STKl 

of  genitalia  and  rectum,  1041                          ^^H 

chronic  interstitial,  990 

of  neck  and  trunk,  1039                                  ^^^1 

parenchyniat4)a8,  yB6 

phrenic,  10^19                                                         ^^H 

complicating  the  iufectioua  fdvet^  982 

treat  m  e  n  t .  1 040                                                    ^^H 

com  Jill  cations.  094 

trigemiiml  1038                                                ^^H 

definition,  97B 

viiiicenil,  1041                                                         ^^^H 

diaj^nosis,  (>82 

Neurasthenia,  1178.                                                     ^^^1 

diet  in  treatment^  983 

diagnosis,  from  hyst^riA,  1180                          ^^^| 

dropay  in,  965 

etiologv.  1178                                                       ^^H 

edema  in,  981 

lithemic,  1180                                                     ^^H 

etiology ^  979 

motor  phenomena,  1179                                             ■ 

j!lom*fnili  in.  979 

psychic  symptoms.  1179                                           B 

hemorrliagic,  W78 

re  St  -  en  r*?  in.  1182                                                        H 

hy gk' lie  and  diet  in  treatment  of  acute. 

sensory  disturbances  in,  1179                                  ^| 

983 

Kymptomattc,  1178                                             ^^^| 

interstitial  chani^efl  in  acnte,  979 

NeuritiB,  1032                                                            ^^H 

larf^e,  white  kidney  in  chronic,  966 

alcoholic,  1033                                                    ^^H 

lympliomatous.  of  Wagner,  965 

arsenical,  1034                                                   ^H 

non-snppurative,  acute.  965 

dimise,  1032                                                      ^H 

of  preirntiney.  9^2 

focal.  1032                                                          ^^M 

pale.  grAUiilar  kidney  of  chronic,  866 

in  diphtberia,  Vm                                               ^^H 

pathology,  97H 

interstitial,  1032                                                   ^^H 

proifnoais,  9t« 

lipomatouf.,  1032                                                          ^| 
milarial,  1034                                                            ■ 

suppurative.  907 

symptoms,  9S0 

ninltiple,  KKiS                                                               ■ 

treatment,  ilKJ 

rf'fiexes  in,  1034                                                   ■ 

tulxi  casts  ill,  lWi3.  981 

optic.  1014                                                                    ■ 

tubular  chan|ct*a  in  acute^  079 

ret'urriug  maltiple.  1034                                             H 

in  chronic  interstitial,  990 

rlit^umatic.  Hi:>>                                                 ^^^ 

uremia  in,  966.  961 

spontatieouH  or  idio^iathic,  1034                       ^^^| 

urinr  in,  i»81,  987,  908 

Nearogliar  hyperplasia.  1134                                  ^^H 

NepbroHthiasisi.  972 

tiiisTie.  1128                                                        ^^H 

Nt-pbroptosiR.  937 

Neuromata,  lO:^                                                        ^^H 

Ncpbrorrhapby,  040 

Neurons.  1017                                                             ^^^H 

Nfpliro-typhnid,  43 

Neuroses,  ix-cufiation-,  1165                                      ^^^H 

Nerves,  auditory,  1055 

of  hltu]d4>r,  101  li                                                 ^^H 

brachial  pkxua,  1068 

of  heart,  i'^                                                      ^^H 

cvrvicnl  plexus,  1066 

of  intestine,  846                                                  ^^H 

fifth,  1051 

disturbances  of  motility,  B49                    ^^H 

fiturth,  1049 

secretory  disturbances,  846                       ^^^H 

rIosso- pharyngeal,  1058 

sensory  disrurlmnces,  847                          ^^^H 

byimglos-Hai,  10^ 

of  micturition.  1018                                           ^^^H 

Innibarand  sacral  plexuses.  1068 

of  srmnach,  78:1,     (See  SUmatik,)                      ^^H 

of  eyeball  1  motor),  diseaacti  of,  1047 

Nentrophiles.  446                                                       ^^M 

1286 


INDEX, 


Night-blindnees,  1043 

Id  scurvy,  413 
Night-sweats  in  phthisis,  301 
Nipple,  Paget's  disease  of,  1240 
Nitro-xDuriatic  acid  in  aatumnal  catarrh,  476 
Nits.  1266 

Nodosities,  Heberden's,  394 
Noma,  707.     (See  Oangrenoui  StamatUU.) 

pudendse,  718 
Normoblasts,  434 
Nose,  diseases  of,  480 
Nose-bleed,  476.     (See  Epiataxit.) 

in  typhoid  fever,  27,  38 
Nutmeg-liver,  891.     (See  Cirrho»ia  of  JJver.) 
Nyctalopia,  1044 
Nystagmus,  bilateral,  1090 

in  insular  sclerosis,  1096 

paralytic,  1049 

Obesity,  1230 

treatment,  1232 
Oertel's,  1233 
Obstruction,  intestinal,  832 

acute,  and  varieties,  832 
chronic,  and  varieties,  833 
Occupation-neuroses,  1165 
Oculo-motor  palsy,  1047 
Oligemia,  423.     (See  Anemia.) 
Oligochromemia,  423.     (See  Anemia,) 
Oligocythemia,  423.    (See  Anemia.) 
Oliver's  sign,  693 
Omentum,  new  growths  in,  934,  935 

tuberculosis  of,  312 
Omodynia,  367 
Onomatomania,  1157 
Onychia  in  arthritis  deformans,  394 

syphilitic,  334 
Open-air  treatment  of  phthisis,  326 
Ophthalmic  migraine  of  Charcot,  1048 
Ophthalmoplegia,  1050 
Opium-inebriety,  1218.     (See  Morphinitm.) 
Opiumism,  1218 
Opium-poisoning,  differential  diagnosis  from 

uremia,  970 
Oppolzer's  sigu,  582 
Optic  atrophy,  104() 

nerve  aud  tract,  diseases  of,  1043 

neuritis,  1044 

in  abscess  of  brain,  1118 
in  Briglit's  disease,  988 
in  tuberculous  meningitis,  284 
in  tumor,  H2i) 
Optic-nerve  atrophy  in  locomotor  ataxia,  1087 
Orchitis  in  parotitis,  2(12 

in  tuberculosis,  316 

in  typhoid  fever,  43 

interstitial,  in  syphilis,  343 
Oriental  plague,  171 
Osteitis  deformaus,  1185 
Osteo-arthropathy,  hyiH-rtrophic  pulmonary, 

of  Marie,  1185 
Osteomyelitis,   acute,    diagnosis  from   rheu- 
matism, 212 
Otitis  media  in  scarlatina.  241 
Ovaries,  tuberculosis  of,  317 
Oxaluria,  })r>rt 

Oxynris  vermicularis.  1244 
Oysters,  poisoning  by,  1227 

typhoid  b:vcilli  conveyed  by,  26 
Ozena,  bacillus  mucosis  as  a  cause  of,  473 

Pachymeningitis,  1071 

externa  and  interna,  1108 


Pachymeningitis  hnmorrhagica,  extTA-dnnJ, 

1108 
internal  hemorrhagic,  1108 
Palate,  paralysis  of,  in  diphtheria,  189 

tuberculosis  of,  307 
Palpitation  of  heart,  667 
Palsies,  cerebral,  of  childhood,  1137 
Palsy,  lead,  1034 
Paludism.     (See  Malarial  Feter.) 
Pancreas,  calculi  of,  917 

carcinoma  of,  914 

cyst  of,  916 

diseases  of,  909 

hemorrhage  of,  913 

lesions  of,  in  diabetes,  379 

tumors  of,  916 
Pancreatic  cyst,  916 
Pancreatitis,  acute,  909 

chronic,  912 

fat-necrosis  in,  909 

gangrenous,  912 

hemorrhagic,  909 

suppurative,  911 
Paragonimus  Westermanii,  1242 
Paralysis,  acute  ascending  (Landrjr's  pal8j)» 
1069 

after  diphtheria,  189 

agitans,  1159 

alcoholic  1033 

Bell's,  1054 

bulbar,  acute,  1098 
chronic,  1098 

crossed,  1121 

crutch-,  1067 

divers',  1186 

general,  of  insane,  1135 

hysteric,  1172 

in  cerebro-spinal  meningitis,  1132 

infantile,  1137 

in  lateral  sclerosis,  1092 

in  locomotor  ataxia,  1(>87 

in  progressive  muscular  atrophy,  1202 

of  brachial  plexus,  KMiMJ 

of  circumflex  nerve,  1007 

of  diaphragm,  1066 

of  facial  nerve,  1054 

of  fifth  nerve,  1051 

of  fourth  nerve.  1049 

of  hypoglossal  nerve,  1064 

of  larynx,  KkV.* 

of  median  nerve.  1007 

of  musculo-spiral  nerve,  1067 

of  oculo-motor  nerve,  1047 

of  olf:ictory  nerve,  1041 

of  recurrent  laryngeal  nerve,  1059 

of  sixth  nerve,  1049 

of  third  nerve,  1047 

of  ulnar  nerve,  1(^>8 

of  vocal  cords,  10,">9 

paroxysmal  familiar,  1167 

p<'riodic,  11()7 

IKseudo-hypertrophic  muscular,  1203 

radial,  1(V>8 

sleep-.  lOfJT 
Paralytic  thorax.  25)0 
Paramyoclonus  multiplex.  1152 
Paraphasia,  12.' JO 
Paraplegia,  ataxic.  1093 

congenital.  liYX\ 

from  ergotism.  1228 

from  tumors  of  cord,  1105 

hysteric.  1172 

in  tabes,  1087 


lyDEX.                                         12H7       ^^M 

Paraple^ft,  mt^:'rmitteDt,  I0t>5 

Peritonitis,  caooeMmHi  86B                                          ^^| 

pellitgn*,  1229 

chronic,  927                                                                ^^^H 

reflex,  1UH> 

brmorrba^ic,  927                                             ^^^B 

ftpastic,  1U93 

tuberculous,  9^J7                                               ^^^| 

syphiliiic,  3if7 

circumscribed,  922                                                         V 

Parasiti^!!,  animal,  disenses  duo  to,  124D 

hysteric  724                                                                    M 

of  beart,  B<>7 

iu  ch  ild ren .  922                                                        ^^^ 

Piirasitic  uraclinida,  1265 

in  typhoid  fever,  35                                                ^^^H 

RHStrttis,  754 

leukemic,  441                                                            ^^^H 

Pftrkio&ou'a  disease,  1159 

lucaMzed  or  partial,  932                                      ^^H 

Parusraia,  1042 

proUferative,  927                                                   ^^^1 

Paroxysmal  family  paralyais,  1167 

saline  in^tuieut,  926                                              ^^^1 

Piirotitis,  2(*1 

symptoms  of  general,  920                                    ^^^H 

ehroijk,  715 

PerJtypbHti^,  817                                                         ^^H 

complicatiuua  and  siijqiieliB,  262 

Perlicher,  707                                                                 ^^^H 

coil  taifiousti ess  of,  261 

Ptiruicious  anemia,  430                                              ^^^| 

du ration.  262 

malaria,  88                                                               ^^^^1 

t^pidemif,  261 

facial  paruljiii^  in,  26S 

Peat  is  m:\jor,  172                                                            ^^^1 

ijuinuiiity  in.  2tiL 

minor,                                                                        ^^^H 

ill  lobar  pMoumonia,  149 

siderans,  172                                                             ^^^H 

ID  typhoid  fever,  37 

Petit  mal,  1143                                                              ^^M 

pathology*  261 

Ptettenkofer'ii  theory  of  grouud-soU,  24                      ^^H 

symptomatM",  714 

Pcyer'ii  patches  iu  typhoid  fever,  17                            ^^H 

treatment,  262 

Pfeiffer  serum-reaction,  H4                                              ^^^H 

Puroiysmal  henioglobinuria,  945 

FhaKocytosia  in  orysi[^elas,  175                                    ^^^H 

Parnit's  ulct-ra,  705 

iu  tuberculosis,  264                                                ^^H 

Pediculosis,  12(^ 

Fharynji^ititi,  acute,  721                                                 ^^H 

Pedicul us  capitis,  1266 

chnjnic,  726                                                                 ^^^| 

corporis^  12«i6 

herpetic.  724                                                              ^^M 

pnbis,  rUMi 

membranous,  725                                                     ^^^| 

Pelimn:ttu  typhosa  (tAches  bteuAtres),  33 

PeliwiiH  rheuuiiitie4»»  417.    (See  ArthriHe  Pwr- 

^^^H 

pttrn.} 

Pharynx,  acute  inflations  phlegmon  of,  727             ^^^| 

Peniphijfus  neoiiatornm,  334 

diseases  of,  7-*4                                                       ^^H 

Pentastoma  ttenioide,^,  1265 

inflammatory  Cflema  of^  728                                 ^^^1 

Pi?pton*58  ill  urine.  t««1«  for,  94i» 

tuberculosis  of,  308                                                ^^^| 

Peribmtioii  of  bowi'l  in  dyj5ent<?ry,  1U3 

Phoaphatnria,  959                                                            ^^H 

in  lyphdiil  fever,  35 

Phosphorns-poisonin^,  liver  Id,  869                            ^^^H 

Pt»ri-art«riti3  nodosa,  698 

Phrenic  nerve,  di^^eases  of,  101)6                                   ^^^H 

Pericarditis,  5T!> 

PhthiriastH,  1266                                                             ^^^| 

aciit<^  pla?*tic  or  fibrinous,  579 

Phthisis,  acute  broncho-pneumonic,  in  chil-           ^^^| 

adhesive.  588 

dren,  28^                                                          ^^^1 

calloaa.  581) 

acute  pneumonic,  2S5                                             ^^^H 

ehroiiie,  588 

chronic  uliT^rative,  288                                          ^^^| 

diagr^osis  from  acute  pleurisy,  586 

course  of  acnte  pneumonic,  286,  287                   ^^^| 

from  card  i ftc  d  i  iatati on ,  586 

diagurisis  of  acute  pneumonic,  287                      ^^^| 

bernorr liable,  588 

fibroid,  305                                                                ^^H 

b y pe r pyre %\a  in,  585 

ofK^n-air  treatrnt^ht.  326                                         ^^^| 

ill  rbt'uiimtism,  209 

pathology  of  acute  pneumonic,  285                     ^^^H 

pulsus  pamdomg  in  ucro-fibrinoDB^  583 

8toue-<.'nttjerB\  5-iU                                                     ^^^H 

puruientt  587 

subacute  cases,  287                                                           ^M 

sero- fibrinous.  582 

Ryraptoms  of  acute  pneumonic,  286                            ^| 

t ube rt'U  lo-m ediastinal,  5Sl 

Pia  mater,  dls^ea-scj;  of,  1109                                         ^^H 

varieties,  579 

Pica,  426                                                                          ^^M 

Peril  ardium,  disea«»  of,  579 

FtKeoU' breast  in  rickets,  409                                          ^^^1 

drofxsy  oC  5^ 

Pigmentation   of  skin,  458.      (See  Addison't            ^^M 

tul»enL'iilo«isof,  311 

DijtfiaMf.                                                               ^^^M 

Periiiioudriris,  larynjfeal,  in  tvpboid  fever, 

Pin -worms,  1214                                                              ^^^M 

38 

Pituitary  l>Ofly  in  acromegalia,  1183                          ^^^H 

Perihepatitis,  acute,  879 

Pityriasis  veraicftlor,  303                                               ^* 

ebronic,  891 

Plague  bacillus,  172 

Pi^ri nephritic  abscess,  903 

bubonic,  171 

Poripaticn^atitis,  9<)f» 

ciiuical  history,  172 

Perisplenitis.  90*3 

diagnosis,  173 

PeriHtaltie  onrt^st,  788,  1174 

etiology,  172 

Pcritoucnm.  carcinoma  of,  934 

prognosis.  174 

disejiJ^en  of.  918 

treatment,  174 

new  ^owths  in.  934 

Plagne-pnenmimia,  173 

tuberctilosis  of.  312 

PlaamrKlium  malari*©.     (See  Jfotorta.) 

tumors  of.  936 

Pleura,  diseases  of,  545 

Peritonitis,  aento,  918 

new  jrrowtha  in,  574 

adhesive,  9m 

Pleurisy,  545 

^■^  1288                      VPIP               LSDEX.                                 ^^^^^^^^H 

^^1          Pleiirky,  B€Ute  plastic,  545 

PoenmoDia.  meningitis  in,  149                    ^^^^H 

^^m                 aspiraiiou  iUp  561 

micro-orgauibm,  137                                 ^^^^H 

^H                  liaccelirs  sign  in,  563 

mignitory,  151                                                   ^^H 

^^m                  bactL'doIogj,  545 

mode  of  infeetion,  137                                        ^^^ 

^^m                  (.'hruuic,  5<)6 

modes  of  death  in,  156 

^H                  diagnosis  from  lobar  pueatDOuiftj  557 

mortality,  154 

^^m                  diaphragm  lit  ic,  555 

nephritis  in,  150 

^H                    diut  io^  56(1 

pathology',  135 

^^k                    egophany  in,  553 

pericarditis  in,  148 

^^B                 eucyeted,  555 

physical  signs.  146 

^^1                  hemnrrhagic,  556 

pleurisy  in,  147                                                            ' 

^^m                  Interlobar,  555 

preventive  ioocnlations  in,  140 

^^1                  puliatiDg,  564 

prodromal  symptoms,  140 

^^1                         diagnosis  from  aneuryim,  683 

prognosis,  154 

^H                  puruleut,  56-3.     (See  Empu^m^) 

purulent  infiltTation  of  Inng  in,  136 

^^m                9(*ro-6bnnou&,  546 

red  hepatization  in,  135 

^^m                Skoda's  reflonaaoe  in,  553 

relapses  in,  152 

^m                  tuberonloiu,  554 

retwlntion  in.  136 

^H                 varieties  of  acute  sero-fibrinous,  554 

secondary,  150 

^m                 with  elision.  546,      (See  Sef^jttmoiM 

serous,  150 

^H                              BturUif.) 

specijil  symptoms,  141 

^^m          Fleurudyuia,  366 

sputum  in,  142 

^^H           Plica  polooica.  1280 

stage  (if  iMigorgement  fu,  135 

^H           Plumbism.  1221 

stri*ptijcti€cu»,  150 

^^B                   proveutton  of,  1223 

symptoms,  140 

^H           Fueumatiiiuria,  W2 

syphilitic,  340                                                              , 

^H           Pneamococcu!!  septicemia,  147 

temperature-ehnrt  of  lobar,  143 

^H           PneumogHstric  nerve,  braucb^  of,  1€C)£)-1061 

terminations,  144 

^H                            di^eafiC'S  of,  105H 

treatment,  156 

^^m           Paenmotiia.  aliortivc  treatment,  156 

typhoid,  lotJ 

^^1                   ab«ice«s  of  lung  in,  136 

nrtne  in.  145 

^H                   anti'pnenmococcic  aeriim  in,  158 

venesection  in,  158                                                      ( 

^^1                    hactt-riology,  137 

Pnenmouokciniosis,  538 

^H                    blood  in.  144 

Pneumopericardium,  591 

^H                   cardiac  failure  in,  144 

Pueumorrhagia,  514 

^H                   catarrhal,  h\^ 

Piieutiiolhorax.  568 

^H                   caueies,  137 

bell-tymftiiny  in,  571 

^H                     oerebral  Bvmptomfl,  145 

diagnosis  from  large  plenral  carityt  573 

^H                   cbronio  intenitUial,  152,  m\ 

from  large  pulmonary  cavity.  572 

^H                    circulatory  Bymptoms,  144 

dyspnea  in,  569 

^H                    eomplications,  147 

etiology,  568 

^H                     crisif  in  ^  143 

Hipiioeratic  snccnasion  in,  571 

^H                     catanefjus  symptoms,  145 

metallic  tinkling  in,  571                                           | 

j                          delayed  ri^solution  in,  152 

Pnetimotoxiu,  140 

diagnosis,  153 

Pneumotyphoid,  3d 

from  acute  pneumonic  phtbiaia^  153 

Podagra.  396.    (See  Ov^L) 

from  meningitis,  154 

Poikilocytoeis,  423.     (See  AnemU,) 

from  tvpboid  puenmoDia,  154 

t'oisoning  by  milk  and  meat,  1226»  1287                      ' 

diet  in,  15Ci 

PoliwncepbAlitis.  acute,  Ulfi 

differential  diagno«i«^  153 

of  Striini^Hll,  1137 

duration.  152 

Poliomyelitis,  acute,  1082 

end(i«irditis  in,  148 

anterior,  H>80                                                                ' 

epidemic,  150 

chronic,  1082 

influi'nci^  in,  138 

subacute.  1082 
Polyphagia,  im 

ether-,  15f) 

gangrene  of  lung  in,  136 

Polynarcia  adiposa,  1229.     (See  Ot^m^^.i                     J 

gray  hepatiisation  in,  136 

Polyuria,  389.     (See  I>i<tbete§  In€ipidm».f 

^^                      beart-cloU  in,  149 

Pons,  tumors  of.  1131 

^^^^^^         hydrotberapv  in,  157 

Porencephalia  of  Uesche,  1129 

^^^^^^     hypostatic,  m^ 

portal  vein,  stouosis  of,  H74 

^^^^^^^^^ immunity  from,  140 

suppumtive  pylephlebitis,  872 

^^^^^^^^■In  eUtldren, 

thromb<:»5t»  and  embolism  of,  871 

^^^^^^Bfi  'lifibotp*^,  3a5 

Post-epileptic  phenomena,  1144 

^^^^^V)r> 

Post-hem iplegic  chorea,  1155 

^^^^^■ii 

Poat-typlioid  elevations  of  temperatara,  98 
Pot t*s  disease  in  compression  of  cord*  llOS 

^^^^^KiiiL,.          .i^  530 

^^^^^^^Bbnnd  icf^ 

Pre?!.vst/>lic  mnmmr,  60».  620 

^^^^^^■irrnl. 

Priapism  in  It^nkemia,  444 

^^^^^^^^Plik ' '  '  ' 

Primary  diphtheric  dyseoterx,  104 

^^^^H')« 

Prortitis,  >*rH 

^^^^Hi' 

Pmfeta'ft  law,  331 

^^^^^^^H "' 

Progressive  hemiatrophy  of  the  fboe,  1191 

^^^^^^H>>                ires  In, 

o««*ifying  myositis,  1200 
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Progresaive  pernicious  anemia,  430 

Pyeiuta,  diagnosis  from  septiceroiA,  205                  ^^^| 

areetiic    and    Ixmc-marrow    in 

normal  siilt  solution  in,  205                              ^^^1 

treaitment.  435 

pathology,  201                                                         ^^H 

blowl  ill,  a:u 

path^i  of  iiifectiou  of  body  iu,  202                     ^^^1 

dmgnoAis,  I3."> 

a  pon  ta  n  CO  us,  203                                                      ^^^H 

lesions  of.  4;U 

temperature  in,  203                                               ^^^H 

sF»inal  mii.'iciilur  a  trophy ,  1200 

treatment,  mi                                                   ^^M 

Prostate,  tub<^rcul<»sis  i>f,  :iH> 

ulcerative  eudocarttitiA  in,  204                         ^^^1 

Protozoa,  1240.     (See  PvorunpermutHs,) 

Pylrphlebitis  in  appendicitis,  619                           ^^H 

PHeiido-anj^iiva  pectoris,  677 

i  u  dy «e  ntf  ry ,  103                                                 ^^^1 

Psfuilo-ftijoplet^tie  attacks  in  fatty  heart,  661 

Pyloro«pasm,  788                                                           ^^H 

Pseurio-bulbar  paralysis,  lam 

Pylorua,  hypertrophic  stenosis  of,  782                      ^^^| 

P?4cuiW'cye.sis,  117;J 

Pyonephro^i^t  997                                                            ^^H 

Pseudo-diphtheria,  ISl 

Pyo- pneumothorax,  568.  iSe^  Pneumotkortix,)           ^^H 

Pseiido-hydrophnbia,  3fl0 

subphrenii:u.s,  879.     [SeQ  Aeuit  PtriKepa-                ^M 

Pseud  rj'hypc^r  trophic     muscular     paralyaiB, 

titi^j                                                              __^ 

vm 

Pyuria,  950,  fm                                                              ^^M 

Pseudo-influenza,  165 

in  cystitis,  1012                                                    ^^^H 

P^ndo-leukemla,  4 48 

^^M 

Pseudo-Hclcrysia,  1098 

Qu  ,\  RT ,K  s  pa rasi  t**s,  83                                                       ■ 

Psilosis,  810 

Quincke's  lumbar  puucture  in  cerebro-»pinal          ^^M 

Psorospermiasia,  1241 

fever,  132,  KM                                            ^^M 

Ptosis*,  104rt 

Quinin  aa  a  iipc»cil\i:  in  malaria,  95                           ^^^H 

Ptyaiism,  7t3 

hvdrobroiuate   hypodermically   in    ma-          ^^^B 

Pu!ei  irritAiis,  1267 

hbriii,  m                                                           H 

peiietraTid,  1267 

Quinsy,  717.     {ik'<^  TaJtsiltHk.)                                   ^^M 

Fnlmouary  apoplexy,  514 

Quotidian  iutvrmitteut  fever,  87                            ^^^1 

atelectasis,  58.1 

^^^^M 

diaifUDsis  from  plearitk  effusion,  5S7 

RABisa,358.    Sii&  Hydt'oph&bia,)                              ^^M 

physi^ml  signs  J  526 

Rachitic  rosary,  400                                                 ^^M 

edema,  507 

Rachitis,  406.    (See  £idbef«.)                                    ^H 

enibolititti,  514 

Radial  paralysis.  1067.    (See  Muteul&'tjdral               ■ 

hemorrhajre,  295,  508 

pQralyds,)                                                          ^ 

etiology,  509 

R;ig- pickers'  disease,  357                                            ^^^| 

treatiut'nt,  512 

R.uln»ad  spine,  1170                                                ^^M 

varieties  not  due  to  phthisis^  511 

Raiuey's  tube,  1240                                                     ^^H 

iucompetfucyj  625 

Ray  fungus,  353.     (See  Adinomye^.)                       ^^^1 

rt^gurgitatJou,  625 

Ray  naud '  s  d  iscaac,  1 1 89                                              ^^H 

stenosis,  62ti 

clinical  grades,  1190                                       ^^B 

Pulse,  capillary,  Quincke^  607 

diagn(>ii8.  1190                                                        ■ 

Corrigan'a,  607 

hysteric,  llWi                                                      ■ 

pQlse-tracings.  608,  610,  6l» 

paroxysmal  hemoglobinuria  in,  1190                H 

Pulsus  altcrans,  fi73 

Beactiou  of  degeneration  In  anterior  polio-                 H 

parailiixus,  5*^ 

myelitis,  10B2                                                     ■ 

quadrigeminys,  ^4 

in  chronic  myelitis,  lOHO                                   ■ 

trigeminna,  674 

ID  neuritis,  ia33                                                    ■ 

Puiieta  of  scarlet  fever,  239 

1                 in    progreaaive    ninscnliir    atrophy,                H 

Puncture,  lumliar,  1(>73,  1109 

llOO.     (See  Miteioimthie.)                           ^M 

in  cerehro-spiiiftl  fever,  132,  134 

Recrudescence  of  fever  in  typhoid  fever,  32           ^^H 

Ptipil  ArgyH-RobertJJOTi,  HJm 

Rectum,  syphilis  of,  340                                           ^^H 

Pyrpiira,  416 

tuhercuUmis  of,  308                                               ^^B 

arthritic,  417 

Beeurreut    laryngtsal    nerve,    paralysis    of.               V 

factitiuua,  418 

1060                                                               ^^B 

fulrainans,  418 

Ret;urring  multiple  neuritis,  1034                             ^^^M 

hif  morrhagiea,  419 

Red  softe  n  i  u  g  of  b  ra  i  11 ,  1 1 1 3                                       ^^^H 

Henoch's,  418 

Reduplication  itT  lieart-sounds,  674                           ^^^B 

idi^j^mthic.  416 

Reichmann's  diseA.^e,  787                                           ^^^H 

pemphigoid,  417 

Relapse  in  typhoid  fever,  51                                     ^^H 

prognosis,  419 

Relapsing  fever,  73                                                    ^^H 

secondary,  416 

^^^H 

simplex,  UO 

clinical  varieties,  76                                       ^^^H 

treatnieut,  419 

diflgnoflis.  77                                               ^^^H 

Pustule,  malignant,  355.     (Sen  ArUhntx.) 

d i  flTereu  ti al,  77                                      ^^H 

Pyelitis,  997 

hi«(tory,                                                            ^^H 

calculous,  996 

pathology,  73                                                 ^^^H 

infectious,  998 

spirillum,  74                                               ^^^H 

obstructive,  998 

Remittent  fever,  89                                                  ^^M 

pathology,  997 

Reu  mobilis.  937                                                       ^^H 

pyuria  in,  W& 

Renal  colic,  972                                                            ^^^H 

Pyelonephritis,  997.     (8e«  Pyelitis,) 

tuberculosis.  315                                                     ^^H 

Pyemia,  2(U 

Respiratory  system,  diseases  of,  471                          ^^^H 

RhKc*^Kt*s  in,  202 

Rcfit-cure  in  hysteria,  1182                                          ^^^f 

bacteriology.  S02 

Retina,  diseases  iif,  1043                                            ^^^^1 
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Betinitis,  albaminaric,  1042 

leukemic,  444 

pigmentary,  1043 

syphilitic,  1043 
Betroperitoneal  sarcomata,  936 
Retropharyngeal  abscess,  728 
Bhabdomyoma  of  kidney,  1006 
Bhagades,  334 
Bheumatic  fever,  205 

gout,  391.     (See  Arihriita  Deformana.) 

myositis,  3^ 

nodales,  subcutaneous,  210 

peliosis,  417 
Bheumatism,  acute  articular,  205 

bacteriology,  206 

blood  in,  206 

chronic  articular,  368 

complications,  208 

diagnosis,  212 

differential,  212 

duration,  208 

endemic  influence,  207 

endocarditis  and  pericarditis  in,  209 

epidemic  influence,  207 

glanders  and,  213 

gonorrheal,  212 

immunity  in,  206 

in  children,  212 

joints  in,  208 

local  measures  in,  215 

monarticular,  208 

muscular,  365 

treatment.  367 

pathology,  205 

rainfall  and,  206 

subacute,  216 

symptoms,  207 

temperature  in,  210 

treatment,  213 
Bheumatoid    arthritis,  391.      (See  Arthriiis 

Deformana.) 
Bhinitis,  acute,  471 

atrophica,  472 

chronic,  472 

hypertrophica,  472 

simplex,  471 

syphilitica,  3,'J4 
Ribs,  resection  of,  in  empyema,  565 
Rice-water  stools,  111 
Rickets,  4(H> 

diagnosis,  410 

etiology,  407 

"fat-rickets,"  410 

Harrison's  groove  in,  409 

prophylaxis,  410 
Rock-fever,  371 
Romberg's  sign,  1087 

Root-nerve  svinptoms   in  compression-para- 
plegia, 1103 
"  Rose-cold,"  475 
Rose-spots.  32 
Rotheln,  251 
Round  worms,  1238 
Rubella.  251 
Rubeola  notha,  2^1 
Rumination,  788 
Rupture  of  heart.  665 

of  spleen,  909 

Saccharomyces  albicans,  705 
Sacral  plexus,  diseases  of,  1068 
Salaam  convulsions  in  hysteria.  1172 
Salad,  chicken,  poisoning  by,  1227 


Saline  inftision  in  typhoid  fever,  65 

injections,  intravenoua,  in  diabetic  eoma, 
389 

subcutaneoos,  in  cholera,  119 
in  lobar  pneamoniJ^  157 
Salivary  glands,  diseases  of^  713 
Salivation,  709 

in  bulbar  paralysis,  1099 
Saltatoric  spasm,  1158.     (See  Spaam.) 
Sanatorium  treatment  of  tabercnloeis,  325 
Sand-flea,  1267 
Sanitaria,  home,  325 
Sapremia,  197.     (See  SepHeemUaJ) 
Saranac  sanitarium,  325 
Sarcini  ventriculi,  749 
Sarcoma,  mediastinal,  576 
melanotic,  904 
of  bladder,  1015 
of  brain,  1128 
of  kidney,  1008 
of  liver,  904 
of  lung,  543 
of  pleura,  574 
Sarcoptes  scabiei  hominis,  1265 
Sardonic  grin,  363 
Saturnine  encephalopathy,  1223 

neuritis,  1034 
Saturnism,  1220 
Sausage-poisoning,  1227 
Scarlatina,  236.     (See  Scarlet  Fever.) 
Scarlatinal  synovitis,  242,  247 
Scarlet  fever,  236 

anginose  form,  241 

atactic  form,  240 

causes,  237 

predisposing,  238 

complications,  241 

desquamation  in,  241 

diagnosis,  243 

eruption  in,  238 

'•  goose-skin  "  in.  239 

hemorrhagic,  241 

immunity  in,  238 

incubation-period,  238 

infection  in,  2.38 

invasion  of.  238 

joint-atfections  in,  242 

lesions  in,  2.36 

malignant,  '240 

micro-organisms  in,  237 

mild  form,  240 

modes  of  conveyance  in,  237 

ne[.hritis  in,  24i 

otitis  in,  241 

prognosis,  244 

prophylaxis  against  nephritis,  247 

pnlse  in.  23I> 

puncta,  239 

pyemia  in,  241 

sine  ernptione.  240 

synovitis  in,  242 

tern  IK' rat  n  re  in,  239 

tongue  in,  2,39 

tonsils  in.  239 

treatment,  244 

urine  in.  2'{9 
SchlammfielMT,  .371 
Schonlein's  disease,  417 
"Schweiufurth's"  green,  1223 
Sciatic  nerve,  1068 
Sciatica,  1040 

Scleroderma  diffusum,  1193 
Sclerosis,  amyotrophic  lateral,  1099 
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ScleroAii,  arterial,  682 

Skull,  uatiform,  in  congenital  syphilid  334              ^^^| 

caused     by    ©rgotlism—"  ergot    tabea." 

Small-i)ox,  218                                                              ^^H 

1228 

[         abortive  form,  226                                                  ^^H 

caused  by  isypbiUfi,  336.    (See  Locomotor 

bacteriology,  219                                                    ^^^1 

Ataxia,) 

219                                                                ^^^1 

combined  syatem,  1094 

cerebro-E^pinal  meningitis  ftnd^  226                      ^^^H 

lateral,  iri91 

conipliciitions,  222                                                    ^^^H 

multiple  or  diss<iminated,  1005 

con  Buent  form,  224                                                 ^^^H 

of  brain,  H34 

contagion  of,  220                                                    ^^^| 

of  pnlmoimrv  artery,  683 

diagnoi^is,  226                                                            ^^^H 

of  veins,  Hal 

eruption,  222                                                              ^^^H 

posterinr,  H>85 

hemorrhagic  form,  225                                           ^^^H 

Sclerotic  clmnKea  in  cbronic  gastritis,  759 

immunity  in,  220                                                  ^^^H 

Seal  ices  of  ecliiiioc^jccuB,  1256 

imj>etigo  contagiosa  and,  227                              ^^^| 

Scorbutus.  411 

i ncn  b4Lt i o n  of,  22 1                                                    ^^H 

diagnosis.  -114 

iaitial  nLsbes  iu,  221                                               ^^^H 

dietetic  treatmeot,  414 

mofles  of  infection,  220                                           ^^^H 

infantile,  415 

mortiiHty  and  prognosis,  227                                 ^^^H 

Scriveners*  palsy,  1165.  (See  Writers*  CVawj?.) 

pathology,  218                                                            ^^^| 

Scrofula,  '274 

prophyliixi^  in,  228                                                 ^^^| 

S<^rotal  append  iintis,  819 

reee  n  t  e  p i  d  em  ics,  222                                               ^^^H 

St!U  rvy.  4 1 L     ( See  SrorbtdttM.) 

secondary  legions  in,  219                                            ^^^H 

Seasonal  reJalions  of  erysipelas,  175 

spec i 111  mofle^  of  treatment,  230                           ^^H 

of  laaluria,  91 

symptoms,  222                                                          ^^^1 

of  pnenraonia,  138 

sy  pb  i  I  is  an  d ,  227                                                    ^^^| 

of  rheiimatism,  206 

treatment,  228                                                        ^^H 

Sceondary  diphtberitic  dysentery,  105 

Snake-virus,  purpura  caused  by,  416                          ^^^H 

emphysen>a,  535 

Snuffles,  331                                                                    ^^H 

fever-t'urve  in  small -pox,  223 

Boit,  induonce  of,  iu  cholera,  112                                 ^^H 

kidney,  9!)5 

in  malaria,  7^                                                    ^^H 

spastic  paralysis,  10E>3 

in  tuberculosis,  273                                           ^^H 

Segmental  lesiuns  of  spinal  cord^  1064 

in  typhoid  fever,  24                                           ^^^| 

**Sep8i6inte»tinalis."  1911 

Sontbern  ralifornia,  tiiberculrj«ia  lu,  324                     ^^^| 

Septicemia,  197 

Sow  tb  e  n  i  U  e  org  i  a,  tube  re  u  1  osis  in,  324»  325                ^^H 

barter  iolo«y,  198 

Southern  Italy  and  France,  tuberculosis  iu,             ^^H 

ooftgiil  at  ion -necrosis  in.  198 

^^M 

diagnosis  from  sapremia,  200 

Spasm,  bsbit-,  1156                                                        ^^H 

gotiurrbeal,  'i!7 

in  ergot i.^m,  1228                                                     ^^^H 

modes  of  iiHWtion  and  introduction  of 

in  hydrophobia,  359                                                ^^^1 

the  poison  into  ihe  system ,  198 

in  hysteria.  1171-1173                                             ^^^| 

normal  salt  solution  in,  '^Ul 

mimic,  1052                                                                 ^^^H 

jmtbokigy,  197 

of  intestine.  849                                                            V 

ptomaina  in,  198 

retro-colic.  1063                                                          ^^M 

pneuin-woetnm,  147 

saltatoric,  11. "iS                                                        ^^M 

synipt*niJ3.  *JfM7 

tonic,  in  tetanus,  363                                               ^^^| 

tr*>«tment,  201 

Spasmodic  larynglti;!,   181                                               ^^H 

tine,  201 

Spastic  paniplegia,  IDfU                                                   ^^H 

typhoid,  27,  4fi 

congenital  H>93                                                     ^^H 

Septicopyemia,  204 

family  tendency  in,  J 092                                       ^M 

Serous  membranes,  tuljcrculosis  of,  310 

Speech,  1124,     {See  Aphrmnj                                                ■ 

pneumonia.  150 

in  general  panil.rsiHof  insaue,  1135                             ■ 

Serum,  antipneumocoecir,  158 

in  hereditary  ataxia,  109(>                                              ■ 

antis^treptococi-ic,  1?^ 

loss  of,  in  bulbar  paralysis,  1098                                     ■ 

Serum -diiianosis  of  typbord  fever,  47 

scanning,  in  multiple  sclerosis,  1096                            H 

of  yellow  fever,  12:* 

Spina  bifida  in  lesions  of  cauda  etjuina,  1107                     H 

Serum -react  ion,  Pfeider's,  114 

Spinal  accessory  nerve,  paralysis  of,  10t>4                     ^^H 

Sewer-gas,  relation  of,  to  typhoid  fever,  26 

compression,  1102                                                         ^^H 

Shaking  palsy,  1158.     [Seff  Paralyith  Aslant.) 

cord,  abscess  of,  1082                                               ^^^M 

Shell-fish,  poisoning  by,  1227 

compression  of,  1102                                        ^^^| 

Shiga's  liAcilius,  104 

diseases  of,  10B9                                                  ^^H 

S  h  i  [i  fe  ve  r,  (u.     1  See  7\fph  fu  Fever. ) 

disturlmnce  of  circulation  in,  1074                ^^^H 

Sick  lieadache,  ]14fi.     (See  Mittraine.) 

hemorrhage  into,  1075                                       ^^^H 

SiderosJH,  541.     iSee  PneHmoitokojftionM,) 

local ixiition  of  functions  uf,  1027                  ^^^H 

Simpie  cQiitinned  Aner,  1172,   (See  Feftrfcii?4».) 

segmental  lesions  of,  1084                               ^^^| 

Si  iiUH-th  rombosi^,  1 1 15 

syphilis  of,  3:16                                                    ^^H 

ju  I'blorosiw,  427,  1114 

tn  he  re  u  1  os  i  s  of,  31 8                                             ^^^1 

secondary  tn  ear-disease,  1114 

n  mo m  of,  11  (14                                                    ^^^1 

Siitb  nerve,  paralysis  of,  1049 

unilateral  let^ion  of,  1083                                 ^^^H 

Skoda's  resonance  in  lobar  pneomonia,  146 

membranes,  hemorrhage  into,  1073                      ^^^H 

in  sero-fihrinous  elfnsion,  553 

n]eiiingiti»(,  acute.  1072                                          ^^^| 

Skull  in  external  hydrocepliiihis.  1132 

nerves,  diseases  of,  1066                                          ^^^1 

in  internal  hydroLepbalus,  1132,  1133 

Qcurastheniat  HBO                                                     ^^^1 

lu  rickets,  407 

• 

Spirals,  Curschmann's,  499                                          ^^^1 
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Spirillum  of  relapsing  fever,  74 

Splanchnoptosis,  796 

Spleen,  amyloid  degeneration  of,  908 

diseases  of,  905 

dislocation  of,  903 

echiuococcus  of,  1260 

floating.  905 

hyperemia  of,  905 

in  anthrax,  356 

in  cirrhosis  of  liver,  895 

in  malaria,  80,  88 

in  pseudo-leukemia,  449 

in  rickets,  410 

in  typhoid  fever,  20,  28 

in  typhus  fever,  70 

morbid  growths  of,  908 

rupture  of,  909 

sago.  908 
Splenic  anemia,  454 

fever.  355.     (See  Anthrax.) 

pseudo-leukemia,  452 
Splenitis,  9a5 
Spleno-typhoid,  45 
Spondylitis  deformans,  394 
Sporadic  cretinism,  466.     (See  Myxedewui,) 
Spotted  fever,  125.    (See  Cerebrfh^pinal  Men- 
ingitis.) 
Sprue,  810 

Spurious  relapse  in  typhoid  fever,  51 
Sputa,  amoeba  coli,  103,  885 

in  abscess  of  lung,  539 

in  acute  bronchitis,  486 

in  asthma,  499 

in  bronchiectasis,  494 

in  cancer  of  lung,  542 

in  chronic  bronchitis,  490 

in  chronic  pulmonary  tuberculosis,  293 

in  edema  of  lung,  507 

in  fetid  bronchitis,  490 

in  gangrene  of  lung,  537 

in  lobar  pneumonia,  142 
St.  Anthonv's  fire.  174.     (See  EryaipeUu.) 
St.  Vitus's  dance,  1148.     (See  Chorea.) 
Status  eclanipticiis,  1164. 

epilepticus,  1144 
Stell  wag's  si>rn.  463 

Stenocardia.  675.     (See  Angina  Pectoris.) 
Stenosis,  bronchial.  497 

of  aortic  orifice,  609 

of  mitral  orifice,  617 

of  pylorus,  hypertrophic,  782 

pulmonary,  626 

tricuspid,  624 
Stomach,  auscultation  of,  746 

carcinoma  of.  775 

chemical  examination  of  contents,  740 

dilatation  of.  748 

diminished  peristalsis  of,  788 

diseases  «»f.  7!W 

hemorrhage  of,  782 

hyi>eracidity  of.  7H6 

hyperesthesia  of.  791 

increas«'d  jwristalsis  of.  788 

inflammatory  diseases  of,  753 

malposition  of.  747 

neuroses  «»f.  7H^ 
motility.  7H8 
secretion.  786 
sensation,  790 

palpation  of,  745 

perriission  of.  746 

physical  or  external  examination  of,  744 

test  fur  ahsorjitive  power  of.  744 


Stomach,  test-meals  used  in  diairDosia,  740 

tests  for  motor  function  of,  743 

ulcer  of,  767 
Stomatitis,  699 

aphthous,  700 

gangrenous,  707 

La  Perleche,  707 

membranous,  702 

mercurial,  7()9 

neurotica  chronica,  704 

parasitic,  705 

ulcerative,  703 
Strabismus,  1049 
Strangulation  of  bowel,  832 
*•  Strawberry  tongue  "  in  scarlet  fever,  830 
Streptococcus,  diphtheria  and.  185 

pneumonia,  150 
Stricture  of  esophagus,  736 
Strictures  and  tumors  of  bowel,  834 
Strongyloides  intestinalis,  1255 
Strumitis,  459.     (See  Thyroiditis.) 
Styrians,  arsenical  habit  in,  1224 
Subphrenic  abscess,  572.     (See  AeuU   ^tri» 
I  hepatitis.) 

1  Succussion,  Uippocratic,  571,  572 
I  Sudoral  form  of  typhoid  fever,  33 
;  Sugar  in  urine,  378.     (See  Diabetes  MeUUma,) 
Sun-stroke,  1234.     (See  Heat-Hroke.) 
Suppurative  pneomonitis,  538.    (See  Ahaeeas 
of  Lungs.) 

pylephlebitis,  872 
Surgical  kidney,  998 
Swamp-fever.     (See  Malaria.) 
Sweating  sickness,  374.     (See  iftlmry  Fever.) 
Sydenham's  chorea,  1148.  (See  AcuU  Chm-ea.) 
Symptom-complex  of  Brown-S^nard,  1105 
Syncope,  local,  in  Raynaud's  disease,  1190 
Synovitis,  gonorrheal,  216 

scarlatinal,  242,  247 
Syphilis,  329 

amyloid  degeneration  in,  333 

bacteriology,  330* 

brain  tumor  in,  337 

Colics'  law  in,  332 

contagion  of,  331 

differential  diagnosis,  344 

eruption,  :^'{2 

gastric  ulcer  in,  339 

general  diagnosis,  343 

gummata  in,  33^i 

heemorrhagica  neonatorum,  422 

hereditary,  3.'il 

Hutchinson  teeth  in.  335 

hypodermic  treatment,  346 

incubation.  33*2 

inunctions  in,  346 

Justus's  blood -test  for.  344 

late  symptoms  of  hereditary,  336 

maliRnant.  333 

mo<les  of  infection.  331 

morbid  anatomy,  330 

of  alimentary  tract.  339 

of  arteries.  :«8.  342 

of  brain  and  cord.  336 

of  circulatory  system.  341 

of  joints.  342 

of  kidneys.  342 

of  liver,  '3:{s 

of  lungs,  340 

of  spleen.  341 

of  testicles.  343 

primary  sore  of,  332 
stage.  332 
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Syphilis.  Bi^condnry  stage,  332 

Throat,  acute  infections  phlegmon  of,  727                   ^^H 

smaU-p<»x  and.  tj-i? 

Th nimbi  in  veins  in  typhoid  fever.  3U                        ^^^H 

tertiary  fitApt^  'SiS 

Throiiil>u!^is,  cardiac,  640                                                ^^^H 

treat  I  lit  lit  uf  uc4iiire<l,  346 

Thrush,  705.     i^v  I'firaMtic  SlomatHu,)                        ^^H 

uf  hcmiitttry,  345 

Thymus  gland,  diseases  of.  576                                      ^^^H 

tmiior  131,  3^9 

Thyroid  t  xtnicL  nst*  of.  465.  461^,  469                           ^^M 

utiibilkal  cord  iu,  335 

gland.  disi'3^sc«  uf,  459                                             ^^^H 

visteraL  rj36 

in  crtjtiniKtn.  46Jf                                            ^^^^ 

Sypliilitic  LJiclieritt,  332 

in  exophthalmic  goiter,  462                            ^^^H 

fi^vcr,  632 

in  goiter.  460                                                       ^^^H 

jRiialysis,  337^   (See  Dementia  Paralytica.) 

in  myxedcmii.  466                                          ^^^H 

SyriiiKumyelift,  1101 

Thyroid  in,  466                                                               ^^H 

liydromyella  io,  1101 

Thyroiditis.  459                                                                   ^^H 

Thyro-proti^id,  466                                                            ^^H 

TiRRH.  diabetic,  384 

Tic  eon vulsif,  1053                                                            ^^H 

duraaiis,  1085.     \S&e  Luamoior  Ataxia,  i 

doulourtrux,  1038                                                       ^^^H 

mtfscntijrica,  313 

general.  1156                                                           ^^H 

T^he  biruatn^,  33 

Tobacco  aa  a  caiiHc  uf  arrhythmia,  674                      ^^^H 

TacliyntrtUa,  iJ70 

of  tremor,  1159                                                   ^^H 

lieu  rot ie.  670 

Tongue,  acute  in6ammatioii  of,  710                             ^^^H 

syniptiimutic,  670 

atrophy  of,  liMi5                                                       ^^^H 

Tiictilt?  freiuitus  iii  ciupliysemn,  533 

ch  ro  11  ic  i  0  6am  matio  n  of,  7 11                                ^^^| 

i  u  |*a.^s i V e  by  jh* re m ia,  fiOsS 

diseases  of.  710                                                         ^^M 

in  pieuml  effiisioii,  552 

fissure  of,  712                                                            ^^H 

in  piifumntltfjmx,  570 

in  bulbar  paralysis,  lOGO                                          ^^^H 

in  pulmmiary  tuberculosia,  297 

paralysis  of.  1065                                                    ^^H 

Tieniii  cuctimoritia,  1285 

spu^m  of.  i(>65                                                           ^^^H 

ec  h  i  1 1  oc  tic  L*u !»,  1  '2t%i 

ukepi  tif,  ill  HV  phi  I  is,  332                                         ^^^1 

flavopiiuctuta,  1265 

ToUBillitifl.  acute  catarrhal.  716                                     ^^^1 

ni  ed  iocarj  e  1  Ut*^  1261 

acute  parenchymatous,  717                                      ^^^H 

nana.  VlfU 

chrunie.  721                                                             ^^^H 

solium,  1261 

follicular,  716                                                          ^^H 

Twuite  i>r  tape-worni,  12*51 

necrolic.  71B                                                                  ^^^1 

Te^tb,   HiHthiiisoii's,  335 

ToDsilfl.  diacikM*  of,  715                                                  ^^^H 

Temi>erutiir»'-R"iise,  loa«  of.  in  iyringomyelia, 

Toothache  in  actinomycosis,  354                                    ^^H 

not 

Topfer's  UiSlA  in  examination   of  stomach-              ^^H 

Tertian  iiiternijttcnt  fever,  aiiieb«  caufliug, 

contents,  741.742                                              ^^^H 

H2 

Tophi  in  gout.  3^17                                                             ^^H 

Testes,  sypliilis  of.  343 

Torticollis,  367                                                             ^^M 

tubeiTuloHiH  of,  316 

Tracheo-bronchitis.  484                                                ^^^1 

Tetana-toxiu.  362 

TrautK'fl  semilunar  space,  553                                     ^^^H 

Tetauua,  362 

Tremor,  hereditary.  1160                                                      H 

luiiilm,  363 

hysteric.  1160*                                                              ■ 

antit^jxin,  365 

in  exophthHlmic  goiter.  464                                            ■ 

bacillort.  'M2 

iu  multiple  sclerosis,  1160                                               ^^ 

cei>Iialic.  364 

in  paralysis  agitans,  1150                                          ^^^H 

chronic^  363 

senile.  1160                                                              ^^H 

dia§Cn<)6iE,  384 

simple.  1160                                                             ^^M 

duration,  364 

smokers'.  11  flO                                                             ^^^1 

idiopathic.  363 

11(^1                                                                   ^^H 

immunity  iit,  363 

THehina  spiralis,  1248                                                  ^^H 

Incubation.  363 

THchinosia,  1248                                                                ■ 

modes  of  infection.  392 

diagnosis,  1250                                                              ■ 

morbid  anatomy,  382 

symptomii.  1249                                                                  ■ 

mortality.  364 

treatment.  1251                                                                     H 

traumatic.  363 

Trichoceplialus  di«pan  1246                                               ■ 

treatment,  364 

Tricuspid    incoraTHstency  or    regurgitation,                    ■ 

Tetany.  1160 

621                                                                         ■ 

Thermic  ftver,  373,  1235                             * 

regurgitation,  mnrmnr  in.  623                               ^^^H 

Third  nerw.  diseases  of.  H)47 

venons  congestion  in,  623                                 ^^^H 

paralysis  of.  1047 

stenofiis.  624                                                                   ^^^| 

relapsiiijr  and  recarriiif ,  1048 

TrtgcTninus,  1051.     (^ee  Fifth  Nerve.)                         ^^^M 

Thiroloix  Achalmri.  206 

Trt^tmui;.  362.     USee  TefonHt.)                                        ^^H 

Thomsen'3  di9e;i5e,  120!) 

TroiiHrteau's  sign  in  tetany.  1161                                   ^^^| 

Thoracic  aorta,  anearysm  of,  687 

T  u  here les  rab  iq  ue.  35^                                                      ^^^1 

dropsy,  573»     iSee  Htfilr&thurtuc.\ 

T  u  be  re  u  1  osi  s.  263                                                               ^^^1 

duct,  rupture  of  tuberculous  focus  into, 

acute,  277                                                                   ^^H 

27H 

cerebral  or  meningeal  form,  282                    ^^^1 

Thorax  in  imphysema,  532 

diagnosis.  284                                                      ^^^H 

in  pulmonary  tnlwreuloais,  285 

general  miliary  form.  27S                                ^^^H 

in  rachitis,  40^ 

pnlmonary  form.  280                                           ^^^H 

paralytic.  296 

treatment.  3*27                                                       ^^^| 

Thread-worm,  1244                                             ; 

typhoid  form,  276                                              ^^^H 

1294 
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Tuberculosis,  amyloid  degeneration  in,  292 
antiseptic  treatment,  322 
associated    diseases  and   complications, 
319 

inflammatory  processes  in,  265 
bacillus,  266 
biology  of  bacillus,  266 
bovine,  2b7 

inoculation  with,  270 
cavities  in  chronic,  290 
changes  occurring  in  a  tubercle,  264 
chemical  products  elaborated  by  bacillus, 

267 
chloro-anemia  in,  302 
chronic,  288 
clicking  r41e  in,  298 
climatic  treatment,  323 
clinical  types  of  tuberculous  meningitis, 

284 
contagious  theory,  269 
diagnosis,  284 

of  acute,  279 

of  chronic,  304 
diet  in,  326 

ditferential  diagnosis,  305 
direct  hereditary  transmission,  270 
disseminated,  291 
distribution  of  bacilli  in,  267 

of  tubercular  lesions  in,  263 
dyspnea  in,  296 
elastic  fibers  in,  295 
elementary  tubercle,  264 
etiology,  266 

of  chronic,  288 
Flick's  studies  in,  268 
general  pathology  of  tubercular  lesions, 
263 

prognosis,  319 

symptoms.  300 

tuberculous  adenitis,  277 
geographical  distribution  of,  263 
hemoptysis  in  chronic,  295 
histology  of  tuberculous  meningitis,  282 
historic  note,  263 
infection  by  inoculation,  270 

hy  swallowing:,  209 
inhalation  of  bacilli,  268 
inoculations  in,  267 
interstitial  pneumonia  in,  291 
intestinal,  308 
isolation  in,  320 
latent.  205 
local  causes,  273 

syiuptonis  of  chronic.  293 
mensuration  iu,  297 
method  of  staining  bacilli,  294 
UKMles  of  infection.  2r>8 
morbid  anatomy  of  chronic,  288 
nijfht-sweats  in,  301 
of  alimentary  tract.  307 
of  arteries  and  veins,  319 
of  brain,  3ls 
of  bronchial  glands.  276 
of  endocardium,  291 
of  Fallopian   tubes,  ovaries,  and   uterus, 

317 
of  genito-nrinary  system,  315 
of  heart.  31 S 
of  intestinal  tract,  291 
of  kidneys.  315 
of  larynx,  291 
of  lipi  .307 
of  liver,  314 


Tuberculosis  of  lymph-glands,  274 
of  mammary  glands,  317 
of  mesenteric  glands,  276 
of  pericardium,  311 
of  peritoneum,  312 
of  pleura,  291 
of  serous  membranes,  310 
of  spinal  cord,  318 
onset  of  chronic,  292 
pathology    of    tuberculous    meniiifitis* 

282 
physical  signs  in  stage  of  consolidmtion, 
296 
of  cavity,  299 
predisposing  causes,  271 
prognosis  of  tuberculous  meningitis,  284 
propagation,  265 
prophylaxis,  320 
sanatorium  treatment,  325 
serum-diagnosis,  304 
serum-therapy,  1*27 
sources  of  bacilli,  267 
special  remedies  in,  327 
special  symptoms  of  chronic,  302 
sputum  in,  293 

examination,  294 
stages  in  development  of  tubercle,  264 
temperature  in  chronic,  301 
treatment,  322 

of  leading  symptoms,  327 

tuberculin  in,  323 
Tumors,  intracranial,  1128 
of  cms,  1131 
of  larynx,  483 

of  nerves,  1036.    (See  Neuromata.) 
of  pancreas,  916 
of  peritoneum,  936 
of  spinal  cord,  1104 
syphilitic,  339 
Tunnel-anemia,  1247 

Tussis  convulsiva,  254.  (See  Whooping-couffk.  > 
Twists  and  knots  in  bowels,  833 
Tylosis  lingua?,  712.     (See  Lingual  Psoriasis.) 
Tympanites  in  acute  peritonitis,  921 
in  appendicitis,  824 
in  intestinal  obstruction,  835,  S36 
in  typhoid  fever,  34 
Typhoid  bacilluria,  963 
fever.  17 

abnormal  course  of  fever,  31 

bacterioloKy,  22 

bed-sores  in,  33 

blood  in,  22,  40 

chart   showing  effect  of  cold   baths 
in,  opposite  p.  57 

clinical  history.  27 
varieties,  44 

complicated  by  infectious  diseases. 44 

constipation  in,  34 

contraindications  to  cold  baths  in.  60 

delirium  in,  41 

diabetes  in,  43 

diagnosis.  46 

diarrhea  in,  34 

diazo-reaction  in,  43 

diet  in,  54 

differential  diagnosis.  48 

di*;infection  in.  52 

Khrlich's  reaction  in,  43 

epistaxis  in.  38 

etiolojry,  22 

experimental,  22 

fastigium  or  second  stage,  28 
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Typhoid  fever,  gastric  symptoms  iu,  36 

Typhoid    fever,    treatment     of    individual            ^^^| 

IfuaiiK'ol  ill  treatmeutj  61 

symptoms,  62                                         ^^^1 

hcitdacbe  in,  ix2 

of  lobar  pntmuiouia,     (See  Sso*            ^^^H 

history,  17 

ondarjf  Pneumonia.)                                  ^^^H 

hydrotherapy,  55                                    \ 

of  tympanites,  64                                               ^H 

hypHJ^tatic  congestiou  of  lutigs  lii|  3tf 

lympanitvs  in.  34                                                    ^M 

imiQUiiity  to,  25 

typho- toxin,  23                                               ^^^M 

lu  aged,  4it 

urine  in.                                                         ^^^H 

in  children,  40 

walking  form,  45                                          ^^^1 

iueubatioa  of,  27 

Widal's  reaction  in,  47,  48                              ^^^H 

insanity  in,  42 

septicemia,  27,  46                                                    ^^^1 

insonuiia  iu,  63 

TyphO'ioxin.  23                                                              ^^^H 

iutenial  aiitipyrelit^s  iu,  61 

Typhus  fever,  (iT                                                          ^^^H 

iuteatiutt!  antiistjitie.^  iu,  61 

causes,  6B                                                          ^^^H 

hemorrhagiss  in,  34 

contagiousness,  69                                           ^^^H 

isolatiun  of  patiuntH,  53 

course  and  duration,  71                                  ^^^H 

jaundice  in,  33 
leukocytosis  lu,  36,  41 

diagnosis.  72                                                   ^^^| 

eruption  in,  70                                                ^^^1 

liver  in,  20 

history,  67                                                       ^^^1 

lobar  phuurnonia  in,  58 

odor  in,  71                                                           ^^^H 

lobiihtr  pneumonia  iu,  37 

pathology,  68                                                     ^^H 

lungs  in,  21 

symptomsj  69,  71                                                ^^^H 

manajjemeut  uf  couvalescence  in,  66 

tcmi>erature  in,  70                                         ^^^H 

u)  ft  hot!  8   of   conveyance   of   poi»ou 

treatment,  72  '                                                ^^^| 

into  human  body,  25 

lavisaituus,  44.    (Bee  7)fphoid  Fever.)                 *^^H 

niudes  of  infection,  25 

^^^^H 

mouth  and  tonsih  in,  37 

Ulcetr.  duodenal,  B13                                                    ^^^| 

muscular syst*^ni  in,  *22,  44 

fullicLilar,  H15                                                             ^^^| 

uephritid  in,  43 

gai^trie,  7t;7                                                               ^^^^| 

nerv.Miji  symptoms  in,  41 

in  syphilis,  339                                                ^^^1 

neuralgia  in,  42 

in  typhoid  fevcr,  18                                                ^^^H 

ocular  complications  in,  42 

intestinal.  Ii^l3                                                            ^^^1 

fMweou?;  system  in,  44 

of  bowel  in  dyik^ntery,  99^  101,  104,  107              ^^H 

oysters  and,  26 

of  esuphagUH,  730                                                    ^^H 

paiholopiy,  17 

iltditary,                                                                       ^^^1 

perforation  in,  35 

stercoral.  ^15                                                                ^^^H 

pericarditis  in,  39 

periehondritis  iu,  38 

stomatitis,  703                                                        ^^^1 

period  of  Wundt-rlich,  31 

Uieero-mirmbninouHtoni^itlitis,  715                            ^^^| 

peritonitb  in,  36 

Ulcers,  aphthous,  7U1                                                     ^^H 

Peyer's  patches  in,  18 

Ulnar  nerve,  diseases  of.  21,  1066                                ^^^| 

plcnro-typhoid,  45 

Urn b i  1  ica  1  cord  i n  ay pb i  I i«,  335                                          ^M 

post-typhoid  eles^ationa  of  tempera- 

Uremia, im                                                                         ■ 

ture  in,  :i-i 

acute,  967                                                                       ■ 

prt  dinpoiiing  causes,  24 

chronic,  .967                                                                       ■ 

propnoHis,  49 

diagnosis   from    cerebellar    hemorrhage            ^^B 

prophylactic  inoculations  in,  53 

and  akrdiolic  narcosis^  969                         ^^^H 

propbylaxin  in,  52 

in  chronic  nephritis,  992                                          ^^^H 

pseud^i-nicmbranous      inflammation 

(Mithology  and  etiology,  966                                   ^^^H 

in,  44 

i$ymptom.H.  Wl                                                       ^^H 

pulse  in,  39 

Ureter,  blwking  of.  973                                                   ^^H 

pyelitis  ill.  43 

tuberculosis  of,  316                                                          V 

recur rt*nce  of,  52 

Urethritis  in  lithemia,  405                                            ^^M 

relaiwea  in,  51 

Uric-acid  calculi.  973                                                   ^^^M 

dtatheiiis,4(.M.     i^e  Lithemia,)                             ^^M 

saline  in  fusion  in,  65 

Uri  n  a  ry  sy ste  m ,  d  iseases  of »  937                                  ^^^H 

acrura -diagnosis,  47 

Urine,    acetone,    diacetic     and    oxybutyrio                 V 

serum-therapy,  47,  02 

acids  in.  956                                                       ■ 

fikio-rasheii  in,  33 

albumin  in,  946                                                                ■ 

iplecn  in.  3B 

alkaptone  in,  9(^                                                             ■ 

stage  of  decline,  28 

bacteria  in,  96:i                                                             ^^H 

of  development,  97 

hile-piginent  in,  952                                                 ^^^| 

atimulants  in,  55 

blood  in,  942                                                          ^^M 

8t4K)lft  in.  34 

c  li  1  ortds  i  n ,  962                                                        ^^H 

sulwtitutea  for  cold  bath  in,  00 

chyle  in,  951                                                             ^^^H 

snbsultus  tendinum  in,  42 

eystin  in.  9H0                                                             ^^H 

sweating  in.  3-'^ 

fat  in,  962                                                                   ^^^H 

tempt'niture-<:hftrtH  in,  30 

iibrinous  cast  in.  959                                             ^^^| 

tlironibiwiiij  in,  39,  40 

gas-formation  in,  962                                             ^^^1 

tonsino-typhoid,  37 

glucose  in,  9.53                                                        ^^H 

treatment,  5** 

hema  to  porphyrin  in,  962                                        ^^H 

of  bed-sores,  66 

hemoglobin  in,  944                                                       ^^^H 

of  hemorrbai^es,  66 

iu  acute  cystitis,  1011                                              ^^H 

^^m         1296                                 INDEX,                                          m 

^^H^                Udae  in  BriKbt's  diseiuk%  mi,  987,  902 

Vasomotor  disturhmiice  Iu  elirouic  piearitj, 

^^^^^^^                iu  chrtjnic part; tic byuiiituus neplmiis,  967 

567                                                      ^^^ 

^^^^^^^b                 iu  diabeifsa  insipidus,  31^ 

in  exophthaliijic  goiivTt  4HS             ^^^H 

^^^^^^^B                 iu  djubetea  uutlitu^,  'M2 

in  miiirniinc,  1110                               ^^^H 

^^^^^^^H                      dipbtbvria.  ]HU 

iu  uiyehtis^,  lOT^*^                                  ^^^H 

^^^^^^^1                      jaiJiulice,  83;^ 

uiuiul^iii,  UI38                                 ^^^H 

^^^^^^H 

iu  tumoiM  or^ptuat  43onl,  11Q5           ^^^H 

^^^^^^H                 n       rl  c t  fe  v  f    21 3 

Veal  pie,  poiiMiuiiig  by,  1227                             ^^^H 

^^^^^^H                     typboid  fevi^r,  42 

Veiuiit,  arterto-vetiou/au(!Ut7sin,  006             ^^^H 

^^^^^^^P                                           ill.  53 

cerebral,  Lhroiubosis  iu.  111&                     ^^^B 

^^^^^^^B                                              1013 

diastolic  etilhipif^  of,  5H1)                                     ^M 

^^^^^^^B 

Vena  cava  iuft^rior,  compreasiou   of,  by  an*     ^H 

^^^^^^H                              III,  {»63 

eurysui,  (188                                                  ^B 

^^^^^H            Uvum*j  hh  mz 
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^^^^^^m                 IcQctu  uiid  lyriitiiit  iti,  900 

I'Utpbysema,  535                                     j^^^H 

^^^^^^^1                 oxulati'S  in  excc&^  in,  958 

epib^pdy,  It-iO                                            ^^^^H 

^^^^^^^B                 pvpt^juc  and  aibumose  in,  $M9 

iu  pneumonia,  158                                       ^^^^| 

^^^^^^^H                pbospbiites  iu  exce&A  iu,  ^9 

Ve n on H  cie rubral  hcniorrbage.  IISO                 ^^^^^ 

^^^^^^^B 

pnlso  iu  aortic  incompr(pU€^«  607          ^^^^| 

^^^^^^1                                  of,  3020 

in  neiira-sthcnia,  1180                                 ^H 

^^^^^^H                spec  till  pa  t  b  f>1  o^'  t  c  s  Uit  oh  ot  i^ 

in  tyhtrculo^is,  3t)2                                     ^H 

^^^^^^H                suppreiision  of,  ta  ^utu   inbeatitial   ob> 

W' utricles  of  brain,  eulargt^meut  of,  1133            ^H 

^^^^^^^B                            Btructii>n,  83.') 

ttippiu^  of,  1134                                    ^H 

^^^^^^^H                         in  urute  ncpbritt^  981 

Vontricular  bemorrhage,  It  19                                ^M 

^^^^^^H 

Vertcbne,  injuries  and  caries  ©f,  IIOO                   ^1 

^^^^^^P                uric  acid  in  cxross  iu,  957 

Vertigo,  auditory.  1057.     (Stse  M4Mr^§  Di^      ^ 

^^^^^^                   iirt>btlin  in,  953 

^^^^M 

^^^H                  Umbilinuria,  95vl 

gastric^  762                                                   ^^^H 

^^^^^^           Urticaria,  tq>idemicti,  12G8 

iu  arti^rio-sclerosis.  6B5                              ^^^H 

^^^^^L 

in  cei^beUar  disease.  112$)                        ^^^H 

^^^^^^H                Iu  acuto  articular  rhennmti&m,  210 

VuHical  catarrh  iu  typhoid  fever,  43              ^^^H 

^^^^^^H                 in  chronic  gustrilis,  7(12 

hciuorrhage.  1015                                         ^^^^B 

^^^^^^^H                       priL-umonia,  145 

irrigation,  1014                                            ^^^H 

^^^^^^^r                 io  typhoid  fevi>r»  33 

medicatiou,  1014                                          ^^^^B 

^^^^f                  T 'terns,  tubiTciilo^is  ol,  317 

VesiculiP  semiuales,  tutx^rculosis  of,  316                V 

^^^H                   UvnH  t^dcma  of,  in  dipbtbeiift,  167 

Voice,  change  of,  in  nioutb -Urea then,  T£L        ■ 

^^^H 

iSve  Spceeh.)                                               ■ 

^^^H                  Vaccixation,  231 

Volitional  tremor,  1U««                                               ■ 

^^^^^^                  com  pit  cut  iu  US,  2:i3 

VolvuluH.  S33                                                                H 

^^^^^^b                di&uger  of  conveying  syphilis  wheu  hu- 

Vomica,  290,   (See  Cantie*  in  Ckr^mU  TnUr^        ■ 

^^^^^^H                            uiauiificd  virus  U  UBed,  233 

eulwnjt)                                                      ■ 

^^^^H                  bisiory,  231 

Vomit,  black,  122,  123                                                 M 

^^^^^^^1                 lymph           iu,  ^12 

CO Ifee -ground,  777                                                  ^B 

^^^^^^^B                 (jfX'ralion, 

,         stercoraceuua,  tCJ5                                                   ■ 

^^^^H                            uf  life  for,  233 

^^^^^H 

Wai-l-papkr  a  source  of  arsenicml   poMOO* 

^^^^^^V                  Bymptoms,  233 

iug,  1223 

^^^^^^H                   time  for  reviu'cin&tiou^  233 

War  <if  Rebellion,  dysentery  id,  98 

^^^^^H           Vaccine  viru!»,  232 

Wash  tug  out  stomach,  method,  740                  ^^^M 

^^^^^^H           Vaccinia,  232 

Water,  infect  ion  of  cholera  by,  113                ^^^H 

^^^^^H           '*  Vagahondii*  diseiufc,"  458 

of  dysMntery  b\%  101                            ^^^H 

^^^^^^H          Valvular  (cardiac)  diseases,  complications  of^ 

of  typboid  fever  by,  2S                         ^^^^B 

^^^^H 

Water-hiininit-r  piiJsi*,  im                                       ^H 

^^^^^K                        d  y  rat  ion ,  626 

Wcbcr,  ^vndroujc  of,  261                                     ^^^H 

^^^^^^^H                         prfiphvlaxis  in,  630 

Wei  1  's  d  i.-tease,  370                                              ^^^^1 

^^^^^H                       tn^atmcnt,  631 

Weir  Milchcdl's  disease,  tl»5                           ^^H 

^^^^^^^B                        vetii'«i*etiou  iu,  ^35 

Werlhcirs  disease.  416                                              H 

^^^^^^H                 <li<;eade  nl'  heart,  chronic,  6<K) 

Wcrnicke'H  *  aphasia  of  oond action,**  1125         ^M 

^^^^^^V 

Wcstpha^Pilti;  reaction.  1136                           _^^M 

^^^^^H           Van  Gchuchten  and  NMia' miithod  ufdetect- 

W4^tphnl's  symptom,  1049                                ^^^M 

^^^^^^V                               ing  rabicfi,  34iO 

VfH  park,  m                                                        ^^^M 

^                 Varicellm  234 

"  White  llux  "  of  India,  808                            ^^H 

^^^H                         caoBe,  234 

White  Roftrniug.  eervbral,  1113                       ^^^H 

^^^"                          diagnosis,  235 

Whoopiii|;-coiigh.  251                                          ^^^^B 

^r                                          from  variola,  227 

bactertobigy,  255                                           ^^^H 

V                                    eruption  in,  234 

catarrhal  stage.  257                                      ^^^M 

gantmmifisa,  235 

com  pi  ication»  and  scqtiele,  258              ^^^H 

im^tihntioii,  2ri4 

contagiousness,  254                                    ^^^^B 

treatment,  235 

di»gno<«ia,  258                                               ^^^H 

with  f«»ro-pnnilcnt  vesicles,  234 

etiology.  254                                                     ^^^^B 

Variobi.  2 16.     i  See  Smftil-por,) 

iuenbatiou,  236                                            ^^^H 

Varioloid,  225 

mortatity,  258                                             ^^^1 

Vasomotor  and  trophic  dinordcrt,  X188 

uaturc,  255                                                 ^^^H 
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Whooping-cough,  paroxysmal  stage,  257 

pathology*,  254 

proguosis,  258 

symptoms,  256 

treatment,  259 
Widal  reaction  in  typhoid  fever,  47 

in  yellow  fever,  123 
Winckel's  disease,  422 
Winged  soapalse,  296,  532 
Wintrich's  sign,  299 
Wood-tick,  1267 

Wool-sorters'  disease,  355.     (See  Anthrax,) 
Word-bliudness,  1127 
Word-deafness,  1126 
Wormian  bones,  1133 
Worms,  1243.     (See  Nematoda.) 
Woand-diphthoria,  188 
Wrist-drop,  1067 

in  plumbism,  1222 
Writers'  cramp,  1165 
Wry-neck,  10<J2.     (See  TorticoUU.) 
Wunderlich,  ** ambiguous  period'*  of,  31 

Xanthelasma,  854 
Xanthin,  9()9 
Xanthopsia,  a>l.  1244 
Xerostoma,  714 

Yellow  feveb,  120 
82 


I  Yellow  fever,  bacteriology,  121 

blood  in,  121 

causes.  121 

duration,  123 

epidemics,  120 

grave  symptoms,  123 

hemorrhages  in,  122 

history,  120 

incubation,  121 

invasion -stage,  121 

mode  of  infection,  121 

mortality,  123 

mosquitoes  and,  79,  121 

pathology,  120 

prognosis,  123 

prophylaxis,  124 

protective  inoculation  in,  124 

remission  stage,  122 

secondary  fever  or  collapse  in,  122 

serum -diagnosis,  123 

serum- therapeutics,  125 

temperature  in,  122 

treatment,  124 

varieties,  123 

vomit  in,  122 
softening,  cerebral,  1113 
vision,  1244 
Yeo's  diet-list,  1233 
Yersin's  anti-plague  serum,  174 
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tioner, By  Daniiii.  K.  Brower,  A.  M-,  NL  1).,  LL.D.,  Professor  of 
Nervons  and  Mental  iJiseases  in  Rush  Medical  College,  in  Affiliaiion 
with  the  University  of  Chicago,  and  in  the  Post -Graduate  Medical 
School,  Chicago;  and  Hexrv  M.  Bankisier,  A,  M  ,  M.  t).,  formerly 
Senior  Assistant  Physician,  Illinois  I^^stern  Hospital  for  the  Insane. 
Handsome  octavo,  426  pages,  with  13  full-page  inserts.    Cloth,  $3.00  net, 

Butler's  Materia  Medica,  Therapetitics»  and  Phamia- 

colony*       Fourth  Cditi0xi»  RevUed  ftnd  Cnl&rged. 

A  Text' Book  of  Materia  Medica,  Therapeutics,  and  Phamiacology. 
By  GEORr;E  F.  Butler,  Ph.  G.,  M.  D,  Professor  of  Materia  Medica  and 
of  Clinical  Medicine,  College  of  Physicians  and  Surgeons,  Chicago, 
Octavo,  896  pages,  illustrated.  Clothj  54.00  net ;  Sheep  or  Half  Mo* 
rocco,  15,00  net, 

Chapin  on  Insanity* 

A  Compendium  of  Insanity,     By  John   B.   Chapin,   M.  D.,   LL,  D,7 
Physician-in -Chief,  Pennsylvania  Hospital   for   the   Insane  :    Honorary 
Member  of  the  Medico-Psychological  Society  of  Great  Britain,  of  the 
Society  of  Mental  Medicine  of  Belgium,  etc*     i2tno,  234  pages,  illus- 
trated.    Cloth,  $1.2^  net. 

Chapman's   Medical    Jurisprudence  and  Toxicolo^. 

Secand  EdttloQ«  Revised. 

Medical  Jurisprudence  and  Toxicology.  By  Henry  C.  Chapman, 
M,  D.,  Professor  of  Institutes  of  Medicine  and  Medical  Jurisprudence, 
Jefferson  Medical  College  of  Philadelphia,  254  pages,  with  55  iilus- 
trations  and  5  full-jjage  plates  in  colore.     Cloth,  $1.50  net. 

Church  and  Peterson's  Nervous  and  Mental  Diseases. 

Thh^  Cdidon.  Revised  Mid  Enlarged. 

Nervotjs  and  Mental  Diseases.  By  Archjbald  Church,  M.  D,,  Pro- 
fessor of  Nervous  and  Mental  Diseases,  and  Head  of  the  Neurological 
De|jartment,  Northwestern  University  Medical  School,  Chicago;  and 
Frederick  Peterson,  M.  D,,  Chief  of  Clinic*  Nervous  Lkpartment, 
College  of  Physicians  and  Surgeons,  New  York.  Handsome  octavo 
volume  of  875  pages,  profusely  iilustrated.  Cloth,  $5.00  net ;  Sheep  or 
Half  Morocco,  $6.00  net, 

Clarkson's  Histology* 

A  lext-Book  of  Histolog>',  Descrij>tive  and  Practical.  By  Arthur 
Cu^RKSON,  M.  B.,  CM.  Edin.,  formerly  Dciuonslrator  of  Physiology 
in  the  Owen's  College,  Manchester ;  late  I->enionstrator  of  Physiology 
in  Yorkshire  College,  Leeds.  Large  octavo,  554  pages;  22  engravings 
and  174  beauUfully  colored  original  illustrations.     Cloth,  ^4.00  net. 

Corwin's  Physical  Dia^osis.    Third  Edition.  RevUed. 

Inessentials  of  Physical  Diagnosis  of  tiie  Thorax.  By  Arthur  M. 
CdRwin,  A.m.,  M.  D.,  late  Instructor  in  Physical  Diagnosis  in  Rush 
Medical  College,   Chicago,     219  pages,  illustrated.     Cloth,  $1.25  net. 
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Crothers'  Morphinism  and  Narcomania. 

Morphinism  and  Narcomania  from  Opium,  Cocain,  Ether,  Chloral, 
Chloroform,  and  other  Narcotic  Drugs ;  also  the  Etiology,  Treatment, 
and  Medicolegal  Relations.  By  T.  D.  Crothers,  M.  D.,  Su|)erin- 
tendent  of  Walnut  Lodge  Hospital,  Hartford,  Conn.  ;  Professor  of 
Mental  and  Nervous  Diseases,  New  York  School  of  Clinical  Medicine, 
etc.     Handsome  i2nio  of  351  pages.     Cloth,  $2.00  net. 

DaCosta*s  Surgery,    xhw  Eduioii.  Revised. 

Modem  Surgery,  General  and  Operative.  By  John  Chalmers  Da 
Costa,  M.  D.,  Professor  of  Principles  of  Surgery  and  Clinical  Surger>', 
Jefferson  Medical  College,  Philadelphia ;  Surgeon  to  the  Philadelphia 
Hospital,  etc.  Handsome  octavo  volume  of  11 17  pages,  profusely 
illustrated.     Cloth,  S5.00  net;  Sheep  or  Half  Morocco,  $6.00  net. 

enlarged  by  over  200  Pages,  with  more  than  100  New  Ilhntratiofu. 

Davis's  Obstetric  Ntirs!n|(. 

Obstetric  and  Gynecologic  Nursing.  By  Edward  P.  Davis,  A.M., 
M.  D.,  Professor  of  Obstetrics,  Jefferson  Medical  College  and  Phila- 
delphia Polyclinic;  Obstetrician  and  Gynecologist,  Philadelphia  Hos- 
pital.    i2mo,  400  pages,  illustrated.     Crushed  Buckram,  $1.75  net. 

DeSchweinitz  on  Diseases  <2f  the  Eye.     romth  Ediiioii. 

Entirely  Reset :  Thoroughly  Revised  and  Cnlariged. 

Diseases  of  the  Eye.  A  Handbook  of  Ophthalmic  Practice.  By  G. 
E.  r>K  ScHNVEiNiTZ,  M.  D.,  Professor  of  Ophthalmology,  Jefferson  Medi- 
cal College,  Philadelphia,  etc.  Handsome  royal  octavo  volume  of  750 
|xiges ;  300  fine  illustrations  and  6  full-i>age  chromo-lithographic  plates. 
Cloth,  5500  net;  Sheep  or  Half  Morocco,  $6.00  net. 

Dorland's  Dictionaries. 

[See  American  Illustrated  Medical  Dictionary  and  American 
Pocket  Medical  Dictionary  on  page  3.] 

Dorland*S    Obstetrics.      second  edition.  Revised  and  Greatly  Enlarged. 

Modem  Obstetrics.  By  W.  A.  Xenvmax  Dorland,  M.  D.,  Assistant 
Demonstrator  of  Obstetrics,  University  of  Pennsylvania;  Associate  in 
(lynocoloi^y,  Philadelphia  Polyclinic.  Octavo  volume  of  797  pages, 
with  201   illustrations.     Cloth,  §4.00  net. 

£ichhorst's  Practice  gf  Medicine. 

A  Text- Hook  of  the  Practice  of  Medicine.  By  Dr.  Hkrmann  Kich- 
noKsi,  Professor  of  Si>ecial  Pathology  and  Therapeutics  and  Director 
of  the  Medical  Clinic,  University  of  Zurich.  Translated  and  edited  l»y 
Aita  >irs  A.  Kshnf.r,  M.  D.,  Professor  of  Clinical  Medicine,  Phila- 
(lcli)hia  Polyclinic.  Two  octavo  volumes  of  600  |)ages  each,  over  150 
illustrations.  Prices  i>erset :  Cloth,  56.00  net  ;  Sheej)  or  Half  Moro<:<  o, 
S7.50  net. 
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£yre*s  Bacteriolo^c  Technique. 

Bacteriologic  Technique.  A  Laboratory  Guide  for  the  Medical,  Dental, 
and  Technical  Student.  By  J.  W.  H.  Eyre,  M.  D.,  F.  R.  S.,  Edin., 
Lecturer  on  Bacteriology  and  Joint  Lecturer  on  Practical  Public  Health, 
Charing  Cross  Hospital  Medical  School ;  Bacteriologist  to  Charing 
Cross  and  to  St.  Mary's  Hospital  for  Sick  Children,  Plaistow.  Hand- 
some octavo,  350  pages,  with  150  illustrations.     Cloth,  Jo. 00  net. 

Priedrich  oxib  Curtis  on  the  Nose,  Throat,  aiib  Ear. 

Rhinology,  Laryngology,  and  Otology,  and  Their  Significance  in  Gen- 
eral Medicine.  By  Dr.  E.  P.  Friedrich,  of  Leipzig.  Edited  by  H. 
HoLBROOK  Curtis,  M.  D.,  Consulting  Surgeon  to  the  New  York  Nose 
and  Throat  Hospital.     Octavo,  348  pages.     Cloth,  22.50  net. 

Prothin^am's  Guide  for  the  Bacteriologist. 

Laboratory  Guide  for  the  Bacteriologist.  By  Langdon  Frothingham, 
M.  D.  v..  Assistant  in  Bacteriology  and  Veterinary  Science,  Sheffield 
Scientific  School,  Yale  University.     Illustrated.     Cloth,  75  cts.  net. 

Galbraith  on  the  Pour  Epochs  (jf  Woman's  Life. 

The  Four  Epochs  of  Woman's  Life :  A  Study  in  Hygiene.  By  Anna 
M.  Galbraith,  M.  D.,  Author  of  "Hygiene  and  Physical  Culture 
for  Women";  Fellow  of  the  New  York  Academy  of  Medicine,  etc. 
With  an  Introductory  Note  by  John  H.  Musser,  M.  D.,  Professor  of 
Clinical  Medicine,  University  of  Pennsylvania.  i2mo  volume  of  200 
pages.     Cloth,  J  1.25  net. 

Garri^ues'  Diseases  (jf  Women.    ThM  Editioii.  Revised. 

Diseases  of  Women.  By  Henry  J.  Garrigles,  A.  M.,  M.  D.,  Gyne- 
cologist to  St.  Mark's  Hospital  and  to  the  German  Dispensary,  New 
York  City.  Octavo,  756  pages,  with  367  engravings  and  colored  plates. 
Cloth,  $4.50  net;  Sheep  or  Half  Morocco,  $5.50  net. 

Gorham*s  Bacteriology. 

A  Laboratory  Course  in  Bacteriology.  By  F.  P.  Gorham,  M.  A., 
Assistant  Professor  in  Biology,  Brown  University.  i2mo  volume  of 
192  pages,  97  illustrations.     Cloth,  $1.25  net. 

Gould  miB  Pyle*s  Curiosities  (jf  Medicine. 

Anomalies  and  Curiosities  of  Medicine.  By  George  M.  Gould,  M.  D., 
and  Walter  L.  Pvle,  M.  D.  An  encyclopedic  collection  of  rare  and 
extraordinary  cases  and  of  the  most  striking  instances  of  abnormality  in 
all  branches  of  Medicine  and  Surgery,  derived  from  an  exhaustive 
research  of  medical  literature  from  its  origin  to  the  present  day, 
abstracted,  classified,  annotated,  and  indexed.  Handsome  octavo 
volume  of  968  pages;  295  engravings  and  12  full-page  plates.  Popular 
Edition.      Cloth,  $3.00  net;  Sheep  or  Half  Morocco,  J4.00  net. 

Gradle  on  the  Nose,  Throat,  axid  Ear. 

Diseases  of  the  Nose,  Throat,  and  Ear.  By  Henry  Gradle,  M.  D., 
Professor  of  Ophthalmology  and  Otology,  Northwestern  University 
Medical  School,  Chicago.  Octavo,  547  pages,  illustrated,  including 
2  full-page  colored  plates.     Cloth,  S3. 50  net. 
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Grafstrom's  Mechano-Therapy. 

A  Text-Book  of  Mechano-Therapy  (Massage  and  Medical  Gjrmnastics). 
By  Axel  V.  Grafstrom,  B.  Sc.,  M.  D.,  late  House  Physician,  City  Hos- 
pital, Blackwell's  Island,  N.  Y.    i2mo,  139  pages,  illustrated.   Ji.oo net. 

Grant's  Surreal  Diseases  of  Pace,  Mouth,  and  Jaws. 

r  or  Dcntftl  StuoMits* 
A  Text-Book  of  Surgical  Pathology  and  Surgical  Diseases  of  the  Face, 
Mouth,  and  Jaws.  For  E)ental  Students.  By  H.  Horace  Grant, 
A.  M.,  M.  D.,  Professor  of  Surgical  Pathology  and  Oral  Surgery,  Louis- 
ville College  of  Dentistry ;  Professor  of  Surgery'  and  Clinical  Surgery, 
Hospital  College  of  Medicine,  Louisville.  Octavo  volume  of  215 
pages,  with  60  illustrations.     Cloth,  $0.00  net. 

Griffith  on  the   Baby,      second  Edllioii,  Revbed. 

The  Care  of  the  Baby.  By  J.  P.  Crozer  Griffith,  M.  D.,  Clinical 
Professor  of  Diseases  of  Children,  University  of  Pennsylvania;  Phy- 
sician to  the  Children's  Hospital,  Philadelphia,  etc.  i2mo,  404  pages; 
67  illustrations  and  5  plates.     Cloth,  $1.50  net. 

Griffith's  Weight  Chart 

Infant's  Weight  Chart.  Designed  by  J.  P.  Crozer  Griffith,  M.  D., 
Clinical  Professor  of  Diseases  of  Children,  University  of  Pennsylvania. 
25  charts  in  each  pad.     Per  pad,  50  cts.  net. 

Haynes*  Anatomy. 

A  Manual  of  Anatomy.  By  Irving  S.  Havnes,  M.  D.,  Professor  of 
Practical  Anatomy  in  Cornell  University  Medical  College.  680  pages ; 
42  diagrams  and  134  full-page  half-tone  illustrations  from  original  photo- 
graphs of  the  author's  dissections.     Cloth,  $2.50  net. 

Heisler'S    £mbryolO^.       second  Edition.  Revised. 

A  Text-Book  of  Embryology.  By  John  C.  Heisler,  M.  D.,  Professor 
of  Anatomy,  Medico-Chirurgical  College,  Philadelphia.  Octavo  volume 
of  405  pages,  handsomely  illustrated.     Cloth,  $2.50  net. 

Hirst's    Obstetrics.      Third  edition.  Revised  and  Enlarged. 

A  rext-Hook  of  Obstetrics.  By  Barton  Cooke  Hirst,  M.  D.,  Professor 
of  Obstetrics,  University  of  Pennsylvania.  Handsome  octavo  volume 
of  873  pages  :  704  illustrations,  36  of  them  in  colors.  Cloth,  $5. 00  net ; 
Sheep  or  Half  Morocco,  $6.00  net. 

Hyde  and  Montgomery  on  Syphilis  arid  the  Venereal 

Diseases.       second  edition.  Revised  and  GreaUy  Enlarged. 

Svphilis  and  the  Venereal  Diseases.  By  Jamks  Nkvins  Hvdk,  M.  1).. 
Professor  of  Skin,  (Jenito-Urinary,  and  Venereal  Diseases,  and  Frank 
H.  MoNnioMKKV,  M.  1).,  .Associate  Professor  of  Skin,  Genito-Urinar> , 
and  Venereal  Diseases  in  Rush  Medical  College,  Chicago,  111.  Octa\o, 
594  pages,  profusely  illustrated.     Cloth,  $4.00  net. 
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^Iht  International  Text-Book  of  Surgery,    in  Two  voitimei. 

5«cond  £<ihion.  Thoroughly  Revised  and  Greatly  Enlarged* 

By  American  and  British  Authors.  Edited  by  J.  Collins  Warren, 
NL  D,,  LL.  D.,  R  R.  C.  S.  (Hon.),  Professor  of  Surgery,  Harvard  Medi- 
cal School,  Boston  ;  and  A.  Pearce  Gould,  M.  S.,  Y.  R,  C.  S.,  Lecturer 
on  Practical  Surgery  and  Teacher  of  Operative  Surgery,  Middlesex 
Hospital  Medical  School,  London,  Eng.  Vol  L  General  Surgery. — 
Handsome  octavo,  947  ]>agei>,  with  458  beautiful  illustrations  and  9 
lithographic  plates.  Vol.  IL  Special  or  Mf^wnal  Surgery, — Handsome 
octavo,  1072  Images,  471  text  illustrations,  and  S  lithographic  plates. 
Per  volume:  c;iolh,  $5.00  net;  Sheep  or  Half  Morocco,  ^6.00  neL 

*'  It  is  the  most  valuable  work  on  the  subject  that  has  appeared  in  some  yean.  The  clini- 
jian  amd  the  pathologist  have  joined  hands  in  its  production,  and  the  result  must  be  a  satls> 
£action  to  the  editors  as  it  is  a  gratification  to  the  conscientious  reader," — Annais  of  Surgtry, 

*'  This  is  a  work  which  comes  to  tis  on  its  own  intrinsic  merits.  Of  the  latter  it  has  very 
many.  The  arrangement  of  subjects  is  excellent,  and  their  treatment  by  the  difTerent  authors 
is  equally  so.  What  is  especially  to  be  recommended  is  the  painstaking  endeavor  of  each 
ivritcr  to  make  his  subject  clear  and  to  the  point.  To  this  end  particularly  is  the  technique 
01  operations  lucidly  described  in  all  ncccssnr>'  detail.  And  withal  the  work  is  up  to  date  in 
a  very  remarkable  df^rcf,  many  of  the  btest  operations  in  the  different  reg^ional  parts  of  the 
body  being  gi^  en  in  full  details.  There  is  not  a  chapter  in  llic  work  from  which  the  reader 
may  not  learn  something  new." — Afftlkal  /ffcfinf.  New  York. 

Jackson's  Diseases  ef  the  Eye. 

A  Manual  of  Diseases  of  the  Eye.  By  Edward  Jackson,  A,  M.,  M.  D., 
Emeritus  Professor  of  Diseases  of  the  Eye,  Philadelphia  Polyclinic  and 
College  for  Graduates  in  Medicine.  i2mo  volume  of  535  pages,  with 
178  illustrations,  mostly  from  drawings  by  the  author.    Cloth,  $2.^0  net 

Jelliffe  otB  Diekman's  Chemistry. 

A  Text' Book  of  Chemistr>'.  By  Smith  Elv  Jelliffe,  M.  D.,  Ph.  D., 
Professor  of  Phamiacology,  College  of  Pharmacy,  New  York  ;  and 
CiEORt^E  C.  DiEKMAN,  Ph.  G.,  M.  P.,  Professor  of  Theoretical  and 
Apj)lied  Pharnracy,  College  of  Pharmacy,  New  York.  Octavo,  550 
pages,  illustrated,     Rrai/v  S/torffy, 

Keating*s  Life  Insurance. 

Hou'  to  Examine  for  Life  Lisurance.  By  John  M.  Keating,  M.  D., 
Fellow  of  the  College  of  Physicians  of  Philadelphia  ;  Ex-President  of  the 
Association  of  Life  Insurance  Medical  Directors.  Royal  octavo,  211 
pages.     With  numerous  illustrations.     Cloth,  f  2.00  net. 

Keen  on  th  Surgery  qf  Typhoid  Fever. 

The  Surgical  Coniplicarions  and  Sequels  of  Tvphoid  Fever.  By  Wm, 
W.  Keex,  M.  D.,  LL.  D.,  F.  R.  C.  S.  (Hon/),  Professor  of  the  Principles 
of  Surgery  and  of  Clinical  Surgery,  Jefferson  Medical  College,  Phila- 
delphia, etc.    Octavo  volume  of  386  pages,  illustrated.   Cloth,  jpj.oo  net 

Keen*s  Operation  Blank,    second  Edition,  nevbed  rorm. 

An  Operation  Blank,  wiih  Lists  of  Insirimients,  etc.,  Required  in  Vari- 
ous Operations.  Prepared  by  W.  W.  Keen,  M.  D.,  LL.  D.,  F.  R.  C.  3, 
(Hon. ),  Professor  of  the  Principles  of  Surger^vand  of  Clinical  Surgery, 
Jefferson  Medical  College,  Philadelphia.  Price  per  pad,  blanks  for  iifty 
operations,  50  cts.  net, 

Kyle  on  the  Nose  and  Throat,    second  Edition. 

Diseases  of  the  Nose  and  Throat.  By  D.  Bkaden  Kyle,  M.  E).,  Clinical 
Professor  of  J^rj'ngolog)^  and  Rhinology,  Jefferson  Medical  College, 
Philadelphia.  Octavo,  646  pages;  over  150  ilkistrations  and  6  litho- 
graphic plates.     Cloth,  ^4.00  net ;  Sheep  or  Half  Morocco,  ^5.00  net 
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Laine's  Temperature  Chart 

By  D.  T.  Laine,  M.  D.  For  recording  Temperature,  with  columns  for 
daily  amounts  of  Urinary  and  Fecal  Excretions,  Food,  etc.  ;  with  thf 
Brand  Treatment  of  Typhoid  Fever  on  the  back  of  each  chart.  Pad  of 
25  charts,  50  cts,  net. 

Levy,  Klemperert  aiib  Eshner's  Clinical  Bacteriolo^. 

The  Elements  of  Clinical  Bacteriology.  By  Dr.  Ernst  Levy,  Pro- 
fessor in  the  University  of  Strasburg,  and  Felix  Klemperer,  Pri\-at- 
docent  in  the  University  of  Strasburg.  Translated  and  edited  by 
Augustus  A.  Eshner,  M.  D.,  Professor  of  Clinical  Medicine,  Philadel- 
phia Polyclinic.    Octavo,  440  pages,  fully  illustrated.    Cloth,  ^2.50  net 

Lockwood's  Practice  gf  Medicine.         vu^m^ItSS^ 

A  Manual  of  the  Practice  of  Medicine.  By  George  Roe  Lockwood, 
M.  D.,  Attending  Physician  to  Bellevue  Hospital,  New  York.  Octavo, 
^47  pages,  illustrated,  including  22  colored  plates.     Cloth,  $4.00  net. 

Lon^s  Syllabus  of  Gynecology. 

A  Syllabus  of  Gynecology,  arranged  in  Conformity  T^-ith  "An  American 
Text-Book  of  Gynecology.*'  By  J.  W.  Long,  M.  D.,  Professor  of  Dis- 
eases of  Women  and  Children,  Medical  College  of  Virginia,  etc.  Qoih, 
interleaved,  $1.00  net. 

Macdonald's  Surreal  Dia^osis  aiid  Treatment. 

Surgical  Diagnosis  and  Treatment.  By  J.  W.  Macdoxald,  M.  D. 
Edin.,  F.  R.  C.  S.  Edin.,  Professor  of  Practice  of  Surgery  and  Clinical 
Surgery,  Hamline  University.  Handsome  octavo,  800  pages,  fully  illus- 
trated.    Cloth,  J5.00  net ;  Sheep  or  Half  Morocco,  J6.00  net. 

Mallory  aiib  Wri^f  s  Pathological  Technique. 

Second  Edition.  Revised. 

Pathological  Technique.  A  Practical  Manual  for  Lalx)rator>-  Work  in 
Pathology,  Bacteriology,  and  Morbid  Anatomy,  with  chapters  on  Post- 
Mortem  Technique  and  the  Performance  of  Autopsies.  By  Frank  B. 
Mallory,  A.  M.,  M.  D.,  Assistant  Professor  of  Pathology-,  Har\-ard 
Univer>ity  Medical  School,  Boston  :  and  James  H.  Wright,  A.  M., 
M.  D.,  Instructor  in  Pathology,  Har\ard  University  Medical  School, 
Boston.     ( )ciavo,  432  pages,  fully  illustrated.     Cloth.  5300  net. 

McClellan's  Anatomy  in  its  Relation  to  Art 

Anatomy  in  its  Relation  to  .\n.  An  K\;-os:::on  of  the  Bones  and 
Muscles  oi  the  Human  ]>ody.  with  Reference  to  their  Influence  upon 
its  Actions  and  External  Form.  By  (.F'K.k  Mv.Clell.\x.  M.  !>., 
Professor  oi  .\natomy.  Pennsylvania  .Academy  o\  Fine  Arts.  Hand- 
some quarto  volume.  9  by  11  ^_>  inches.  Fl/.-trated  with  53^  original 
drawings  and  T»hotographs :  26c  ixiges  o\  text.  r>ark  Blue  Vellum, 
510.00  net:    Half   Russia,  512. co  net. 


McClellan's  Re^onal  Anatomy,    rounh  c^fiboo,  i 

Regional  .\natomy  in  its  Relations  to  Meii.v.ne  and  >i:rger\-.  Bv 
CiK. 'K'K  M'.Cikilan,  M.  I>..  Troferssor  of  Ar.a:or..y.  Fennsylxania  Ai^d- 
emv  oi  F:nc  Arts.  Two  handson:e  ijuano  \o/.::i.c>.  >S4  pa^es  or  text, 
and  07  fuil-j«age  chromo-iithograjh'.c  \  lato.  re:  rocuv.;ng  trie  author's 
orii:inaI  di>scvt:ons.     Cloth,  vi2.co  net;  Half  Ru»-i,  5i>.cc  net. 
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McFarland's  Pathogenic  Bacteria.    ''S^Jf^ISS^'" 

Text-Book  upon  the  Pathogenic  Bacteria.  By  Joseph  McFarland, 
M.  D.,  Professor  of  Pathology  and  Bacteriology,  Medico-Chirurgical 
College  of  Philadelphia,  etc.  Octavo  volume  of  621  pages,  finely 
illustrated.     Cloth,  $3.25  net. 

Melius  on  Feeding  in  Infancy. 

Feeding  in  Early  Infancy.  By  Arthur  V.  Meigs,  M.  D.  Bound  in 
limp  cloth,  flush  edges,  25  cts.  net. 

Moore's  Orthopedic  Surgery; 

A  Manual  of  Orthopedic  Surgery.  By  James  E.  Moore,  M.  D.,  Pro- 
fessor of  Orthopedics  and  Adjunct  Professor  of  Clinical  Surgery,  Uni- 
versity of  Minnesota,  College  of  Medicine  and  Surgery.  Octavo  volume 
of  356  pages,  handsomely  illustrated.     Cloth,  $2.50  net. 

Morten's  Nurses'  Dictionary. 

Nurses'  Dictionary  of  Medical  Terms  and  Nursing  Treatment.  Con- 
taining Definitions  of  the  Principal  Medical  and  Nursing  Terms  and 
Abbreviations ;  of  the  Instruments,  Drugs,  Diseases,  Accidents,  Treat- 
ments, Operations,  Foods,  Appliances,  etc.  encountered  in  the  ward  or 
in  the  sick-room.  By  Honnor  Morten,  author  of  "  How  to  Become 
a  Nurse,*'  etc.     i6mo,  140  pages.     Cloth,  $1.00  net. 

Nancrede's  Anatomy  aiid  Dissection,    rourth  Ediikm. 

Essentials  of  Anatomy  and  Manual  of  Practical  Dissection.  By  Charles 
B.  Nancrede,  M.  D.,  LL.  D.,  Professor  of  Surgery  and  of  Clinical  Sur- 
gery, University  of  Michigan,  Ann  Arbor.  Post -octavo,  500  pages,  with 
full-page  lithographic  plates  in  colors  and  nearly  200  illustrations.  Extra 
Cloth  (or  Oilcloth  for  dissection-room),  $2.00  net. 

Nancrede's  Principles  (jf  Surgery. 

Lectures  on  the  Principles  of  Surgery.  By  Chas.  B.  Nancrede,  M.  D., 
LL.  D.,  Professor  of  Surgery  and  of  Clinical  Surgery,  University  of 
Michigan,  Ann  Arbor.  Octavo,  398  pages,  illustrated.   Cloth,  I2.50  net 

Norris's  Syllabus  ^  Obstetrics.    Third  Edition.  Revised. 

Syllabus  of  Obstetrical  Lectures  in  the  Medical  Department  of  the 
University  of  Pennsylvania.  By  Richard  C.  Norris,  A.  M.,  M.  D., 
Instructor  in  Obstetrics  and  Lecturer  on  Clinical  and  Operative  Obstet- 
rics, University  of  Pennsylvania.  Crown  octavo,  222  pages.  Cloth, 
interleaved  for  notes,  J 2. 00  net. 

O^den  on  the  Urine. 

Clinical  Examination  of  the  Urine  and  LTrinary  Diagnosis.  A  Clinical 
Guide  for  the  Use  of  Practitioners  and  Students  of  Medicine  and  Sur- 
gery. By  J.  Bkrcjen  Ooden,  M.  D.,  Instnictor  in  Chemistry,  Har\'ard 
Medical  School.  Handsome  octavo,  416  pages,  with  54  illustrations 
and  a  number  of  colored  plates.     Cloth,  53- 00  net. 

Penrose's  Diseases  ^  Women.    rouHh  Edition,  neviaed. 

A  Text-Book  of  Diseases  of  Women.  By  Charles  B.  Penrose,  M.  D., 
Ph.  D.,  formerly  Professor  of  (gynecology  in  the  University  of  Penn- 
sylvania. Octavo  volume  of  539  pages,  221  illustrations.  Cloth, 
$3-75  n^-^t. 
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Pye's  Banda^n^. 

Elementary  Bandaging  and  Surgical  Dressing.  With  Directions  con- 
cerning the  Immediate  Treatment  of  Cases  of  Emergency.  By  Walter 
Pye,  F.  R.  C.  S.,  late  Surgeon  to  St.  Mary's  Hospital,  London.  Small 
i2mo,  over  80  illustrations.     Cloth,  flexible  covers,  75  cts.  net. 

Pyle*s  Personal  Hy^ene. 

A  Manual  of  Personal  Hygiene.  Proper  Living  upon  a  Physiologic 
Basis.  Edited  by  Walter  L.  Pyle,  M.  D.,  Assistant  Surgeon  to  the 
Wills  Eye  Hospital,  Philadelphia.  Octavo  volume  of  344  pages,  fully 
illustrated.     Cloth,  ji.50  net. 

Raymond's  Physiology.    R^SSTtS^SJiJ^SS^. 

A  Text-Book  of  Physiology.  By  Joseph  H.  Raymond,  A.  M.,  M.  D., 
Professor  of  Physiology  and  Hygiene  in  the  Long  Island  College 
Hospital,  and  Director  of  Physiology  in  Hoagland  Laboratory,  New 
York.     Octavo,  ddZ  pages,  443  illustrations.     Cloth,  $3.50  net. 

Robson  an?  Moynihan*s  Diseases  <2f  the  Pancreas. 

Disease  of  the  Pancreas.  By  A.  W.  Mavo  Robson,  F.  R.  C.  S., 
l^eds.  Senior  Surgeon  to  Leeds  General  Infirmar}' ;  Emeritus  Pro- 
fessor of  Surgery,  Yorkshire  College;  and  B.  G.  A.  Movnihan,  M.  B., 
F.  R.  C.  S.,  Assistant  Surgeon  I^eeds  General  Infirmary ;  Demonstrator 
of  Anatomy,  Yorkshire  College.  Handsome  octavo  of  300  pages, 
illustrated.     Cloth,  Jo.  00  net. 

Salinger  wid  Kalteyer^s  Modem  Medicine. 

Modem  Medicine.  By  Juuus  L.  Saunger,  M.  D.,  Demonstrator  of 
Clinical  Medicine,  Jefferson  Medical  College;  and  F.  J.  Kalteyer, 
M.  D.,  Assistant  E)emonstrator  of  Clinical  Medicine,  Jefferson  Medical 

College.     Handsome  octavo,  801  pages,  illustrated.     Cloth,  $4.00  net. 

Saundby's  Renal  and  Urinary  Diseases. 

Lectures  on  Renal  and  Urinar>*  Diseases.  By  Robert  Saundby,  M.  D. 
Kdin.,  Fellow  of  the  Royal  College  of  Physicians,  London,  and  of  the 
Royal  Medico-Chirurgical  Society :  Protessor  of  Medicine  in  Mason 
College.  Birmingham,  etc.  Octavo.  434  pagc^,  with  numerous  illustra- 
tions and  4  colored  plates.     Cloth,  ^2.50  net. 

Saunders'  Medical  Hand-Atlases. 

S«e  Pa^  17.  18.  and  19. 

Saunders'  Pocket  Medical  Formulary.  sbdhEabocuiteTiw^. 

lU  Willi  AM  M.  PowFi.L,  M.  D..  author  ot'  *•  Essentials  of  EMseases  of 

Children":  Member  oi  Philadelphia  Pathological  Society.  Contam- 
m^:  ivS44  torniui.e  tVoni  the  best-knoun  a;:ihonties.  With  an  Appendtx 
cor.taining  l\>ioIogical  lable.  For.i-v.Lv  and  I\>se>  for  H\"]K)derm:c 
Nk\lication.  Poi^on^  and  their  Antiiiote<.  D'.ameters  of  the  Female  Pelvis 
ai.r.  I  oral  Hoati.  Obstetrical  Table,  Pie:  1  ists.  Materials  and  r»r.:*:> 
v.scii  .11  A:.::^'  'i.i  S;:r^or\ .  1  reatir.cr.t  ot"  A>;  hwia  ironi  I»rowninj:,  Sv.r- 
i;:va!  Rcir.c::.'  m:.-.  cr.  rab'.c^of  Vr.y  y.\vy,\\  '.-.>.  Kr-::-r:\e  Fevers,  etc. .  etv. 
Ir.  ::e\::>le  rvor^,    o.  \>:h  >-.de  :n-:c\.  ua'-.c":.  an*l  rskx^     52. ex:  net. 
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Saunders*  Question-Compends.    see  p^ge  i6. 
Scudder*s  Fractures.    Thifd  cditioii.  Revised. 

The  Treatment  of  Fractures.  By  Chas.  L.  Scudder,  M.  D.,  Assistant 
in  Clinical  and  Operative  Surgery,  Harvard  University  Medical  School. 
Octavo,  460  pages,  with  nearly  600  original  illustrations.  Polished 
Buckram,!  net;   Half  Morocco,  net. 

Senn*s  Genito-Urinary  Tuberculosis. 

Tuberculosis  of  the  Genito-Urinary  Organs,  Male  and  Female.  By 
Nicholas  Senn,  M.  D.,  Ph.D.,  LL.  D.,  Professor  of  Surgery,  Rusli 
Medical  College,  Chicago.  Handsome  octavo  volume  of  320  pages, 
illustrated.     Cloth,  J3.00  net. 

Senn*s  Practical  Surgery. 

Practical  Surgery.  By  Nicholas  Senn,  M.  D.,  Ph.  D.,  LL.  D.,  Pro- 
fessor of  Surgery,  Rush  Medical  College,  Chicago.  Octavo,  1133 
pages,  642  illustrations.  Cloth,  |6.oo  net ;  Sheep  or  Half  Morocco, 
1 7. 00  net.     By  Subscription, 

Senn*s  Syllabus  (jf  Surgery. 

A  Syllabus  of  Lectures  on  the  Practice  of  Surgery,  arranged  in  con- 
formity with  **An  American  Text-Book  of  Surgery.*'  By  Nicholas 
Senn,  M.  D.,  Ph.  D.,  LL.  D.,  Professor  of  Surgery,  Rush  Medical  Col- 
lege, Chicago.     Cloth,  ^1.50  net. 

Senn*S   Tumors,      second  Edition.  Revised. 

Pathology  and  Surgical  Treatment  of  Tumors.  By  Nicholas  Senn,  M.  D.  , 
Ph.  D.,  LL.  D.,  Professor  of  Surgery,  Rush  Medical  College,  Chicago. 
Handsome  octavo  volume  of  718  pages,  with  478  illustrations,  including 
12  full-page  plates  in  colors.  Cloth,  I5.00  net ;  Sheep  or  Half  Morocco, 
$6.00  net. 

Sollmann's  Pharmacolo^. 

A  Text-Book  of  Pharmacology :  including  Therapeutics,  Materia  Medica, 
Pharmacy,  Prescription-Writing,  Toxicology,  etc.  By  Torald  Soll- 
MANN,  M.  D.,  Assistant  Professor  of  Pharmacology  and  Materia  Medica, 
Western  Reser\e  University,  Cleveland,  Ohio.  Handsome  octavo, 
894  pages,  fully  illustrated.     Cloth,  J3.75  net. 

Starr's  Diets  for  Infants  and  Children. 

Diets  for  Infants  and  Children  iri  Health  and  in  Disease.  By  Louis 
Starr,  M.  D.,  Editor  of  **An  American  Text-Book  of  the  Diseases  of 
Children."  230  blanks  (pocket-book  size),  perforated  and  neatly  bound 
in  flexible  morocco.     $1.25  net. 

Stelwa^on's  Diseases  ^  the  Skin. 

Diseases  of  the  Skin.  By  Henry  W.  Stelwagon,  M.  D.,  Clinical  Pro- 
fessor of  Dennatology,  Jeflerson  Medical  College,  Philadelphia.  Royal 
octavo,  over  1000  pages,  with  over  200  text-cuts  and  26  colored  plates. 
Cloth,  $6.00  net ;  Sheep  or  Half  Morocco,  ;^7.oo  net. 
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Stengel's    Patholo^.      Third  Eatiaii.  Thorouglibr  Revised. 

A  Text'Book  of  Pathology,  By  Alfred  Stengel,  M.  D.,  ProfesBorof 
Clinical  Medicine,  University  of  Pennsylvania  ;  Visiting  Physician  to 
the  Pennsylvania  Hospital.  Handsome  octavo,  873  pages,  nearly  4«><> 
illustrations,  many  of  them  in  colors.     Qoih,  $5.00  net ;  Sheep  or  Half 

Morocco,  §6.00  net. 

Stengel  qi^  White  on  the  Blood. 

The  Blood  in  its  Clinical  and  Pathological  Relations.  By  Al» 
Stengel,  M,  D.,  Professor  of  Clinical  Medicine,  University  of  Penn- 
sylvania  ;  and  C.  Y.  White,  Jr.,  M.  D.,  Instructor  in  Clinical  Medicine, 
University  of  Pennsylvania.     In  Press. 

Stevens'  Therapeutics.    ^:^A^^^^L^^. 

A  Text-Book  of  Modem  Therapeutics.    By  A,  A.  Stevens,  A.  M. .  M.  1 
Lecturer  on    Physical   Diagnosis   in    the   University   of   Pennsylvania. 
Handsome  octavo  volume  of  al)Out  550  pages.     Cloth,  jto.oo  ncl» 

Stevens*  Practice  flf  Medicine,    nfth  Edition.  Revised. 

A  Manual  of  the  Practice  of  Mmlicine.  By  A,  A.  Stevens,  A.^L, 
M.  !>.,  Lecturer  on  Physical  Diagnosis  in  the  University  of  Pennsyl- 
vania. SiJccially  intended  lor  students  preparing  for  graduation  and 
hospital  examinations.     Post -octavo,  519  pi^es;  illustrated.     Flexible 

l>eather,  52.00  net. 

Stewart's    Physiolo^.       Fourth  Edition,  Revised. 

A  Manual  of  Physiology,  with  Practical  Exercises.  For  Students  and 
Practitioners.  By  G.  N.  Stewart,  M.  A.,  M.  D.,  D.  Sc\,  Professor  of 
Physiology  and  Histology,  Western  Reserve  University,  Cleveland, 
Ohio,  Octavo,  894  pages ;  336  illustrations  and  5  colored  plales. 
Cloih,  is3.75  net. 

Stoney's  Materia  Medica  for  Ntirses. 

Materia  Medica  for  Nurses.      By  the  late  Hmilv  K.  M.  Si  only,  r^upenn 
tendeni  of  the  Training-School  for  Nurses,  Carney  Hospital,  South  Bos- 
ton, Mass.     Handsome  octavo  volume  of  306  pages.     Cloth,  |i*50  net. 

StOney'S    Nursing.       second  edition.  Revised. 

Practical  Points  in  Nursing.  For  Nurses  in  Private  Practice.  By  the 
late  Emux  A.  M.  Stonev,  Superintendent  of  the  Training- School  for 
Nurses,  Carney  Hospital^  South  Boston,  Mass,  456  pages,  with  73 
engravings,  and  8  colored  and  half-lone  plates.     Cloth,  $1.75  net. 

Stoney's  Surgical  Technic  for  Nurses. 

Bacteriology  and  Surgical  Technic  for  Nurses.  By  the  late  Emilv  A.  M, 
Stokev,  Superintendent  of  the  Training  School  for  Nurses,  Cajucy  llos|>., 
South  Boston,  Mass.     i2mo  volume,  fully  illustrated.    Cloth.  ^1.35  net, 

Thomas's    Diet   Lists.       second  Edison,  Revised. 

Diet  Lists  and  Sick-Room  Dietary.  By  Jerome  B.  Thomas,  M.  D., 
Visiting  Physician  to  the  Home  for  Friendlecs  Women  and  Children 
and  to  the  Newsboys*  Home ;  Assistant  Visiting  Physician  to  the  Kings 
County  Hospital,     Cloth,  $1.25  net.     Send  for  sample  sheet. 


Thornton's  Dose-Book  aiid  Prescription-Writing. 

Second  £dltion.  Revised  and  Cnlarged. 

Dose-Book  and  Manual  of  Prescription' Writing.  By  E,  Q.  Thornton, 
M,  D.,  Demonstrator  of  Iherapeutics.  Jefferson  Medical  College,  rhila. 
Post-octavo,  362  jTiages,  illustrated.     Flexible  Leather,  $2.00  net 

Vecki'S    SeXtial    Impotence.        Third  Edition,  Revi»cd  and  EnUnfed. 

The  Pathology  and  IVeatment  of  Sexual  Impotence.  By  Victor  G. 
VECia,  M.  D.  From  the  second  German  edition,  revised  and  enlarged. 
Demi -octavo,  329  pages.     Cloth,  J2.00  net. 

Vierof  di*s  Medical  Dia^Ei^osis.    rounh  Edition.  Revised. 

Medical  Diagnosis.  By  Uv.,  Oswald  Vierordt,  Proteiiijor  of  Medicine, 
University  of  Heidelberg.  Translated,  with  additions,  from  the  fifth 
enlarged  German  edition,  with  the  author's  permission^  by  F^rancis  H. 
Stuart,  A.  M.,  M.  D.  Handsome  octavo  vohmie,  603  pages;  194 
wood -cuts,  many  of  them  in  colors.  Cloth,  $4.00  net  j  Sheep  or  Half 
Morocco,  $5.00  net. 

Watson's  Handbook  for  Nurses, 

A  Handbook  for  Nurses.  By  J-  K.  Watson,  M.  D.  Edin,  American 
Edition,  under  supenision  of  A.  A.  Stevens,  A.  M,,  M.  D.,  Lecturer 
on  Physical  Diagnosis,  University  of  Pemisylvania.  izmo,  413  pages, 
73  illustrations.     Cloth,  $1.50  net. 

Warren's  Surgical  Pathology*    second  Edition. 

Surgical  Pathology  and  therapeutics.  By  J^jhn  Collins  Warren, 
M.  D.,  LL.  D.,  F.  R.  C.  S.  (Hon.),  Professor  of  Surgery,  Harvard 
Medical  School.  Handsome  octa%'o,  873  pages;  136  relief  and  litho- 
graphic illustrations,  33  in  colors.  With  an  Appendix  on  Scientific 
Aids  to  Surgical  Diagnosis,  and  a  series  of  articles  on  Regional  Bacte- 
riolog>^     Cloth,  $5.00  net;   Sheep  or  Half  Morocco,  $6.00  net. 

Warwick  an^  TunstalFs  First  Aid  to  Me  Injured  atid 
Sick. 

First  Aid  to  the  Injured  and  Sick,  By  F.  J.  Warwick,  B.  A.,  M.  B., 
Cantal*.,  M.  R.  C.  S.,  Surgeon -Caj*tain,  Volunteer  Medical  Staff  Corps, 
London  Companies;  and  A,  C,  Tlt^stall,  M.  D.,  F.  R.  C.  S.  Ed,, 
Surgeon 'Captain  commanding  East  London  Volunteer  Brigade  Bearer 
Com|any.     i6mo,  232  images;  nearly  200  illustrations.    Cloth,  Ji.cKjnet, 

Wolfs  Examination  ef  Urine. 

A  Handl>ook  of  Physiologic  Chemistry  and  IVine  Examination.  By 
Chas.  G.  L,  Wolf,  M.  D,,  Instructor  in  Physiologic  Chemistr>%  Comell 
University  Medical  College.  1 2mo,  204  fiages,  illustrated.  Cloth,  ^1.25 
net. 
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22.  Cssaotinb  of  Madkal  PIqraks.     By  Fred  J.  BROCKtvAV,  M.D.     Seooad  cffibon, 

revised. 

23.  Ctsentinb  of  Madkal  EleUikiljr.     By  David  D.  Stewart.  M.  D.,  and  Edvard 

S.  Lawrance.  M.  D. 


24.    Cssentiab  of  Piwisei  of  the  Car.     By  E.   B.  Glf.\s^>n.  M.  I».     Third   cditkia, 

r^vj>cd  dtui  ^really  enlarged. 
2V    riiWitisli  of  l&tology.     By  Llkis  Lerov.  M.  I>.      S<v^>nd  criiiioQ.  rrrL;<d.      With 
S5  onginAl  illu>lraiions. 

l^miphlct  contammg  specimen  pa|prs.  eic_  ><rr.i  fne^  -f»n  App-'»caSK>c 
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Atlas  and  Epitome  of  Internal  Medicine  and  Clinical 
Diagnosis. 

By  Dr,  Chr.  Jakob,  of  Erlangen,  Edited  by  Augustus  A,  Eshner, 
M.  U.,  Professor  of  (Uinica!  Medicine,  Philadelphia  Polyclinic,  With 
162  colored  figures  on  68  plates,  64  text-illustrations,  259  pages  of  text. 
Cloth,  :S3.oo  net. 

Atlas  of  Legal  Medicine. 

By  Dr.  K,  R.  vdn  Hofmann,  of  Vienna,  Edited  by  Frederick 
Peterson,  M.  F).,  Chief  of  Clinir.,  Nenous  Department,  College  of 
Physicians  and  Surgeons,  New  York.  With  120  colored  figures  on  56 
plates  and  193  beautiful  half-tone  illustrations.     Cloth,  I3- 50  net. 

Atlas  and  Epitome  of  Diseases  of  the  Larynx, 

By  Dr.  L.  Gri^nwaixj,  of  iMunich,  Edited  by  Charli^^  P.  Gra\*son, 
M,  D..  Physician-in-Chargc,  Throat  and  Nose  Department,  Hospital  of 
the  University  of  Pennsylvania,  With  toy  colored  figures  on  44  plates, 
25  text- illustrations,  and  103  pages  of  text*     Cloth,  1*2.50  net. 

Atlas  and  Epitome  of  Operative  Surgery, 

Second  Edition «  Thorou^ly  Revised  and  Greatlx  Enlarged* 

By  Dk.  tJ,  /i  tjKKkK AM)K.  of  \  ieutut,  ICdited  by  J.  Chalmers 
DaCos'IA,  M.  D,,  Professor  of  Prinriples  of  Surgery  and  of  Cliniciil  Sur- 
gery, Jefferson  Medical  College,  Phila.  With  40  colored  plates,  278 
text-illustrations,  and  410  pages  of  text.     Cloth,  ;^j.5o  net. 

Atlas  and   Epitome  of   Syphilis    and  the  Venereal 
Diseases. 

By   Prof.   Dr,   Franz  Mracrk,  of  Vienna»      Eklited  by  L.  Bolton 

Bangs,  M.  D.,  Profe^^sor  of  Gcnito-Urinary  Surgery,  University  and 
Bellevue  Hospital  Medical  College,  New  York.  With  71  colored 
plates,  16  illustrations,  and  122  pages  of  text.     Cloth,  ^3.50  net. 

Atlas  and  Epitome  of  External  Diseases  of  the  Eye. 

By  Dr,  O.  Haah,  of  Zurich.  lUiitcti  by  G.  E.  j:>t  Schwunitz,  M.  D,, 
Professor  of  f  >]jhthalmology,  Jefferson  Medical  College,  Phila.  With  76 
I  olored  figures  on  40  filales ;  228  j>ages  of  text.     Cloth,  ;g3»oo  net. 

Atlas  and  Epitome  of  Skin  Diseases. 

By  Prof.  Dr.  Franz  Mrackk,  of  Vienna.  Edited  by  Henry  W.  Stel- 
WAGON,  M.  D.,  Clinical  Professor  of  Dermatology,  Jefferson  Medical 
College^  Philadelphia.  With  63  colored  plates,  39  half-tone  illustra- 
tions, and  200  pages  of  text.     Cloth,  $^.$0  net. 

Atlas  and  Epitome  of  Special  Pathological  Histolo^. 

By  Dk.  H.  Dukck,  oI  MLinith.  Edited  by  Ijdvu,  HikKUA.  M.  !»., 
Professor  of  Pathology,  Rush  Medical  College*  Chicago.  In  1  vvo  Pares, 
Part  b,  int hiding  Circulatory,  Respiratory. and  (iastro-intestinal  Tracts, 
120  colored  figures  on  62  plates,  158  pa^es  of  text.  Part  IL,  including 
Liver,  Urinary  Organs,  St*xual  Organs,  Nervous  System,  Skin,  Muscle*i, 
and  Bones,  123  colored  figures  on  60  plates,  and  192  pages  of  te.xi 
Per  [jari:  Cloth,  ^13. 00  net. 
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Atlas  and  £pitome  of  Diseases  Caused  by  Accidents. 

By  Dr.  Ed.  Golebiewski,  of  Berlin.     Translated   and  edited,  with 
additions,  by  Pearce  Bailey,  M.  D.,  Attending  Physician  to  the  I>epart- 
ment  of  Corrections  and  to  the  Almshouse  and  Incurable  Ho^itals, 
New  York.     With   40  colored  plates,    143  text-illustiationSy  and  S49, 
pages  of  text.     Cloth,  I4.00  net. 

Atlas  and  £pitome  of  Gynecolof^. 

By  Dr.  O.  Schaeffer,  of  Heidelberg.  From  the  Second  Revised  Ger- 
man Edition.  Edited,  with  additions,  by  Richard  C.  Norris,  A.  M., 
M.  D.,  Gynecologist  to  the  Methodist  Episcopal  and  the  Philadelphia 
Hospitals ;  Surgeon -in -Charge  of  Preston  Retreat,  Philadelphia.  With 
90  colored  plates,  65  text-illustrations,  and  308  pages  of  text.  Cloth, 
$3.50  net. 

Atlas  and  £pitome  of  the  Nervous  System  and  its 
Diseases. 

By  Prof.  Dr.  Chr.  Jakob,  of  Erlangen.  From  the  Second  Revised  and 
Enlarged  German  Edition.  Edited,  with  additions,  by  Edward  D. 
Fisher,  M.  D.,  Professor  of  Diseases  of  the  Nervous  System,  University 
and  Bellevue  Hospital  Medical  College,  N.  Y.  With  Zt^  plates ;  copious 
text.     Cloth,  $3.50  net. 

Atlas  and  £pitome  of  Labor  and  Operative  Obstetrics. 

By  Dr.  O.  Schaeffer,  of  Heidelberg.  From  the  Fifth  Revised  and 
Enlarged  German  Edition.  Edited,  with  additions,  by  J.  Clifton 
Edgar,  M.  D.,  Professor  of  Obstetrics  and  Clinical  Midwifery,  Cornell 
University  Medical  School.  With  126  colored  illustrations.  Cloth, 
$2.00  net. 

Atlas  and  £pitome  of  Obstetric  Diagnosis  and  Treat- 
ment. 

By  Dr.  O.  Schaeffer,  of  Heidelberg.  From  the  Seeond  Retnsed  and 
Enlara^rd  German  Edition.  Edited,  with  additions,  by  J.  Clifton 
Edgar,  M.  I).,  Professor  of  Obstetrics  and  Clinical  Midwifer}',  Cornell 
University  Medical  School.  72  colored  plates,  text-illustrations,  and 
copious  text.     Cloth,  5300  net. 

Atlas  and  Epitome  of  Ophthalmoscopy  and  Ophthal- 
moscopic Diagnosis. 

By  Dr.  O.  Haah,  of  Zurich.  From  the  Third  Revised  and  Enlarged 
German  Edition.  PMited,  with  additions,  by  G.  E.  de  Schweinitz, 
M.  D.,  Professor  of  Ophthalmology,  Jefferson  Medical  College,  Phila- 
delphia. With  152  colored  figures  and  82  pages  of  text.  Cloth,  $3.00 
net. 

additional  volumes  in  preparation. 


Saunders'  Medical  Hand-Atlases> 

VOLUMES  JUST  ISSUED. 

Atlas  and  £pitome  of  Bacteriolo^. 

Including  a  Hand-Book  of  Special  Bacteriologic  Diagnosis.  By  Prof. 
Dr.  K.  B.  Lehmann  and  Dr.  R.  O.  Neumann,  of  Wurzburg.  Front 
the  Second  Enlarged  ami  Revised  German  Edition.  Edited,  with  addi- 
tions, by  G.  H.  Weaver,  M.  D.,  Assistant  Professor  of  Pathology  and 
Bacteriology,  Rush  Medical  College,  Chicago.  In  Two  Parts.  Part  I., 
consisting  of  632  colored  illustrations  on  69  lithographic  plates.  Part  II., 
consisting  of  511  pages  of  text,  illustrated.     Per  part:  Cloth,  I2.50  net. 

Atlas  and  £pitome  of  Otolo^. 

By  Dr.  Gustav  Bruhl,  of  Berlin,  with  the  collaboration  of  Prof.  Dr. 
A.  PoLiTZER,  of  Vienna.  Edited,  with  additions,  by  S.  MacCuen 
Smith,  M.  D.,  Clinical  Professor  of  Otology,  Jefferson  Medical  College, 
Philadelphia.  244  colored  figures  on  39  plates,  99  text-cuts,  and  292 
pages  of  text.     Cloth,  $3.00  net. 

Atlas  and  £pitome  of  Abdominal  Hernias. 

By  Privatdocent  Dr.  Georg  Sultan,  of  Gottingen.  Edited,  with 
additions,  by  William  B.  Coley,  Clinical  Lecturer  on  Surgery,  Colum- 
bia University  (College  of  Physicians  and  Surgeons),  New  York ;  Sur- 
geon to  the  Cieneral  Memorial  Hospital,  New  York.  With  43  colored 
figures,  on  36  plates,  100  text-cuts,  and  250  pages  of  text.     In  Press. 

Atlas  and  £pitome  of  Fractures  and  Luxations. 

By  Prof.  Dr.  H.  Helferich,  of  Greifswald.  Edited,  with  additions,  by 
Joseph  C.  Bl<X)dgood,  Associate  in  Surgery,  Johns  Hopkins  University, 
Baltimore.  With  215  colored  figures  on  72  plates,  144  text-cuts,  42 
skiagraphs,  and  over  300  pages  of  text.     In  Press. 

Atlas  and  £pitome  of  Diseases  of  Mouth,  Throat,  and 
Nose. 

By  Dr.  L.  Grunwald,  of  Munich.  From  the  Second  Reinsed  and 
Enlarged  German  Edition.  Edited,  with  additions,  by  James  E.  New- 
comb,  M.  D.,  Clinical  Instructor  in  laryngology,  Cornell  University 
Medical  School.  With  42  colored  figures,  39  text-cuts,  and  225  pages 
of  text.     In  Press, 

Atlas  and  £pitome  of  Normal  Histolof^. 

By  Privatdocent  Dr.  J.  Sobotta,  of  Wurzburg.  Edited,  with  addi- 
tions, by  G.  Carl  Huber,  M.  D.,  Junior  Professor  of  Anatomy  and 
Director  of  the  Histological  Laboratory,  University  of  Michigan.  With 
80  colored  figures  and  68  text-cuts  from  the  original  of  W.  Freytag,  and 
275  pages  of  text. 

Atlas  and  £pitome  of  Operative  Gynecolo^. 

By  Dr.  Oskar  Schaeffer,  Privatdocent  at  the  University  of  Heidel- 
berg. With  42  colored  figures  and  21  text-cuts  from  the  original  of  A. 
Schmitson,  and  1 25  i>ages  of  text. 
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or 


PRACTICAL  MEDICINE 

AMERICAN   EDITION 

Edited   by  ALFRED   STENGEL.  M*  D. 

Frolufor  of  Clialcftl  Medicine  in  the  University  of  Pennsylvmiiia;  Vbltiiic^ 
Phytician  to  tb«  PeoiuylvAOUi  Hoxpit^ 

IT  is  universally  acknowledged  that  Ihti  Germans  k^ad  the  world  in  Internal 
Medicine  ;  and  of  all  the  German  works  on  this  subject,  Nothna^crs  **  Speci- 

ellt^  Pathologie  und  Tht-rapie  **  is  conceded  by  scholars  to  be  without  question 
llie  best  Syitem  of  Medicine  in  exbtence.  So  necessary  is  this  book  in  the  study 
of  huernal  Medicine  that  it  comes  largely  to  this  CQunlr>^  in  the  original  German. 
In  view  of  these  facts,  Messrs.  \V.  B.  Saunders  &  Company  have  arranged  w^ith 
the  publishers  to  issue  at  oncf  an  authorized  American  edition  of  this  great  ency- 
clopedia of  medicine. 

For  the  present  a  set  of  ten  vcilumes,  rL-presenting  the  most  practical  part 
of  tliis  excellent  encyclopedia,  and  selected  with  especial  thought  o(  the  needs 
of  the  pnicticaJ  physidan,  will  be  published.  These  volumes  will  contain  the 
real  essence  oi  the  entire  work,  and  the  purdiaser  will  therefore  obtain  at  less 
than  half  the  cost  the  cream  of  the  orij^nnal.  Later  the  special  and  more  strictly 
scientific  volLuiies  will  be  offered  from  time  to  time. 

The  work  will  be  translated  by  men  [xjssessing  thorough  knowledge  of  both 
Ens:]ish  and  German,  and  each  volume  will  tie  edited  by  a  prominent  speca^liat 
on  the  subject  to  which  it  is  devoted.  It  will  thtis  be  brouj^^ht  thoroughly  up  to 
date,  and  the  American  edition  will  be  more  than  a  mere  translation  of  the  Ger- 
man ;  for,  in  addition  to  the  matter  contained  in  tb«;  original,  it  will  represent  the 
very  latest  viewi  of  the  leading  American  and  English  ipedaliitt  in  the  various 
departments  of  Interna!  Medicine.  The  whole  System  will  be  under  the  ^di- 
torial  supervision  of  Dr.  Alfred  Stengel*  who  will  select  the  subjects  for  the 
American  edition,  and  arrange  for  the  editing  of  the  different  volumes. 

Unlike  most  encyclopedias,  the  publication  of  this  work  will  not  be  extended 
over  a  number  of  yean,  but  five  or  six  volumes  will  be  issued  during  the  coming 
year,  and  the  remainder  of  the  series  at  the  same  rate.  Moreover,  each  \'olume 
will  be  revised  to  the  date  oi  its  publication  by  the  eminent  editor.  This  will 
obviate  the  objection  that  has  heretofore  existed  to  s>^tems  published  in  a  number 
of  volumes,  since  the  subscriber  will  receive  the  completed  work  while  the  earlier 
volumes  are  still  fresh. 

The  usual  method  of  publishers,  when  issuing  a  work  of  this  kind,  has  been 
to  compel  physicians  to  take  the  entire  S>'stem.  This  seems  to  us  in  many  cases 
to  be  undesirable.  Therefore,  in  purchasing  this  encyclopedia,  physicians  will  be 
given  the  opportunity  of  subscribing  for  the  entire  System  at  onetime;  but  any 
single  volume  or  any  number  of  volumes  may  be  obtained  by  those  who  do  not 
desire  the  complete  series.  11  lis  latter  method,  while  not  so  profitable  to  the  pub- 
lisher, offers  to  the  purchaser  many  ftdv«ntaget  which  will  be  appreciated  by  those 
who  do  not  care  to  subscribe  for  the  entire  work  at  one  time. 

This  American  edition  of  Nothnagefs  Encyclopedia  will,  without  question, 
form  the  greatest  System  of  Medidne  ever  produced,  and  the  publishers  are  con- 
fident that  it  will  meet  with  general  favor  in  the  medical  profession. 
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VOLUMES  JUST  ISSUED  AND  IN  PRHSS. 

TYPHOID  AND  TYPHUS  fEVERS.     By  Dr.   1L  Curscjimann,  of  hcij.sic. 

Editor,  William  Oiler,  M.D.«  F,R,C.P.»  Professor  of  the  Principles  ^nd  Practice  of 
Medicine  m  j-iliii^  Jlopkms  Ltiivct>«iv%  Baltimore.  Handsome  ociavo,  646  pages, 
72  vaUiabie  text  ill usi rations,  and  two  lithographic  plates.  Cloth,  I5.00  net;  Half 
Mort?cco»  ^6,00  net,    Ju^t  Rtady, 

VARIOLA  (including  VACCINATION  1,  By  Dr.  W,  Immebmann,  of  Ba^lf.  VARl* 
CELLA.  B%' Dk  iM  \<^N  JiRGKNsEN,  of  Tiibingcn.  CHOLERA  ASIATICA 
iitj'l  CHOLERA  NOSTRAS-  %  1>R.  C  Lieuermeister,  of  lulnngtn.  ERY- 
SIPELAS «n a  ERYSIPELOID*  By  Dr.  IL  Lenhartz,  of  Hamhurg.  PER- 
TUSSIS ani  HAr-FEVER.  iSy  Dk.  G  Sikker,  of  Gicsscn. 
Editor,  Sir  J.  W-  Moore.  B.A.,  M,D.,  r.RX.PX.  Profe^^r  of  ihe  Practice  of  Medi- 
cine.  Royal  College  of  Surjjeons,  Irelarui.  Handsome  octavo  of  682  pages,  illuslrateti^ 
Chith,  55.00  nt:t;    Half  Morocco,  $6.00  net.     Just  Htady. 

DIPHTHERIA.     An  nn>'nal   article  by  WiLLiAM    P,  Northrlp.  M.D.,of  New  York. 
Meftslei,  Scurlat  Fever,  Rothelfi.'    B>^  Dr.  Th.  von' JCr^.ensen,  of  Ttil^ingen. 
Editor.  William  P-  Northrtip,  M.  D.,  Professor  of  Pediatrics,  Univej  sily  and  Bellcvue 
Medical  College,  N.  V.      Handsome  octavo,  672  p^^e-s,  illustrated,  including  24  full- 
|:age  plates,  3  in  colors.      Cloth,  $5x0  net ;   Half  Morocco,  $6.cx>  net.     Jtaf  Hetidy, 

DISEASES  OF  THE  BRONCHI*.  Bv  Dr.  K.  A.  Hoffmann,  of  Ltij.  tc.  DIS- 
EASES OF  THE  PLEURA,  By  Dr.  ( ».  Rosenhaim.  of  Perhn,  PNEUMONIA. 
P.y  Dr.  E.  Aufkei  Ht,  f>f  Magdeburg. 

Editor,  Jolia  H.  Muiser,  M.  D.,  Professor  of  Clinical  Medicine,  University  of  Pennsyl- 
vania, flandsijme  oct.ivo,  700  j>aues,  7  full -page  Ulhograpbs  iti  colors.  Cloth,  $5.00 
net ;  Half  Morocco,  $6.00  net.    J  tat  Ready. 

DISEASES  OF  THE  LIVER.  Bv  I>rs.  H,  OxfiscKK  and  U.  1I(ii>i>fSeyi  fk,  Mf  Kiel. 
DISEASES  OF  THE  PANCREAS.  By  Dr.  L.  Oser,  of  Vienna.  DISEASES 
or  THE  SUPRARENALS.  By  Dr.  E.  NEUssER,of  Vienna. 
Editor^,  Frederick  A,  Packard,  M.D.,  Physician  in  the  Penna.  and  the  (^hildren*s 
Hospitals.  Phila.  ;  and  Reginald  H*  Fitz,  A*  M,.  M.  D.,  Hcrsey  Prof,  uf  the  Theory 
and  Pnitttic  uf  Physir,  Harviinl  L  luv.  Handst>me  octavo  of  730  pages,  ilhistrated. 
Cloth.  jS5  00  nt-t ;   Half  Monx'co.  ^6.00  net.     Jmt  Ready, 

INFLUENZA  AND  DENGUE.  By  Dk.  O.  1j  ictitenstern,  of  Cologne.  MALA- 
RIAL DISEASES*     By  Dk    1.  Manvabfrh.  of  \ienna. 

Editor,  Ronald  Roi#,  F.R.C.S,.  Eng.,  D.P.H.,  F.R.S..  Major,  Indian  Medical 
Service,  retired;  Walter  Myers,  Lecturer,  Liveqif>ul  Schtol  of  Tropical  Medicine, 
LiveriHKjl.      Haud^inic  octavo,  703   juii^r,^.  7  lull  page   lithngni|  bs  in  colors. 

ANEMIA,  LEUKEMIA,  PSEUDOLEUKEMIA,  HEMOGLOEINEMIA.     By  Dr.  P. 

EaRLlCH.  of  Frankfort-on  tlie-M^iin.  Dk  \.  Eazarts,  of  Chailolteiiburg,  and  DR- 
Felix  Pinkus,  of  Berlin.  CHLOROSIS.  By  Dr,  K.  von  Nuoruen.  of  Frank- 
fort-on-the-Main, 

Editor,  Alfred  Stengel,  M.D.,  FVofcssor  of  Clinical  Medicitic,  University  of  Pennsyl- 
vania,     Handsome  octavo.  750  pagrs,  5  full-page  lilhographs  in  colorv;, 

TUBERCULOSIS  AND  ACUTE   GENERAL    MILIARY   TUBERCULOSIS,     By 

I J 11.  G,  t-OKNET,  of  Berlin, 

Ed  i  I  or  ui  ix-  annninccd  J;Uer,      Hand-ome  octavo,  700  pages. 

DISEASES  OF  THE  STOMACH.     Bv  Dr.  F,  Riec;ef,  of  f  iie**en. 

Editor.  Charlei  G.  Stockton,   M.D..  Professor  of  Medicine.  University  of  Buflalo. 

Haiid-oin^  o.tavo,  80 :>  |"g  s,  witli  ^q  text  cut>  an<i  6  full  page  plates. 

DISEASES  OF  THE   INTESTINES  AND    PERITONEUM.     By  Dr.  Hermaks 

N**THNA<;i  t  ,  vA    \  uTiSsa 

E<btnr.  HumpKry  D,  Rolleston,  M.D.,  F.R.C.P.,  Physician  to  and  Lrciurcr  on  PnihoU 
ogy  at  St.  Geoige'i  Hospital.  Ivimdon.    Handsome  octavo, 800  pageii,  finely  illustrated.  1 
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